Relations

=
=
£
5
>
=
©
=
°
°©
o
S
=]
S
a
3
o
a
]
=
>
g
°
°
>
o3
@
4
P
=
=)
<
)
@
o
&
o
=)
©
o
5]
S
>
o
>
. o
%
I
=
S
S, EBSCO Publ i shi : eBook Collectt EB! ost) - printed on 2/1
2 AN 2593804 ; nny Bangham ; Bl oo tions : Transfusion and t
8 Account: ns33sfi

!

 —— . $
+ ]« o
Transfusion and the
Making of Human

/Genetics \ /

T @ ———
N\

o /
Jenn

gham \

L
y Ban

2023 6:50 AM via
f



Blood Relations

EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



Blood Relations

Transfusion and the Making
of Human Genetics

JENNY BANGHAM

The University of Chicago Press Chicago and London

EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



PUBLICATION OF THIS BOOK HAS BEEN AIDED BY A GRANT FROM THE BEVINGTON FUND.

The University of Chicago Press, Chicago 60637

The University of Chicago Press, Ltd., London

© 2020 by The University of Chicago

All rights reserved. No part of this book may be used or reproduced

in any manner whatsoever without written permission, except in

the case of brief quotations in critical articles and reviews. For more
information, contact the University of Chicago Press, 1427 E. 60th St.,
Chicago, IL 60637.

Published 2020

Printed in the United States of America

29 2827 26 25 24 23 22 21 20 12345

ISBN-13: 978-0-226-73997-7 (cloth)

ISBN-13: 978-0-226-74003-4 (paper)

ISBN-13: 978-0-226-74017-1 (e-book)

DOI: https://doi.org/10.7208/chicago/9780226740171.001.0001

Library of Congress Cataloging-in-Publication Data

Names: Bangham, Jenny, author.

Title: Blood relations : transfusion and the making of human
genetics / Jenny Bangham.

Description: Chicago : University of Chicago Press, 2020. |
Includes bibliographical references and index.

Identifiers: LCCN 2020023703 | ISBN 9780226739977 (cloth) |
ISBN 9780226740034 (paperback) | ISBN 9780226740171 (ebook)

Subjects: LCSH: Blood groups—Great Britain—History—20th century. |
Blood groups—Europe—History—20th century. | Blood groups—
Research—Great Britain—History—20th century. | Human genetics—
History—20th century. | Human genetics—Research—Great Britain—
History—20th century. | Blood—Transfusion—Europe—History—
20th century. | Blood—Transfusion—Great Britain—History—20th century.

Classification: LCC QP98 .B36 2020 | DDC 612.1/18250941—dc23

LC record available at https://lccn.loc.gov/2020023703

This paper meets the requirements of ANSI/NISO 739.48-1992
(Permanence of Paper).

EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



For my father, ]. Andrew Bangham

EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



Contents

Prefatory Note ix

Introduction: Blood, Paper, and Genetics 1
1 Transfusion and Race in Interwar Europe 26
2 Reforming Human Heredity in the 1930s 42
3 Blood Groups at War 60
4 The Rhesus Controversy 83

5 Postwar Blood Grouping 1: The Blood Group Research
Unit 101

6 Valuable Bodies and Rare Blood 119

7 Postwar Blood Grouping 2: Arthur Mourant’s National and
International Networks 135

8 Organizing and Mapping Global Blood Groups 156

9 Blood Groups and the Reform of Race Science in the
1950s 175

10 Decoupling Transfusion and Genetics: Blood in the New
Human Biology 192

Conclusion: Blood and Promise 209

Acknowledgments 219 Glossary 225 Sources 227  Notes 229
Bibliography 295 Index 331

EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



EBSCChost - printed on 2/13/2023 6:50 AMvia . All use subject to https://wmv ebsco. coniterms-of -use



Prefatory Note

In English-speaking contexts, the terms “blood group” and
“blood type” are generally used interchangeably, though with
a preference in the United States for “blood type” and in
the United Kingdom for “blood group.” Because this book
is largely about events and people in the United Kingdom,
I have chosen to use “blood group” and “blood grouping”
throughout.
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Blood, Paper, and Genetics

In July 1939, British citizens responded for the first time to
a nationwide appeal for blood. War was threatening and the
Ministry of Health hoped that a nationwide transfusion ser-
vice would help mitigate the bloody effects of aerial bom-
bardment. Responding to street posters, advertisements placed
in newspapers, and radio appeals, tens of thousands of peo-
ple in London, Manchester, and Bristol traveled to local
hospitals to have their earlobes or fingertips punctured with
needles. At recruitment centers, nurses took a few drops of
each volunteer’s blood into a glass tube, diluted it in saline,
and passed it to a trained serologist, who determined the
donor’s “blood group”—a crucial measure to ensure compat-
ibility between donor and transfusion recipient (figure 0.1).
While nurses and serologists handled the blood, clerks filled
out forms and index cards with donors’ names, addresses,
and general health conditions. A few days later, each vol-
unteer received a donor card through the mail, color-coded
by blood group, readying him or her to answer the call.
Blood transfusion was not new—small-scale local enter-
prises had been operating in several countries for nearly
two decades—but this was the first time the British govern-
ment had directly appealed to its citizens for their blood. In
a remarkable commitment to the nascent war effort, by the
end of July, the Emergency Blood Transfusion Service had
enlisted 100,000 people. Being a card-carrying blood donor
was a novel way in which the British people could commit
to the war effort.

As donors came together in this collective act of self-
defense, scientists used the mass bloodletting for a new
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0.1  Photograph of a donor having a sample taken for a blood grouping test at the North West
London Blood Supply Depot in Slough. A nurse in a white uniform stands over a potential
donor to prick her earlobe and withdraw a drop of blood. On the table, next to a bunch
of flowers and on a crisp tablecloth, sits a wooden block with test tubes for collecting
small samples. Made as part of a series of publicity photos for the Emergency Blood
Transfusion Service between 1940 and 1943, the image conveys the calm atmosphere of
the depot and the serene demeanor of the donor. 21 x 16 cm.

Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.
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kind of genetics. A community of geneticists associated with Britain'’s
Medical Research Council (MRC) was already engaged in a project to use
blood groups to transform human heredity into a mathematically rigor-
ous science. At the Galton Serological Laboratory at University College
in Central London, one of those scientists was statistician and geneticist
R. A. Fisher, who had recently been appointed professor of eugenics.
Fisher believed blood groups might be used as prognostic tools for heri-
table diseases and as data for testing theoretical evolutionary models.
When transfusion-service planners appealed to the Galton Serological
Laboratory for urgent assistance in testing the July rush of volunteers,
Fisher saw a magnificent opportunity to scale up his research. His serolo-
gist colleague George Taylor and other lab members began training hun-
dreds of young women in the techniques of blood grouping; meanwhile
Fisher and his secretary Barbara Simpson transcribed the blood group
results from thousands of donor cards, transforming this clinical infor-
mation into genetic diversity data. The London donors were unaware of
it, but the scientists were turning their blood into a valuable resource for
studying genetic diversity. In fact, they were taking part in one of the
first large-scale surveys of human genetics ever undertaken.

This book explores how midcentury human genetics was built on the
practices of extracting, moving, and transfusing blood. July 1939 was
a special moment in the forging of this relationship. Since the 1920s,
transfusion had gradually transformed from a perilous surgical proce-
dure into a routine therapy. This was in part owing to the realization that
the success of transfusion could be improved by paying attention to the
blood groups of donor and recipient. As transfusion expanded its reach,
donor registries grew and lists of blood groups swelled. Meanwhile, re-
searchers interested in human heredity and eugenics gained an object to
reckon with: in the 1930s, blood groups became widely understood as
human traits inherited according to the clear-cut pattern predicted by the
pioneer of genetics, Gregor Mendel. To many, the ABO groups—the first
blood group system to be identified—represented the most promising path
to mapping human chromosomes and understanding “race,” and their
study was highly prized by those who felt that human heredity needed
a firmer footing. The abundant bureaucracy of the transtusion service
offered the perfect material for this enterprise. Then, on the eve of war,
transfusion and genetics became institutionally linked in Britain for the
first time. Researchers studying blood group genetics became integrally
involved in the practical work of the transfusion services, and these en-
terprises remained closely intertwined for the next twenty years. Wartime

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

INTRODUCTION

transfusion brought massive numbers of people into a bureaucratic system
that was capable of defining and elaborating human genetic difference.

For the two subsequent decades, the transfusion services in Britain and
around the world made large quantities of data available to researchers
studying human heredity and diversity. Reciprocally, the study of genetic
identity and inheritance contributed to significant advances in tech-
niques for safely procuring and transfusing human blood. Fisher’s lab was
reincarnated postwar as two new laboratories at the Lister Institute of Pre-
ventive Medicine, in the London borough of Chelsea. The Blood Group
Reference Laboratory was overseen by hematologist Arthur Mourant,
whose talent for scientific management would make him a world author-
ity on blood group population diversity. Next door, the Blood Group Re-
search Unit was directed by Robert Race, whose warm relationships with
doctors and serologists in Britain and the United States made him the
leading expert on blood group genetics. Both labs carried out practical
work for the transfusion services while furthering their genetic inquiries.
These resulted in one of the earliest world archives of human popula-
tion genetic data and the first detailed analyses of human genetic loci.
As some of the first human traits that were known to be genetic, blood
groups offered a vision of what human genetics could be: mathemati-
cally rigorous and drawing on large quantities of data. And all of this was
created largely before human and medical genetics became highly visible
fields in the late 1950s: before the structure of DNA, before chromosome
changes were linked to complex bodily conditions, and before the struc-
tures of biological molecules were associated with inherited disease.!

Today many of us are familiar with the powerful narrative that genet-
ics yields secrets of population identity, family relationships, and bio-
logical ancestry, and offers crucial predictions about our health.? This
book relates how we came to understand genetics in this way. Modern
genetics is not just a theoretical achievement or a triumph of experi-
mental science: its origins lie in nationalism and midcentury politics, in
the movement of materials and knowledge between the lab and clinic,
and in the mundane realities of administrative work.? Reflecting on the
early history of human heredity, which drew on the bureaucracy of the
asylum, Theodore Porter reminds us to think of “the great filing cabi-
nets of data from armies, prisoners, immigration offices, census bureaus,
and insurance” that made its study possible.* Here, the midcentury trans-
fusion depot plays a crucial role. This is a history of genetics in which
blood, bodies, and bureaucracy take center stage.

Britain was an important site for this kind of human genetics. As rou-
tine blood transfusion got underway in the 1920s, this was a country at
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the center of the world’s largest empire—a network of wireless and tele-
graph communication, shipping lines, trade links, an administrative civil
service, and colonized people. Even as that empire was in decline, its gov-
ernment still had a keen belief in Britain’s central status within this vast
periphery, and the roles that science should play in keeping it there.’
Postwar, through organizations like the United Nations, Britain’s scien-
tists expressed confidence in their ability to create a rationality that suited
a postwar internationalist world order.® It was also a state with an es-
tablished culture of technocratic voluntarism, which helped to fashion
notions of blood donation as a service to humanity.” During the Sec-
ond World War the government established an emergency system of
nationally organized health care—including blood transfusion—which
became the basis of the peacetime National Health Service. This institu-
tional context makes Britain a tightly focused case study for depicting
the relationships between blood and genetics, and for showing how sci-
ence was transformed by wartime public health and tied to redemptive
narratives of community and internationalism.

Materials

What were blood groups? They were not entities that could be seen and
handled directly; they were immunological properties of a blood sample
that could be inferred using a series of simple tests. In 1939, crime writer
Dorothy L. Sayers captured both the mystery and the everyday material-
ity of blood grouping in her short story “Blood Sacrifice.” More psycho-
logical drama than crime thriller, Sayers’s story is narrated by playwright
John Scales, who witnesses a life-threatening car accident outside his
theater. Half hallucinating, he watches a doctor transform the empty
stage of the theater into a makeshift surgical theater, readying for a life-
saving blood transfusion. The doctor carries out tests on the blood of
the available donors using whatever materials are at hand, including a
porcelain plate glazed with pink roses. Scales follows the doctor, who
carefully draws rings on the plate with grease pencil, transfers drops of
blood to the plate, and adds the testing sera:

Blood and serum met and mingled. . . . Scales gazed down at the plate. Was there
any difference to be seen? Was one of the little blotches . . . beginning to curdle and
separate into grains as though someone had sprinkled it with cayenne pepper? He was
not sure. On his own side of the plate, the drops looked exactly alike. Again he read
the labels; again he noted the pink rose that had been smudged in the firing—the pink
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rose—funny about the pink rose—but what was funny about it? Certainly one of [the]
drops was beginning to look different. A hard ring was forming about its edge, and the
tiny, peppery grains were growing darker and more distinct.®

Scales is watching the doctor practice blood grouping, in which series
of testing sera might (or might not) cause the red cells to agglutinate—
that is, to “curdle” and form “peppery grains.” Soon the doctor comes
over, “examining the specimens closely, with the help of a pencil mi-
croscope.” With a small sigh of relief he straightens up: “No sign of
agglutination. . . . We're all right now.”® To a doctor, those patterns of
agglutination would indicate the “group” of the blood in question and,
therefore, whether it could be used for a specific transfusion. Sayers por-
trayed blood grouping as simultaneously mysterious, commonplace (tak-
ing shape on a dinner plate), and technical (requiring expert interpre-
tation by the doctor and his microscope). At the end of the procedure,
Scales is told his blood group, though he remains baffled about what this
means.

He was not alone. Even by the late 1930s, few people would have
known their blood groups. Although the latter were by now familiar to
surgeons and doctors, transfusion in Britain and elsewhere in Europe
remained in most places patchy and local, and not even the names of
the groups were fully standardized. As real-life donors were recruited,
they shared the bewilderment felt by the fictional Scales. One volunteer
from the early wartime blood drive—evidently thrilled at being part of
the campaign—narrated the mystery of being tested and of receiving a
card that informed him he belonged to group O. He recalled being puz-
zled by this information, not knowing what it meant, but he was later
excited to learn that “’O’ blood is the marvelous stuff that mixes with
anybody’s.”!® These real and fictional responses underline that blood
groups were hidden; they could not be seen or felt; they were properties
of blood that ordinary people could not discern for themselves but were
told by a transfusion donor card.

To serologists and doctors, meanwhile, blood groups were objects that
they could make (figure 0.2). When they were first defined at the turn of
the century, blood groups had been taxonomic categories for grouping
people. Viennese immunologist and serologist Karl Landsteiner had ob-
served that mixing samples of blood on a slide drawn from colleagues
often (but not always) caused red cells to clump together, or agglutinate.
Landsteiner had accounted for the patterns of agglutination he observed
by categorizing his donors into groups, eventually standardized to A,
B, O and AB. Revealed on porcelain or white opal glass slides, or in test
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0.2 Photograph of “group determination” at the North West London Blood Supply Depot,
taken between 1940 and 1943. A female serologist in a pristine lab coat examines
agglutination reactions on white tiles with small depressions for mixing blood. Depot
laboratories routinely used the “tile” technique for blood grouping. Behind the files are
wooden blocks with labeled test tubes containing diluted samples of donors’ blood.

21 x 16 cm.
Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.

tubes, blood groups were devices for ordering patterns of serological re-
lations. “Serum” is the term given to the fluid part of blood, which sepa-
rates when blood clots—the word comes from the Latin serum, meaning
“whey.” Serum from humans and other animals contains antibodies and
other soluble proteins; Landsteiner’s practices belonged to the field of
serology. Since the 1880s, bacteriologists and immunologists had been
using sera to identify bacteria and taxonomically classify animals (and
later plants).!’ Landsteiner showed that serological techniques also of-
fered a way to classify healthy humans—a finding that would soon seem
remarkably suggestive to those interested in race.

Meanwhile, for Landsteiner and other immunologists, Blutgruppen
were not just taxonomic categories but also referred to biochemical en-
tities. Landsteiner and his colleagues understood that observed patterns
of agglutination were produced by a simple immunological reaction.
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Soluble antibodies (then called “agglutinogens”) could bind to anti-
gens (“agglutinins”) associated with the red cells of the blood sample,
causing the red cells of that sample to clump together (“agglutinate”).
Immunologists like Landsteiner understood people of group A to have
“A” antigens on their red cells, people of group B to have “B” antigens,
people of group AB to have both, and people of group O to have nei-
ther.!? Immunologists understood patterns of serological agglutination
on a porcelain slide to be a way of making visible specific protein anti-
gens on the surface of red cells. Blood groups, for these scientists, were
real biochemical entities that could be seen using serological practices.

What was not obvious to immunologists like Landsteiner, or to anyone
else at the time, was the notion that blood groups were relevant to trans-
fusion. During the 1910s, the movement of blood from one person to an-
other was simply too dangerous for blood compatibility to be either im-
portant or practical. But after the First World War, surgeons increasingly
adopted blood preservation techniques that could prevent blood from
clotting in syringes, and possibilities for transfusion began to expand.
Hospitals began compiling lists of people willing to donate—students,
patients’ families, and nurses. As such bureaucracies of procurement ex-
panded during the 1920s, clinical pathologists (who had been trained to
classify infectious microorganisms using serological techniques) began
applying their expertise to human blood. It was now much clearer that
the blood groups of donor and recipient could determine the success of a
transfusion—A and B blood were incompatible, but O was generally suit-
able for all recipients. Hospital donor lists became longer, lists of blood
groups accumulated on registries and cards, and blood flowed further
and faster. The story of blood groups is about the fluidity of blood—on
battlefields and on the surgical operating table—and its increasing mobil-
ity as transfusion expanded after the First World War.

By the 1930s, for those working in the transfusion services, the prac-
tice of blood grouping was fairly simple and mobile, requiring only
everyday equipment. Yet it also required a highly specialized material,
namely, serum. Animal sera were already central to bacteriology and pub-
lic health: antibodies produced by rabbits or guinea pigs inoculated with
specific microbes were used as diagnostic reagents in bacterial taxonomy
and as routine treatments for the diseases those microbes caused; “sero-
therapy” was so-called passive immunization, used to bolster a patient’s
immune system.!* By the 1920s, institutions responsible for making
and distributing animal sera were an essential part of the contemporary
public health apparatus, and their standards were coordinated by the
League of Nations.! As transfusion expanded, some institutions came
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to specialize in making sera containing antibodies for blood group test-
ing. Blood grouping antiserum—sometimes liquid, sometimes frozen,
and later freeze-dried—was often derived from human blood itself, and
it became a crucial substance circulated between transfusion centers as
the practice expanded. Prepared serum would become the material with
which several of the labs in this story would consolidate their authority,
allowing them to ask depots around the country for specimens and data.
Institutions for the circulation of serum also became centers for elabo-
rating blood group genetics.

If these were all “wet” laboratory practices, then blood grouping also
had its “dry” side, namely, paperwork. Written protocols, registries, in-
dexes, and record cards function as tools of “scientific bookkeeping”
to generate, or constrain, knowledge about the natural world."s Blood
groups could not be visualized and handled directly. They were made
from blood samples, slides, pipettes, spatial arrangements of tests—and
also pen and paper.'® Blood groups were inscribed categories that were
designed to account for observed patterns of agglutination. Figure 0.3
shows a serologist interpreting the patterns of agglutination on a por-
celain tile, inscribing the blood group symbols directly onto that tile.”
As “direct” transfusion (connecting a donor’s body to a recipient’s body
with a tube) gave way to the more straightforward “indirect” transfusion
(using a bottle or syringe to contain the donated blood), disembodied
blood had to be labeled, so that it could travel from and to the right
people. As blood and its labels moved further and faster, the mid-1930s
saw new technologies for preservation alongside international efforts to
standardize blood group nomenclature.!® By the time the Second World
War was underway, blood could be stored for up to two weeks with the
help of anticlotting chemicals, fridges, antibiotics, and fractionation
equipment for freeze-drying sera and plasma. Moving that blood de-
pended on bottles, iceboxes, vans, telephones, and postal networks. Hold-
ing all of these together was paper, and lots of it. Call-up letters directed
specific donors to give blood at particular times and places; labels de-
termined where blood should travel; index cards moved between trans-
fusion centers and hospitals. This paper trail connected donor, bottle,
and patient and enabled blood to move (figure 0.4). To allow the out-
come of transfusion to be traced back to individual donations, the Emer-
gency Blood Transfusion Service used labels that could be tied to and
untied from bottles of blood, linking donor and recipient across space
and time.

From the 1910s onward, blood groups also gradually consolidated as
“genetic” objects.!” In the 1920s, German actuary and mathematician
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0.3 Still from the color film Blood Grouping (1955), the purpose of which was to show students
and house officers some of the techniques used in routine blood grouping in the hospital
laboratory. This section of the film explains the preparation, interpretation, and writing
of blood group serological reactions carried out on a white tile. Six unknown blood
samples (on separate rows) have been mixed with two kinds of antisera, anti-A and anti-B
(columns). A technician studies which of these reactions have resulted in agglutination—
visible as peppery, curdled grains. The technician writes the interpretation of the results
on the porcelain slide with a grease crayon. Filmed at the Group Laboratories, Mile End
Hospital, London. Cyril Jenkins Productions Ltd., Blood Grouping (Imperial Chemical
Industries Limited, 1955), 20:33 min, sound, color. Still image from 00:05:07.

Wellcome Collection, London, https://wellcomelibrary.org/item/b17505963.

Felix Bernstein applied novel mathematical techniques to blood group
results collected from donors. Using that data, Bernstein demonstrated
that the ABO blood groups—that is, the ABO antigens—were inherited
via a single locus with three possible alleles: A, B, and O. Like blood
groups, these alleles could not be seen directly but were inferred from
agglutination patterns and calculations on paper.?’ Consensus over the
genetic inheritance of the ABO groups opened up a range of new poten-
tial uses, especially for scientists eager to apply techniques of Mendelian
genetics to humans.

One immediate consequence of this in Germany was in forensic sci-
ence. Before the decade was out, blood groups had been presented as

10
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evidence in thousands of paternity cases.?! In Britain, they were seized
upon for another purpose: blood group data were deployed in visions of
new methodological standards for research on human heredity. By the
1930s, geneticists were making blood groups the basis for studying theo-
retical population genetics, for mapping genetic diversity, and for probing
the genetics of other, more complex, human traits. At labs in Cambridge
and London, the results of blood group tests were mathematically trans-
formed and decomposed into genotypes (sets of genes that determine
a characteristic; in this case, a blood group). These became the working
objects for experiments on schemes of inheritance and diversity. Blood
group records were clinical devices in the transfusion center and hospital
but were transformed into research objects in the genetics laboratory.

Bal - e T

BATCH NO aQ
20 JuL 1940

104 DRIED HUMAN SERUM

0.4  Photograph of paper labels attached to bottles of (from left to right) whole blood, dried
serum, and plasma. Made as part of a series of publicity photos for the Emergency Blood
Transfusion Service between 1940 and 1943. The label on the whole blood gives in large
print both the official (O) and still occasionally used (IV) blood group nomenclatures. The
additional tie-on form attached to the neck of that bottle would be completed after the
transfusion and returned to the depot; it gives the date the blood was taken and used,
the reason it was used, the name of the patient, the outcome of the transfusion, and the
name of the hospital. 21 x 16 cm.

Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.
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Because paper was flat, cheap, and malleable, it could be moved from
blood depots and reused for new purposes by other social groups.?* In
paper form, blood groups were mobile and could be repurposed in the
serological lab, the bleeding center, the anthropological clearing house,
and the hospital. The circulation of blood transfusion records brought
doctors into new relationships with scientists: letters accompanying
antisera determined the conditions of exchange; labels attached to sam-
ples brought donor and patient identities to bear on the methods and
conclusions of research.?® These discrete, sortable blood group records
became ideal genetic material: fitting into a mathematically tractable
science of large numbers. The wet practices of transfusion became the
foundation for a dry, objective, paper-based genetics.?* Thus, the bur-
geoning paper bureaucracy of transfusion medicine did not just shape
the organization of research but also became the very material on which
a new human genetics was based.*

Bodies

For all that I focus on the paperwork of the new human genetics, this
was no bloodless revolution. The rise of human genetics needed not just
paper and colorless reagents but also people with blood running through
their veins. Bloodletting is not difficult: blood can spill from wounds; it
can leave traces in inconvenient places. But nor is it easy: drawing blood
is potentially dangerous; it can be messy; it is sometimes painful. Just
as paper has affordances and limitations, so too does the human body.
Whether for research or for therapy, blood extraction requires needles,
cotton wool, bottles, sterilizing apparatus, specialist training and persua-
sion. And disembodied blood is always highly charged with meaning.
Donna Haraway has articulated its apparently inescapable suggestive-
ness: “The red fluid is too potent, and blood debts are too current. Sto-
ries lie in wait even for the most carefully literal minded.”?¢

Historical, literary, and anthropological studies have pointed to the
varied meanings and purposes of blood in history and across cultures: as
an object of religious veneration, of individual and communal identity, or
of notions of racial purity.?” These blood stories bind some people together
and exclude others. Rituals of sharing blood have connoted allegiance and
affiliation, and stories about its theft have expressed anxieties about and
resistance to colonial domination.?® Donors have been persuaded that
their blood would fulfill obligations of citizenship, or help defend the
nation.?” Long lines of donors volunteering after terrorist atrocities ar-
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ticulate grief, shock, and support.?® Protests against bans on blood dona-
tion by homosexual men have built and consolidated communities.*!
Attachments to these varied meanings powerfully affect encounters for
giving and withdrawing blood.** In the stories of this book, giving and
taking blood in different places and times have affirmed commitments
to family, community, ethnicity, nation, and humanity.

Reconstructing the circumstances under which people chose to give
and take blood draws attention to whose bodies become subjects of ge-
netic research.*® Relations produced by the movement of blood were
deeply consequential for the kinds and quantities of data that could
be collected. The blood extractions described in this book took place
prior to practices of informed consent and formal bioethics.** But en-
counters around blood were strongly conditioned by the institutions in
which they occurred, and by the power relationships between donors,
doctors, and scientists.? Such encounters occurred in highly variable
political circumstances, involving, for example, imperial British scien-
tists in rural Kenyan villages, doctors in British hospitals, and nurses in
wartime mobile bleeding units. The authority of collectors (usually sci-
entists, doctors, and nurses) and the settings in which they subjected
donors to bleeding (hospitals, wartime factories, schools, people’s own
homes) affected how often collectors could call on donors and how much
blood they could take.

In turn, this meant that these places, people, and circumstances de-
termined how much data could be aggregated, what kinds of sampling
strategies were possible, who could be relied upon to give repeat dona-
tions, and whether family data was available. In other words, places and
power relations strongly affected whose blood was collected and what
could be done with it. In some places, collectors could go back time
and time again for repeat extractions, perhaps collecting blood from
members of whole families; in others, only one-off collections were pos-
sible. Depending on the outcomes of these interactions, some kinds of
samples and data were suitable for studies of diversity, others for linkage
mapping, and still others for elucidating new blood groups and proteins.
The power relations that operated at the moment of bloodletting gave
shape and meaning to the aggregation of blood and data.

This is a story of the practical links between blood and a formal sci-
ence of kinship; that is, genetics. The metaphorical connection between
blood and kinship is powerful. The literal meaning of the term “blood”
is “the red fluid flowing in . . . arteries, capillaries and veins.” But in
English, for over eight hundred years, “blood” has also been used meta-
phorically to refer to inheritance, lineage, birth, family, and nation.
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“Blood” has become a synonym for the kind of relatedness that we also
call “biological.” Even in scholarly anthropological discourse today,
the term is used remarkably often as a synonym for “biological related-
ness.”¥” So in telling a story of the links between genetics and blood
transfusion, it is provocative to think about the ways in which these
literal and metaphorical meanings did—and did not—come together.
In many places and contexts, exchanging bodily substances such as
blood, organs, and sperm can result in solidarities and communities that
go beyond family and race.?® During the early years of routine transfu-
sion, many noted that blood group compatibility did not follow the
expected rules of kinship: family members were often unable to donate
to one another.*” Building on this, in the 1950s, films, pamphlets, and
novels argued that compatibility could cut across and dispel traditional
notions of family and race, and so had particular power to flatten and
neutralize racial hierarchies. The 1952 film Emergency Call proclaimed:
“White, black, brown, yellow: human blood’s the same the world over.”#
In reality, disembodied blood often continued to flow along familiar
routes.*! Sharing blood was often closely linked to affiliations and exclu-
sions based on family (for example, local practices of transfusion in the
1920s), race (such as blood-segregation practices in the United States),
and citizenship (during the British war effort).*> Because blood group ge-
netics depended on the infrastructures and social practices of the trans-
fusion services, research was shaped by demarcations and structures of
administration that often reproduced power along racial lines.
Meanwhile in laboratories, scientists created and sustained relation-
ships with colleagues by exchanging blood samples. Researchers rou-
tinely sent specimens to colleagues in other institutions and countries
to strengthen their professional and social ties. Testifying to the power
of institutions to condition collections, many laboratories used the
blood of their own workers as convenient testing reagents. The war-
time transfusion services regularly recruited and bled many of its do-
nors in factories and offices. Such drives drew on relationships between
colleagues, communities, races, and families (figure 0.5). Transfers and
exchanges followed the contours of nation, class, friendship, institu-
tion, and ethnicity—and these, in turn, made blood groups available
for fixing pedigrees and for drawing maps of genetic diversity. Human
genetics was made possible by social relationships forged and articulated
through the exchange of blood.
These social exchanges also draw attention to the question of what
kind of science this was, and what kinds of scientists were doing it.
Many of the laboratory directors in this story were talented managers:
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0.5  “This might happen to your husband, brother or sweetheart. You’d give your blood to
help them, wouldn’t you?” In an apparently posed photograph, a woman looks at a
recruitment poster for the Emergency Blood Transfusion Service. The poster evoked kin
relationships as a reason to give blood; the implication of this photo was that the
blood of this woman could be used to save the life of a loved one. Underneath the
poster an additional note informs its audience, “The Ministry of Health Transfusion Centre
will be working at the F. A. P. Royal Mews, Winsor Castle on Friday, Saturday and Sunday,
Jan 1st, 2nd and 3rd, and on Wednesday and Thursday, Jan 6th and 7th, 10.30am-
12.30pm, 1.30-3.30pm.” One of a series of EBTS publicity photos taken between 1940
and 1943.

Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.
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of data, of blood samples, of people, and of networks. They also exhib-
ited forms of sociability that helped to ensure the flow of blood and
paper. The liveliness and friendliness of Robert Race and Ruth Sanger
enabled the passage of interesting samples through their labs. Mourant’s
proclivity for endless correspondence ensured the steady arrival of paper
data at the Royal Anthropological Institute. Meanwhile, these materi-
als gendered laboratory roles. To sort, order, and analyze blood groups
and records, lab managers hired many women, who worked as clerks,
secretaries, statisticians, and librarians—doing the “actual laboratory
work” of genetics, to quote Fisher.** Female serologists carried out rou-
tine blood grouping tests and followed up on intriguing serological
phenomena. Their laboratory directors believed that they were particu-
larly well suited to serological research, and women apparently found
this new field particularly open for them to forge productive careers in
science.*

The movement of blood in and out of people in wartime and postwar
Britain draws attention to bodies as porous entities—created, bounded,
and sustained by the disciplines and processes of statecraft and medi-
cine.* Bodies were permeable in another way too: just as vaccination
and serotherapy left their immunological imprints on human bodies, so
too did transfusion. Researchers made use of the fact that in response to
a dose of donated blood, patients might produce new antibodies, some-
times to specific, as-yet-unknown blood groups. Some of those patients
became highly prized research subjects: by the 1950s, a decade of na-
tionwide therapeutic transfusion in Britain had turned some people—
especially patients with chronic anemia—into veritable archives of anti-
bodies. These individuals became precious resources to be mined by
researchers in pursuit of novel blood group antigens. This was a recur-
sive process in which the antigens of a donor could stimulate antibodies
in a patient, the blood of whom might, in turn, be used to define a new
blood group (often named after the initial donor). Donors and patients
became indispensable parts of a technological system for circulating an-
tisera, detecting difference, and classifying blood.

This recursive creation and labeling of serological and genetic specific-
ity also underlines the status of human bodies in this story as relational.
The antibodies in the blood of a transfusion patient were turned into
reagents for discovering new antigens (blood groups). These groups, in
turn, became categories for further specifying blood. Blood groups and
antisera could only be defined when donor and recipient were brought
into relation with each other on a porcelain slide or in a test tube. This
was made possible by an administrative system that enabled doctors to
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retrace the provenance of blood after it had been mixed or transfused.
These wet and dry serological relationships brought antibody into con-
tact with antigen and made both visible to research scientists.

Populations

The elements of the story discussed so far—sera, paper, and human
bodies—were brought together by a bureaucracy (donor registries) that
made visible a specific kind of bodily similarity and difference: that is,
genetic variation. The study of genetics depends on defining variation: a
phenotype, or observable characteristic, has to be circumscribed before
it can be followed across generations or across space. It is a concept that
requires collectives of bodies and body-derived information. Like other
kinds of archiving or cataloguing practice, the recruitment of British
citizens to nationally standardized transfusion registries brought people
into relation with one another, making visible the variation between
them. Donor registries were devices for managing blood and people but
were also technologies of human variation. As movement of blood in
and out of bodies made these new kinds of human variation available to
geneticists and serologists, researchers used that expanding apparatus for
specifying blood in increasingly complex ways. Postwar, as more donors
were recruited (and patients treated), researchers and doctors discovered
more blood groups. These were looped back into the transfusion-service
system as donors then had their blood further specified. The more do-
nors and patients that were recruited into this system, the more finely
differentiated blood became.

In this respect, the wartime and postwar blood transfusion service—
its people, instruments, protocols, and documents—functioned as an
infrastructure for disciplining human difference, to paraphrase sociolo-
gist Nikolas Rose.*¢ Rose explains that it is when people are gathered to-
gether en masse—in hospitals, schools, factories—that their differences
and similarities become visible: by bringing people together, such insti-
tutions produce a world in which people have distinctive characteris-
tics.*” Variation is made though efforts to record and manage attributes
and deficiencies; humans are made into “individuals” with distinct
traits and characters by practices that classify and calibrate those charac-
teristics. Rose was writing about the psychological sciences, but wartime
and postwar transfusion bureaucracy (and associated research programs
on blood group genetics) did precisely these things. Donor index cards
brought people into a standardized system of alignment that ushered
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into existence different types of blood. Such processes of alignment
and specification happened at all scales: serologists’ practices of bring-
ing samples into contact with each other on a porcelain tile resulted in
patterns of red-cell clumping; clerks’ writing of donor lists meant blood
groups could be compared and ordered; doctors’ recording of the mul-
tiple transfusions of an anemic patient meant that their donors could be
compared and noted.

This was also how differential value was made. Some blood was thera-
peutically safer than others; some bodies were better sources for high-
titer reagents; other bodies were particularly rich archives of antibod-
ies.® Individual people could be marked by their blood groups. During
the Second World War, people with group O blood had been treasured
as “universal” donors (those with “the marvelous stuff that mixes with
anybody’s,” in the words of the anonymous donor quoted above). But
the postwar transfusion services ordered people according to much finer
blood group specifications. As more blood groups became known, the
way that people were organized to give and receive blood became irre-
trievably bound up with patterns of immune specificity, which helped
to make some kinds of blood (and some people) more scarce, and more
highly valued, than others.*

Arthur Mourant’s attempts to elucidate human difference oper-
ated on a different scale. His project brought into a single institution
data from diverse parts of the world, producing genetic variation on a
global scale and making some populations rarer, more valuable, more
intriguing than others. Thus, the alignment, recording, and ordering of
difference was the very stuff of blood group genetics, whether for stud-
ies of inheritance or (on the other side of the same coin) diversity. The
wet serological and dry clerical practices of blood transfusion together
produced an effective machinery for specifying and valuing human ge-
netic difference.

Thus, the kind of genetics described in this book was dependent on
state-managed bureaucracy.’® Transfusion bureaucracies also link this
story to accounts of midcentury eugenics, especially the delineation and
management of populations. In the 1920s, the League of Nations had
made human populations central to the geopolitical issues of migra-
tion, demography, land economies, and colonial expansion.’! In the
1930s, German National Socialists had attempted to order and control
citizens according to judgments about biological difference—blood
groups included. After the devastation wrought by the Second World
War, and with the emergence of the Cold War, several new institutions
took up population management.>> The United Nations, UNESCO, the
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World Health Organization, and the Food and Agriculture Organization
were all devoted to the international administration of public health,
education, food production, and science.®® These institutions made
the study and management of populations central to the reorganiza-
tion of international communities, to the politics of decolonization,
and to the negotiation of global standards for public health.** In Britain
the postwar government, faced with an economic crisis and a desire to
tighten control over its empire, crafted migration policies to manage
the population of the home country as well as the flow of people in and
out of its colonies and dominions.*® Attention to how such “popula-
tions” were constructed (in Britain and overseas) reveals links between
human genetic research and migration, nationalism, race, and public
health.’¢ My focus on the local politics and classificatory practices of
blood donation links broad issues of population management to human
genetics.>’

“Populations” also became central to programs of research that ad-
dressed evolutionary history.®® In the late nineteenth and early twen-
tieth centuries, comparative anatomy and paleontology dealt with
human evolutionary history, linking its narratives to anthropological
studies of race.’® From the 1960s, terms like “molecular anthropology,”
“anthropological genetics,” and “genetic anthropology” came to refer to
the comparison of protein (and later DNA) sequences to infer evolution-
ary relationships.®® Chronologically, blood group population studies fell
squarely between these programs, starting in the 1920s and reaching a
crescendo in the late 1950s. These studies generally focused on recover-
ing the historical relationships between races, rather than on phyloge-
netic species relationships between humans and other primates.®! With
high-profile exponents such as Julian Huxley, J. B. S. Haldane, Fisher,
and Lancelot Hogben, many of those deeply involved in questions
about genetics and evolution were also interested the lessons that might
be drawn for human society.®> To some, blood groups seemed to offer
a route to linking research on genetics in the natural world to pressing
social problems.

Indeed, one powerful motivation for research on human inheritance
and evolution was a desire to define human racial difference.®® The no-
tion that people could be classified into distinctive groupings drove the
racial taxonomic blood collection projects of the 1920s and 1930s and
the “anthropological” blood group diversity studies of the 1940s and
1950s.%* In most of these surveys, collections relied on researchers’ prior
convictions about how people might be divided and ordered.®® Workers
in colonial hospitals or in US blood banks (in particular) often categorized
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patients’ and donors’ bodies according to local racial taxonomies—and
these labels sometimes moved into research labs with blood samples and
data. In the United States, hospitals and transfusion centers used the
local racial taxonomies “white” and “colored,” which were often im-
ported into published papers.®® Indeed, from the 1940s onward, differen-
tial blood group gene frequencies in “white” and “colored” populations
often counted as evidence for a new blood group. Later, observations
of pathologies linked to race and blood underpinned questions about
the effects of selection on human populations.®’ In significant practical
ways, race was made part and parcel of blood group research.

Especially in its connection to race science, blood group genetics
served highly visible—and very flexible—rhetorical and political func-
tions. In interwar Europe some anthropologists and physicians believed
blood groups validated policies based on racial difference.® Others
framed blood group diversity as evidence for the fluidity of racial bound-
aries. After the Second World War, blood group distributions were used
to argue against notions of racial superiority. Scientists involved with
UNESCO made this claim in the organization’s high-profile antiracist
campaign of the early 1950s (of which Fisher was a notable dissenter).
If human diversity could be understood as genetic, the argument went,
then race was divested of its prejudicial power.®® Chiming with UNESCO’s
broader philosophy, the organization argued that genetics offered a sci-
entifically objective basis for recognizing “unity in diversity.””° This post-
war public reframing was symbolized by the removal of the term “eu-
genics” from several major genetics journals.”! At the same time, the
discipline was given new urgency by questions about the hereditary ef-
fects of atomic radiation, and new links between molecular variation and
inherited disease.’? In this way, blood groups helped to usher in a new
phase of human genetics, which was now seen as a means for under-
standing the past, present, and future of humankind.

The “relations” of this book’s title, then, operates on multiple reg-
isters. It alludes to the power relations that defined who could extract
blood from whose bodies. It refers to the social relationships that al-
lowed blood samples and paper data to move between scientists, or be-
tween doctors, transfusion workers, and scientists. It suggests the in vivo
immunological relations between antigen and antibody, as well as the
in vitro agglutination that made antigens/antibodies legible to scien-
tists on a porcelain tile. It hints at the carefully managed relationship
created between donor and recipient through the transfusion of blood,
and the ties reinforced between donor and nation. It points to the fact
that human biological difference (that is, blood group difference) was
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brought into existence when donors were incorporated into a bureau-
cratic system devoted to the management of bodies and blood. And it al-
ludes to the familial and kinship relationships that can be both defined
by and disrupted by the science of genetics. All of these are relations
animated by blood, its metaphorical meanings, its materiality, and its
therapeutic value.

Synopsis and Sources

Blood Relations explores how the nascent field of human genetics was
formed by the instruments, people, customs, materials, and networks
of blood transfusion. The book’s structure is part thematic, part chrono-
logical. Chapter 1 explores the valences and uses of blood groups across
Europe during first three decades of the twentieth century: as immuno-
logical and biochemical curiosities, as Mendelian traits, as markers of
racial difference, and as information medically relevant to transfusion.
Chapter 2 focuses on 1930s Britain, when a community of influential bi-
ologists seized on blood groups in their attempts to reform the study of
human heredity, in a period of intense disciplinary and political dispute.
These chapters demonstrate the extraordinary flexibility of blood groups
as they were deployed for medical, scientific, and political purposes.

On the eve of the Second World War, human genetics and transfu-
sion became institutionally linked for the first time, in ways that would
be enduring. Chapter 3 describes how this operated with the rapid estab-
lishment of a distributed network of wartime blood depots for extracting,
preserving, and mobilizing blood. Accompanying this, the index cards
and donor lists that made up the nationwide paper-based bureaucracy
for keeping track of donors were reconfigured as materials for studying
genetics. A variety of paper practices brought together the large-scale,
modernizing project of blood transfusion with the large-scale, data-rich
study of human population genetics. Chapter 4 turns to the clinically
important Rh blood groups. In the 1940s a fierce, high-profile contro-
versy over blood group nomenclatures highlighted the competing de-
mands made on blood groups and the roles of nomenclatures as part of
the practical and material apparatus for both transfusion and genetics.
Following names, symbols, and other inscriptions reveals the rich array
of functions of blood groups: from labels, to markers of identity, to diag-
nostic markers, to scientific data.

The postwar years saw dramatic changes to the organization of British
medical care, including the foundation of the National Health Service,
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which brought blood transfusion into its administration.” The thera-
peutic potential of blood had expanded: it was now used for routine
surgery, for neonatal care, and for disease treatment—innovations that
went hand in hand with the standardization of transfusion bureaucracy.
All of these changes altered and expanded the activities and authority
of the transfusion services and blood group geneticists. Chapter 5 de-
scribes how the regional-center organization of Britain’s transfusion ser-
vices was linked to the discovery of new blood groups, and therefore the
sharper specification of blood. Focusing in particular on the work of the
Blood Group Research Unit in London, and the scientist Robert Race, it
follows the recursive processes of specification, alignment, patterning,
and diagnosis that happened as blood and its labels moved between
donor, doctor, serologist, researcher, and patient. This interest in blood
group specificities brought into focus enormous interest in “rare blood”
and the precious donors who could offer it. Chapter 6 explores the cul-
tural and medical significance of rare blood and examines other ways
in which particular bodies were understood to be especially valuable
for the blood that they could donate. This included patients inoculated
with the blood of multiple donors, who therefore had the potential to
carry a vast array of antibodies, some against wholly new blood groups.
Multiply transfused individuals became exceptionally precious resources
for Research Unit workers and their colleagues.

While the Research Unit became famous for its work on blood group
inheritance, Arthur Mourant’s Blood Group Reference Laboratory be-
came a preeminent center for research on blood group diversity. Chap-
ter 7 describes how this lab made and distributed reference standards
for blood grouping antisera, not just to Britain’s transfusion services
but also for the World Health Organization. Once antiserum was rou-
tinely freeze-dried, it could circulate internationally, and Mourant took
the opportunity to use those contacts to gather and map blood group
frequency data from expeditions, hospitals, missions, and laborato-
ries around the world. Mourant brought these data together in a small
building at the back of the Royal Anthropological Institute—which be-
came the site of the largest collection of human genetic data ever as-
sembled. Chapter 8 looks at what Mourant and his colleagues did to
make those data speak to human history and diversity. It examines how
they ordered, racialized, calculated, tabulated, and mapped blood group
frequency data, and how they used these maps to define historical patterns
of human movement in a tumultuous period of postwar migration and
decolonization.
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Meanwhile, Mourant’s collection of blood group data was being mo-
bilized to underpin a postwar internationalist agenda. UNESCO’s an-
tiracism campaign was emblematic of the organization’s early-postwar
confidence in the power of “neutral,” universal scientific knowledge to
function as a social remedy and diplomatic tool. Chapter 9 explores the
rhetorical, organizational, and strategic work through which UNESCO
and the BBC presented blood group genetics as universal, explanatory,
and politically neutral. These efforts continued during the 1950s and
1960s, as blood refracted into an array of new protein polymorphisms,
including hemoglobins, enzymes, and white-cell antigens. Blood group
data were collected as abundantly as ever, but this new array of blood-
related proteins began to eclipse the status of blood groups within ge-
netics. Chapter 10 recounts the decoupling of human genetics from the
infrastructures of blood transfusion, and the consequences of this on
Mourant’s research.

The story told in this book is defined by the composition of archives
and other sources. Those archives have themselves been shaped by the
practices and politics of midcentury human genetics. My main protago-
nists worked in London-based, state-funded scientific and medical insti-
tutions, with resources and networks that were specific to wartime, im-
perial Britain and a postwar, internationalist Europe and United States.
Accordingly, my principal archival sources are kept in London: three
collections at the Wellcome Library (the papers of Arthur Mourant, of
the Blood Group Research Unit, and of Robert Race and Ruth Sanger)
and two collections at the UK National Archives (those of the Ministry
of Health and the Medical Research Council). The cast of influential doc-
tors and scientists visible in these sources used the status and funding
that came from living and working in the principal metropolitan city of
a European colonial country to build centers of calculation and collec-
tion. They turned networks that spanned many “regional” geographies
into instruments for defining human genetic variation, and in so doing
they assimilated the labor and expertise of correspondents in places re-
mote from London. As a result, these particular sources—focused on this
small cast of institutions and scientist-administrators—bring into view
a broader (although still partial) array of interlocutors, subjects, observ-
ers, and collectors: a physician working in a Glasgow transfusion center,
a transfusion patient in an Oxford hospital, a family of donors in rural
Essex, a serologist at a private New York blood bank, a Basque lawyer in
Oregon, a doctor’s wife in West London, a “medical assistant” in Kenya.
These rich sources spin an important international story and offer a new
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way of thinking about the history of genetics. They also reproduce the
center-periphery perspective of Race, Sanger, and Mourant in London,
which was the product of the political circumstances of state-funded,
postwar British biomedicine.

Some of these archival sources have posed useful challenges during
the course of this research. The Wellcome Library’s Blood Group Research
Unit archive and Mourant archive are extensive, carefully kept, and sup-
ported by detailed catalogs. Halfway through my book project, the li-
brary began a program to make its materials relating to human genetics
freely available online.” This venture, which emphasized accessibility to
audiences regardless of institutional affiliation, was resonant both of the
Wellcome Trust’s promotion of freely accessibly genomic data and of its
recent promotion of “open access” publishing.”> During the process of
digitization, however, the contents of the Blood Group Research Unit and
Mourant archives were reassessed for their content of “sensitive personal
data,” in compliance with the Wellcome Library’s access policy.”® Dur-
ing that labor-intensive revision process, which was carried out by two
archivists, a large number of the papers that I had used during the earlier
phase of my research were closed.”” Like other kinds of medical infor-
mation, blood group results attached to names and additional family
and medical information were reclassified as sensitive. The archivists per-
ceived that in some instances, such as extended correspondence, a series
of letters might be capable of attaching a blood group to a disease, and
then to a personal name or a pedigree, which would constitute a breach
of privacy of personal data. The difficulties of assessing such large quanti-
ties of material made the task formidable for the archivists involved. To
make the task manageable, in some instances, folders containing a large
proportion of such data had to be closed entirely. This also made inac-
cessible some material relating to individuals whose names had been (for
example) memorialized in the names of blood groups.

This episode highlights some of the contradictions historians face
as they attempt to negotiate the visibility of the people they write
about.”® On the one hand, privacy and anonymity are central to the
protection of individuals who have been the subject of medical and
scientific scrutiny. On the other, rules about privacy have the potential
to erase from historical records many individuals who have contributed
labor and expertise to the processes of making medical and scientific
knowledge (such as blood donors in a range of settings and in different
eras). Such rules can be vitally important to protect privacy, but they
might also make it difficult to give due credit. The weighing up of pri-
vacy and protection, visibility and credit is not easily resolvable, and it
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requires fine-grained attention and negotiation.” The history of human
genetics is in part a history of visibility, value, and identity; historians
must remain in active dialogue with archivists.3°

The access decisions made by the Wellcome archivists also under-
score some of the central themes of this book. The archives that came
under scrutiny in 2012 are records of a set of enterprises that helped to
create genetics as a field with authority over human identity, family,
and history—the story that I tell here. Not only have those claims about
the authority of genetics been remarkably enduring, but they were dra-
matically amplified in the 1990s and 2000s as money and research were
committed to the Human Genome Project. The power that genetics
now has to reveal aspects of human identity has itself shaped the access
policies of biomedical archives, such as those of the Wellcome Library.
The notion that archivists today should treat blood groups as “personal
data”—in a similar way to genetic sequences—is the legacy of some of
the very work that is represented in the Wellcome blood research col-
lections, and the work that this book attempts to reveal. So while I tried
to recover the story of how blood groups were collected and ordered
using commonplace human identifiers, such as name, nationality, and
“race”, these very features of the material rendered it less accessible. Even
as they shape what is possible to know about the past, present day no-
tions of access, privacy, and protection are constantly being remade and
adapted to our own understanding of history.
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Transfusion and Race in
Interwar Europe

Blood groups first came to matter to transfusion on the battle-
fields of the First World War. With heavy artillery causing
many soldiers to suffer acute blood loss and potentially fa-
tal shock, field hospitals brought large numbers of casual-
ties together.! There, experiments to prevent blood from
clotting allowed doctors to move blood between bodies via
bottle and syringe. Although blood groups had been known
since 1900, the sheer numbers of transfusions taking place
on the Western Front made them clinically meaningful for
the first time. So successful was this blood grouping that
by 1920, British transfusion expert Geoffrey Keynes could
note in the medical journal Lancet that “there can seldom
be any reason . . . for performing a transfusion without first
testing the donor for his blood group.”?

As transfusion services expanded, so did the bureaucra-
cies of blood procurement. Records of donors and their
blood groups began accumulating in large numbers, to be
swept up in currents of interest in identity, nationalism,
race, history, inheritance, and forensics. The First World
War had reconfigured the peoples and territories of Europe
and its empires, provoking debates about what defined a
nation and spurring an obsession with the idea of national
character.® Disputes over territory were frequently elevated
to supposedly scientific questions about who belonged
where—often on the basis of language, customs, and physi-
cal traits. This was a high point for eugenics movements, in
which, across the world, governments and activists sought to
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apply theories of heredity to human reproductive policies and practice.*
There was keen interest in how mental and physical characteristics were
inherited, and fierce debates over what traits could be examined and
how they should be studied.’

Meanwhile, geneticists, who specialized in the study of inheritance,
were becoming increasingly interested in populations as units of analy-
sis. Research programs that sought to map genes onto chromosomes
diversified into studies that explored natural genetic variation, and the
important question of how evolutionary change might be understood
in Mendelian terms.® Much of this research was theoretical or based on
observations of plants and animals, but suddenly blood groups looked
as though they might serve as ideal traits for modeling how this could
work for humans.” Blood groups could potentially link the science of
heredity to the most urgent social problems of the era. Amid these dis-
courses of populations and planning and the formation of new nations,
blood groups were coupled to metaphors of racial identity, belonging,
and kinship.

The meanings and uses of blood groups were defined by the pres-
sures of war, nationalism, and eugenics, by the material properties of
blood and changing technologies for handling it. Between 1910 and
1940, blood groups became biochemical entities, racial markers, foren-
sic tools, and genetic traits. This chapter outlines the contexts in which
blood groups were considered, the technologies through which they cir-
culated, and the political uses to which they were put.

Taxonomy

In 1900 Karl Landsteiner was a young pathologist carrying out “sero-
logical” experiments on animal and human blood at the University of
Vienna. Serology was a taxonomic practice that had been invented in
the 1880s by researchers studying the properties of immune sera within
the orbits of three laboratories in Europe: those of Louis Pasteur in Paris,
Robert Koch in Berlin, and Max von Gruber in Vienna. They began us-
ing sera to identify and distinguish bacteria and other microorganisms.
They found that inoculating a guinea pig or rabbit with a weakened form
of a specific bacterium protected that animal against infection. They also
reconstructed this phenomenon in test tubes: immune sera extracted
from such inoculated animals responded to bacteria in specific ways,
causing what immunologists called “agglutination,” that is, the clump-
ing together of bacterial cells. Using sera to identify and classify bacteria,
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the researchers understood agglutination to be caused by a soluble blood
protein (later generally known as an “antibody”) reacting in specific ways
with proteins (later called “antigens”) on the surface of microorganisms.®

While immunologists viewed serology as a fast-moving, cutting-edge
biochemical science, clinical pathologists turned it into a collection of
routine techniques practically applied in clinics to distinguish between
morphologically similar microorganisms.” By the turn of the century,
one of the tests most frequently undertaken by clinical pathologists was
an in vitro serological test for diagnosing typhoid fever.® Serological
testing became so crucial and so routine that by the 1920s, institutions
responsible for making and distributing animal sera were an essential
part of the apparatus of public health, and these procedures were stan-
dardized by the League of Nations.!! Serology was a fast-moving field
of research, but above all it was a set of routine medical diagnostic
methods.!?

Meanwhile serological reactions were being developed as methods
for studying the taxonomy of larger organisms. In the 1870s, German
physician Leonard Landois had observed that animal blood sometimes
agglutinated in response to the blood of another species.!* Building on
that finding, Cambridge biologist George Nuttall developed systematic
serological methods for studying the biochemical diversity of animal
species. Nuttall’s approach was to inject one animal (such as a rabbit)
with the blood of another (such as a dog). He reasoned that the injected
animal (rabbit) would produce antibodies against the foreign (dog)
blood and that the rabbit “anti-dog” serum could then be used to test
the dog’s biochemical distinctiveness from another animal (such as a
cat). For Nuttall, the strength of the resulting agglutination reaction in-
dicated the degree of relatedness between the two animals, and from
this data he drew phylogenetic trees. By 1904 Nuttall had carried out
16,000 tests on almost 600 different species, work that others further
developed between 1920 and 1960."

In these ways, the study of immune sera around the turn of the cen-
tury crystallized into three distinct but overlapping domains: an aca-
demic field of immunology that dealt with immune proteins and their
behavior; a practical field of clinical pathology, which used specific
immune sera for diagnostic purposes; and a form of biochemical tax-
onomy for understanding evolutionary relationships. This constellation
of agendas and practices—immunology, diagnostics, and relatedness—
would define human blood grouping.

Back in Vienna, Gruber’s former student Landsteiner found that sero-
logical reactions happened not just as a consequence of mixing sera and
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blood of different species but also sometimes from mixing the blood of
different human individuals.'> Medically qualified, Landsteiner had also
studied chemistry, and he began researching the properties of “isoagglu-
tinins,” that is, antibodies that react with the sera of other individuals
of the same species.’® Testing arrays of blood samples from colleagues
and patients, Landsteiner accounted for patterns of agglutination by
categorizing individuals, initially into three groups (later known as A,
B, and O)."” Publishing his first paper on the topic in 1901, Landsteiner
proposed that red-cell clumping was caused when antibodies in the se-
rum of one person reacted with antigens on the blood cells of the other,
with the implication that different people carried biochemically differ-
ent antigens on the surfaces of their cells. His work was soon confirmed
by other researchers, most famously the Czech serologist Jan Jansky
and the US physician William Moss, who independently defined the
fourth and rarest group (later known as AB). During the next decade,
serologists reached consensus that the four blood groups corresponded
to the presence or absence of two antigens, A and B, on the red blood
cell surface, and this resulted in the existence of blood groups A, B, AB,
and O. Diagnostic serology represented cutting-edge biochemistry, and
it now seemed to reveal for the first time that humans varied biochemi-
cally in consistent ways. Fundamental differences between people could
apparently be revealed under a serologist’s microscope, a notion that
would later became deeply consequential for uses of blood groups in
racial taxonomy.

These biochemical classifications came to fascinate physicians, se-
rologists, and pathologists over the next thirty years. Researchers in Eu-
rope and the United States eagerly followed up Landsteiner’s results, as
they investigated the complex chemical composition of these so-called
isoantibodies, their stability, and their secretion from a range of human
tissues. In a similar vein as Nuttall, Landsteiner himself developed a pro-
gram of research on human evolution, systematically comparing the
serological reactions of human blood with those of other primates, and
correlating the results with phylogenetic trees (figure 1.1).'® Other re-
searchers studied the blood groups of fetuses, children, adults of differ-
ent ages, people with mental health problems, individuals with tumors,
and patients with infectious diseases. They gradually reached consensus
that blood groups were stable and constitutional; they were a fixed char-
acteristic of a person and did not change with age."

Blood grouping was classification: diagnostic methods for identifying
microorganisms and techniques for detecting biochemical relatedness
had yielded a method for categorizing human blood. These categories
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Texr-F1e. 1. Adapted from Keith, A., The antiquity of man, London, 2nd
edition, 1925, and Sonntag, Ch. F., The morphology and evolution of the apes and
man, London, 1924,

A = agglutinogen of human Group II red cells.

B = agglutinogen of human Group III red cells.

Encircled B = agglutinogen similar to, but not identical with, B.
0O = blood and serum corresponding to human Group I.

? = not examined.

Of the gibbons only one individual was examined.

1.1 A branching evolutionary tree of the primates, by Karl Landsteiner and colleague Philip
Miller in a journal article in 1925. The authors reported that “serological studies on
the bloods of thirty-six species of lower monkeys have shown that there exists a corre-
spondence between the distribution of a certain hemagglutinogen [i.e., blood group B]
and the place of the species in the zoological system.” The diagram indicated four human
“races” alongside eight other species of primate, suggesting that the human races were
biologically distinct. The positioning of the letters “A,” “B,” and “O” next to those
branches implied that the blood groups were linked to race, although the paper itself
offered no further reflections on this. From Landsteiner and Miller, “Serological Studies on
the Blood of the Primates: lI” (1925), 871.
Copyright Rockefeller University Press.

also pointed to the biochemical character of human red blood cells, so
that the term “blood group” referred not just to a category of people
who belonged to a particular group, but also to a biochemical entity:
an antigen (or two antigens, in the case of blood group AB). The no-
tion that healthy people could be distinguished in a way only visible
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to scientists—that is, biochemically—was tremendously suggestive. By
the 1910s, serologists were asking the crucial question: What did such
differences mean?

Transfusion

Soon after Landsteiner’s discovery, serologists began speculating whether
blood group compatibility might be relevant to transfusion. But at that
time the surgical procedures for moving blood in and out of bodies were
far too hazardous for Landsteiner’s grouping tests to be judged useful.?®
Complex, messy, and dangerous, blood transfusion was generally prac-
ticed only in extremis.?! One of the most serious obstacles was clotting.
Although fluid, blood is remarkably resistant to flowing out of the hu-
man body and will coagulate in tubes and syringes. Among the extraor-
dinary solutions to this problem, in 1902 the US-based French surgeon
Alexis Carrel reported delicately suturing together the blood vessels of
donor and recipient, a fiendishly difficult procedure that imperiled both.
Another US surgeon, George Washington Crile, modified this technique
by using a silver cannula to connect the vessels, a practice that doctors
in other countries adopted.?” Although Crile himself tested blood com-
patibility by cross-matching (mixing together samples from donor and
recipient before an operation), for many, such testing was neither pos-
sible nor necessary.?* Most transfusion in the early 1900s was carried out
without any awareness of blood grouping. After all, the surgical proce-
dures used for transfusing human blood were precarious and intimate,
and these encounters needed exceptional skill and careful monitoring,
so blood group compatibility was far from being a priority.*

The First World War was pivotal for improving techniques for pre-
serving and moving blood. Heavy artillery, a huge number of severely
wounded soldiers, and field hospitals behind the trenches brought to-
gether large numbers of injured people suffering from shock. Doctors
from the United States and Canada worked with Allied medical teams,
who were inclined to experiment.” They found that they could rou-
tinely use sodium citrate to prevent blood clotting and could thus trans-
fer blood between lightly injured and critically injured bodies using can-
nula and bottle or syringe. In that context, many people operating close
to the front lines of battle witnessed and practiced blood transfusion
for the first time.?¢ Those workers also encountered the consequences of
blood incompatibility, and although the intense pressure on surgeons
often precluded such tests, they took knowledge of blood groups back to
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peacetime hospitals in their own countries.?”” With sodium citrate as an
anticoagulant, indirect transfer made transfusion quick and safe enough
that blood groups began to be relevant to the procedure. Now, transfu-
sion textbooks could insist on the “absolute necessity of using bloods of
the same group.”?

Transfusion depended on people sharing their blood. In the 1910s
and early 1920s, hospitals viewed patients’ relatives as vital sources of
this life-giving substance.? But as blood group compatibility became
increasingly visible, it also became apparent that families could not al-
ways provide suitable donors. Hospitals soon developed more expansive
social and administrative practices for procuring blood, and “sharing”
came to include a wide range of exchanges. In the United States much
blood was provided by (male) professional donors, who received pay-
ment for bleeding.*® Some hospitals kept local lists of donors; others
depended on commercial agencies that maintained professional donor
registries and commanded high procurement fees. Still others relied on
the American Red Cross, which operated a system of free donation. The
New York Blood Transfusion Betterment Association of the 1920s at-
tempted to reform and standardize transfusion in that city, offering only
moderate payments and subjecting donors to health screens. In Chicago
in 1936, the first blood “bank” did not depend on financial remunera-
tion but required a patient or family member to “pay back” a prior with-
drawal in blood.*!

In Paris, the French government stepped in to limit what donors
could be paid. Their program of “minimal compensation” was intended
to offset the time and trouble of volunteers.*? There, I’Oeuvre de la trans-
fusion sanguine d'urgence (Emergency Blood Transfusion Service) kept
an orderly system of donor cards and enforced stringent blood grouping
and regular health checks. In Russia, individual hospitals—even individ-
ual surgeons—had their own ways of procuring blood. Some used free
volunteers, others paid for it, and others used a combination of paid and
unpaid.®® Russian transfusion specialists held numerous meetings to try
to institute a standardized system of donorship, but they were unable to
persuade higher authorities to sanction the plan. This mixture of meth-
ods may have been a driving force that led to exceptional innovations in
the Soviet Union: some researchers experimented with transfusions us-
ing blood from cadavers, and others focused on technologies of storage.**

In Britain, the London Red Cross Blood Transfusion Service empha-
sized the moral significance of freely given blood, a notion that it ex-
ported widely to other countries.®® London transfusion organizer Percy
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Oliver rigorously vetted his donors for good character as well as health.
He insisted that donation was in the service of humanity and deliber-
ately minimized contact between donor and recipient in case familiarity
obscured the broader moral objective.*® Oliver supplemented his lists by
appealing to established organizations that already fostered a sense of
civic duty. Blood donation flourished in an era of volunteerism, drawing
on existing volunteer organizations such as the Rover Scouts.?” As blood
traveled further, and donor lists lengthened, transfusion produced a bu-
reaucracy that grew from and expanded along the lines that connected
families, communities, hospitals, and existing volunteer organizations.

This variation in the policies and politics of procurement was main-
tained against a backdrop of continued national and international de-
bate over the curative powers of citrated versus fresh blood, the safety of
preservatives, and the effectiveness of different types of equipment. But
although transfusion organization differed between countries, overall
trends in administrative practice are clear. First, hospitals became increas-
ingly vigilant about checking the groups of donor and recipient. Sec-
ond, hospitals expanded their pools of available donors by sharing lists.
Private agencies, independent organizations, and philanthropic societies
began organizing “panels”—that is, lists of willing donors—who served
multiple hospitals. These institutions increasingly took on the work of
mediating interactions between donors and hospitals. During the 1920s,
the number of hospitals served by the London Red Cross increased ex-
ponentially. In Paris, L'Oeuvre de la transfusion sanguine d'urgence car-
ried out only a few hundred transfusions a year in the late 1920s but many
thousands in the 1930s. As these administrative systems expanded, the
Soviet Union saw the earliest efforts toward a countrywide service. Dur-
ing the early 1930s, the highest government officers began responding to
pressure for a centralized transfusion service, and a system, centered on
Leningrad, came into operation.3®

Third, blood could be preserved for longer and could travel further.
Whereas donor lists had been limited by the distance donors could travel,
during the mid-1930s, storage innovations allowed blood to move where
donors could not. The widespread use of refrigeration was pioneered by
the Soviet Union’s new national infrastructure for transfusion. On the
bloody battlefields of the Spanish Civil War, transfusion pioneer Frederic
Duran Jorda used fridges and mobile refrigerated vans.*’ The Soviet Union
and Spain took seriously the virtues of stored blood—in part because it was
well suited to a socialist, centralized administration, and in part because
of desperate need.*’ By the late 1930s, transfusion specialists across Europe
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were learning that fridges and anticlotting chemicals could maintain the
therapeutic value of blood for up to two weeks.*! The bureaucracy of
transfusion in all places expanded as the storage capacity and mobility
of blood gradually increased. Technological developments in Spain, in
particular, would make a strong impression on those building a wartime
transfusion infrastructure in Britain.

As the bureaucracy of transfusion expanded, and blood storage be-
came more reliable, blood group tests became an essential and routine
component of transfusion. Blood grouping required careful training—
textbooks were full of detailed instructions—but expertise was spreading
fast. As blood groups became more visible, so blood grouping antiserum
became a crucial substance circulating between hospitals and transfusion
centers. In 1930, the importance of blood groups was publicly acknowl-
edged when Landsteiner was awarded the Nobel Prize for Physiology
or Medicine and cast as the true hero of the therapy. Meanwhile blood
group nomenclatures were becoming standardized internationally, a
move driven by the first International Congress of Blood Transfusion in
1935, and the second in 1937.%2 At the latter, blood groups comprised
a quarter of the whole program, given equal billing with discussions of
blood storage and donor management.*?

In summary, as new practices of blood transfusion proved their ther-
apeutic power after the First World War, biochemical differences in hu-
man blood became clinically meaningful. Wartime experiments on anti-
clotting techniques allowed the movement of blood between bodies
via syringe, making transfusion safer and easier. What had begun as
a fragmented infrastructure for managing donors and blood had coa-
lesced into a large-scale bureaucratic enterprise. As a consequence, the
classificatory power of blood groups took on a new and vitally impor-
tant meaning in surgery. The routine flow of blood between bodies made
identifying blood groups crucial to the safety of transfusion. Blood groups
were now also abundantly available as biochemical markers of human
difference. The routine testing of blood groups, and the lists of blood
groups in files and records, came to support new research on biochemi-
cal difference and politically urgent forms of social identity.

Genetics and Forensics
During the first three decades of the twentieth century, radically differ-
ent cultures, nations, governments, and social movements sought to ap-

ply theories of heredity to reproductive policy and practice.** There was
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particularly keen interest in precisely how human mental and physi-
cal characteristics were inherited, but the specific pattern of inheritance
of particular human traits—mental defect, intelligence, criminality—
proved to be vexingly complex.* This was especially frustrating to sci-
entists who were following the flourishing research programs of chro-
mosome mapping on fruit flies and crop plants.* So it was tantalizing
when in the 1910s serologists and microbiologists Ludwik Hirszfeld and
Emil von Dungern first convincingly raised the possibility that blood
groups were inherited via simple Mendelian laws.*” Although the under-
lying genetics remained unclear for almost two decades, Hirszfeld and
von Dungern established the ABO blood groups as some of the first hu-
man Mendelian traits.

Then, in the early 1920s, the abundance of blood group data gener-
ated by the transfusion services caught the eye of Felix Bernstein—math-
ematician, actuary, and head of the Institute of Mathematical Statistics
in Gottingen, who was keenly interested in material to which he could
apply new mathematical techniques for human genetics. Engaging with
the Vererbungsmathematik (mathematics of inheritance) of German doc-
tor and statistician Wilhelm Weinberg, Bernstein was fascinated that a
simple equation might be used to estimate the population allele (gene)
frequencies of a human trait from the frequencies of its observable char-
acteristics (phenotype). Weinberg’s methods offered a way of testing
whether (and how) a trait was inherited via Mendelian laws (although
Bernstein offered important revisions to these).*® Historian Pauline Ma-
zumdar explains that the theory was ready and waiting; now blood groups
provided the data to which such theory could be applied and tested.*
Bernstein applied Weinberg’s methods to the blood group results of
20,000 people—from populations as diverse as Korea, India, Norway,
and Madagascar. In 1924 he published his results, arguing that the ABO
blood groups must be inherited via a single locus with the alternative
alleles A, B, and O.%° As Mazumdar puts it, Bernstein’s paper resulted in
“a global dust storm of Mendelian algebra” as serologists and geneticists
tested Bernstein’s methods using the abundance of blood group results
that had accumulated in medical settings.!

Legal applications of Bernstein’s conclusion followed swiftly.>? Forensic
science in Europe was becoming increasingly institutionalized, and the
new genetic understanding of blood group inheritance suggested that
blood groups might be used to resolve legal disputes over paternity.>* Dur-
ing the same year that Bernstein persuasively demonstrated his model
of ABO inheritance, German serologist Fritz Schiff presented the lec-
ture “Blood Group Diagnosis as a Forensic Method” to the Medico-Legal
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Society of Berlin.* Ten years earlier, Italian serologist Leone Lattes had
shown that blood group tests could be carried out on weeks-old blood-
stains, raising the possibility of blood group serology in forensic analy-
sis. Now, Schiff showed that blood grouping could be used for another
purpose: to resolve contested paternity. He explained to his audience
that if the blood groups of a mother and child were known, then this
narrowed the possible blood groups of the child’s biological father.
Thus, the courtroom soon became one of the settings in which blood
groups achieved wide attention. In 1926 a blood group test changed
the outcome of a courtroom trial for the first time. Within a year, sero-
logical testing had been requested for several hundred paternity cases in
Germany.>

Schiff’s publications received a wide readership, including in English-
language journals.>® His work generated discussion in medical societies
across Europe about the use of blood group tests in establishing nonpa-
ternity. By the end of the 1920s, blood groups were admitted in court-
rooms in Sweden and Norway. In Italy they became allowed in 1931, in
Ireland in 1932, in the United States in 1935, and in Britain in 1939.%
By then medical experts were convinced of the use of blood grouping in
paternity determination, although their wide acceptance by magistrates
and juries took far longer. Nevertheless, the courtroom became an arena
in which blood groups came to be understood as offering irrefutable evi-
dence of fatherhood.*® These were the first settings in which family rela-
tionships were legally defined by blood group.

Interest in the inheritance of blood groups reinforced the notion that
these biochemical entities might underpin heritable differences between
people. The spread of transfusion coincided with the intensification of
racial nationalism across Europe. While governments considered new
laws for the control of migration and reproduction, doctors and serolo-
gists carried out studies to correlate blood group categories with race, class,
and nation.®

Race and Identity

Since Landsteiner’s initial findings at the beginning of the century,
serologists had been investigating associations between blood groups
and characters such as skull and face shape, fertility, physical fitness,
constitutional type, and skin, eye, and hair color. The First World War
had produced the conditions not only for refining transfusion but also
for the first systematic attempt to bring together blood group results
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collected from people of different national, religious, and racial identi-
ties. Ludwik Hirszfeld and his physician wife, Hanna Hirszfeld, worked as
army doctors in the Aegean port of Salonika (now Thessaloniki), where
various Allied troops had retreated from German forces. Bringing to-
gether their diagnostic serological expertise with their first attempts at
blood transfusion, they took the opportunity to test the blood groups
of troops and local populations that represented what they saw as “dis-
tinct” national or ethnic categories.®® Their compelling results were pub-
lished in the Lancet and L’Anthropologie; the British Medical Journal report-
edly considered them too striking to be believed.®! The Hirszfelds seemed
to have shown that different national, racial, and religious populations
had varying frequencies of the A and B blood groups. To capture this,
they assigned a single “biochemical race index” to each “nationality”
that indicated the ratio of A to B carriers in each population.®* Amid fierce
debates about which biological characteristics best distinguished races
and nations, the Hirszfelds’ index suggested that blood groups could
sweep away contested racial classifications based on skulls, body shape,
and skin color.®

Racial nationalism intensified and tied together a growing emphasis
on the eugenic circumscription of national ideals with turbulent disputes
about territory. A passion for serological race science studies rippled
across Europe, the United States, the Middle East, and Japan. Serolo-
gists and doctors carried out their own tests but also mined donor lists
in attempts to correlate blood group frequencies with the categories of
race and nation. For the Hirszfelds and many of their readers, the unit
of analysis was now no longer the blood groups themselves, but rather
the frequency or ratios of blood groups within populations. Calculating
a population frequency or ratio required that researchers circumscribe a
population by nationality, race, ethnic group, religion, age, mental char-
acteristic, or disease category. Having defined a population group in this
way it was straightforward to calculate the ratio of A to B groups (or
some other ratio), or the frequency of A (for example) in the population.
Differences between populations were often slight and depended on the
ways that the populations had been circumscribed, although sometimes
the calculation of ratios and indices amplified those numbers. Meth-
ods were contested; there were plenty of disputes over what kinds of
groupings might be understood as biological (or not)—ratios included
the “biochemical race index,” “racial index,” blood group frequency,
blood group ratios, and a wide array of other graphical methods based
on these.% But the bigger message was that blood groups offered a newly
scientific way of articulating human difference.
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These population studies meant different things in different places.
In German-speaking lands, much (but not all) research on blood groups
and race was fashioned as an anthropological field that coalesced around
the Deutsche Gesellschaft fiir Blutgruppenforschung (German Society
for Blood Group Research).% Established in Vienna in 1926 by anthro-
pologist Otto Reche and surgeon Paul Steffan, the society was firmly em-
bedded in a vilkisch ideology: as sometime editor of the journal Volk und
Rasse (People and Race), Reche strongly advocated the notion that the
human race of the future should be bred from the peasantry with long
historical roots in German soil. Establishing the Zeitschrift fiir Rassen-
physiologie (Journal for Racial Physiology), Reche and Steffan made serol-
ogy serve a racial ideology that promoted the superiority of the Nordic
stock. In numerous surveys and maps they forced a connection between
blood and soil: the A blood group supposedly dominating Western
Europe, and B prevailing in the Slavic East.®® Reche worked alongside
several senior Nazi officials through his work for Volk und Rasse, while
the Deutsche Gesellschaft counted among its members luminaries from
across the German academic world.®”

Efforts to classify people serologically were by no means only a Ger-
man phenomenon. Blood groups were made to function in discourses
about race across Europe and beyond. Over Germany’s eastern border,
where central European nations were being reconfigured after the breakup
of the Austro-Hungarian Empire, anthropologists and doctors attached
different nationalist narratives to blood groups. As in Germany, anthro-
pologists in Romania and Hungary envisaged the concept of Volk in
physical and biological (as well as cultural and linguistic) terms, and
they mobilized craniometry and serology to articulate the racial histo-
ries of their respective nations. Unlike members of the Deutsche Gesell-
schaft fir Blutgruppenforschung, however, Hungarian and Romanian
anthropologists defined their national types through a precise mixture
of races, although they were no less anxious about the preservation and
propagation of their respective national identities.®®

The picture was also complex in the Middle East. Following the col-
lapse of the Ottoman Empire, different ethnic and religious communi-
ties and Middle Eastern nation-states struggled for political sovereignty
and international recognition. In an era of fervent nationalism, anthro-
pologists invented or erased whole population groups by marshaling the
anthropometric measurements of bodies, heads, skeletons, and skulls.
Some also embraced the blood group techniques of the Hirszfelds, first
pioneered in the former Ottoman region of Salonika. Blood group and
anthropometric measurements were mobilized to consolidate or refute
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population groupings in Egypt, Turkey, Syria, and Palestine, identifying
some groups as admixed and others as racially pure.®’

In other countries, anthropologists hitched blood group research to
imperial agendas. In Paris, the Centre d’études des groupes sanguins
(Center for Blood Group Research) at the Pasteur Institute became a
central institution for anthropological blood group research, headed by
Nicholas Kossovitch, who had worked with Ludwik Hirszfeld during the
First World War.”® At the Pasteur Institute researchers focused especially
on the populations of France and its colonies in West Africa and Mada-
gascar.”! British medical journals published data from grouping tests
collected in hospitals and clinics in former or current parts of the Euro-
pean empires.”? Transfusion arrived in Japan in 1919 as interest in “pure
blood” was intensifying along with ambitions for imperial expansion.”?
US curiosity in blood group distributions was often directed toward in-
digenous communities, minority communities of color, and immigrant
populations.”* Meanwhile, the Soviet Union institutionalized the field
in the country’s territories by establishing a commission to study blood
groups.”

Blood groups were taking the world of race science by storm—but
they were contested, with many anthropologists deeply skeptical that
that they were superior to anthropometric measurements.”* The more
population data that accumulated, the more complex the picture be-
came. Some researchers were puzzled to find that apparently unrelated
populations had near identical blood group frequencies. Others were
dismayed that differences between populations were sometimes very
slight and often bore little relationship to political borders. In Germany,
notwithstanding the supremacist tenor of Reche’s and Steffan’s program,
the reception of blood group work among Nazi audiences was mixed.””
Many blood group frequency maps did not offer a clearly defined pic-
ture of racial types and so were not easily reconciled with a vision of
an Aryan race. Nor did the Nazis, once they were in power, make much
practical use of blood groups, generally preferring classification based on
traditional physical characteristics.”®

Several prominent geneticists and serologists reflected on the appar-
ent failures of blood groups to clarify race. US geneticist Lawrence Sny-
der admitted that their applications to anthropological problems had
been rather “vague,” though he insisted that blood groups should still
be studied alongside “pigmentation, hair form, cephalic index, and the
rest.””? In 1935, US immunochemist William Boyd and anthropologist
Leyland Wyman reflected on why blood groups had not lived up to
expectations. Marshaling contemporary theories of population genetics,

39

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

CHAPTER ONE

the authors explained that while blood groups did not clearly correlate
with the established “races,” they promised to be valuable for subtler
probing of the history of human migrations.®

Despite these worries, the quantity of blood group frequency data for
racial, geographical, religious, and other human groupings continued
to rise. In the late 1920s, some authors began synthetic compilations
in books, which included Blood Grouping in Relation to Clinical and Legal
Medicine (1929) by Snyder, Individuality of the Blood (1932) by Lattes, and
Blood Groups (1939) by Boyd. These typically preserved the social group-
ings reported in individual studies, many of which had been carried out
in the course of medical practice. From a French doctor using transfu-
sion to treat malarial anemia in a hospital in Syria, to US immunolo-
gists carrying out serological tests in indigenous public schools in Okla-
homa, on-the-ground judgments about the social identities of patients
and donors in local surgeries and hospitals were written into published
papers, then reproduced as such studies were incorporated into books
and worldwide maps. Such publications argued that differences between
human groups could be articulated biochemically. Because of where and
how these blood groups had been collected, these human groupings had
a granularity that was organized by the social and political boundaries
that structured the interwar world.

Data was so abundant that by the early 1930s, more than fifty research-
ers across the world were actively publishing on national and racial dis-
tributions of blood groups. Historian William Schneider estimates that
by 1939, this had resulted in more than 1,200 papers describing original
research on the geographical, racial, or national distributions of blood
group frequencies. Combining data from transfusion donors, hospital pa-
tients, prisoners, and military recruits, this amounted to tests on an esti-
mated 1.3 million people.8!

“Medicine, Biology, Anthropology”

The Second International Congress of Blood Transfusion, in Paris in
1937, marked two decades of remarkable changes in the understanding
and meanings of blood. Opening the congress, the French Minister of
Health, Marc Rucart, explained to delegates that the miraculous therapy
of transfusion had only been made possible by the discovery of the
blood groups. Only months before the congress, Nazi planes had dem-
onstrated the deadly consequences of aerial bombardment over the
Basque village of Guernica, and the Spanish Republicans were already
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making remarkable advances in transfusion technology.®? It had taken
two decades for transfusion to become a widely practiced therapy for
shock related to blood loss, and it was now dramatically proving its worth
in the face of the destructive technologies of modern warfare.

Yet Rucart declared that blood groups had ramifications “far beyond
the scope of medicine, for the field of biology and anthropology.”#* By
drawing special attention to their “anthropological” and “biological”
significance, he was alluding to the profusion of studies that had now
been published on the blood group frequencies of different racial and
national populations, and to the idea that blood grouping would reform
the science of human heredity. As the minister put it: blood groups had
not just practical significance but also deep scientific value. His words,
and their backdrop of growing fear of a new war in Europe, captured the
hope invested in blood transfusion and the promises that blood group-
ing held for understanding human biological difference and identity.

Although by now the knowledge of blood groups could be heralded
as having made transfusion possible, and Landsteiner was widely cel-
ebrated as their discoverer, their path to that status had not been so
simple. Blood groups were not readily available objects that could be
seen and handled. They had been brought into being by the improved
preservation and expanded mobility of blood, and by technologies that
included syringes, bottles, and donor lists. They depended on the coop-
eration (or coercion) of hundreds of thousands of people, who were re-
cruited in contexts of political tension and war. Blood group population
frequencies were shaped by the institutions in which blood was drawn,
and by the everyday assessments and prejudices through which doctors
and anthropologists shuffled and sorted people into social groupings.
In an era of nationalist-inflected eugenics, blood group data could be
deployed for strikingly different political agendas, and by amplifying
or flattening population categories, they could be marshaled to support
diverse national histories.

The frenzied interest in blood groups in continental Europe and the
United States had almost passed Britain by during the 1920s. But in the
early 1930s, they came to the attention of a small community of in-
fluential British geneticists who put them to work in another project:
one that was no less nationalist, and was profoundly eugenic, but was
also (for some) distinctively antifascist. This politically diverse group of
scientists made blood groups into central objects for the reform of hu-
man heredity. They used blood groups to frame a new vision for “mod-
ern genetics.”

a1
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Reforming Human
Heredity in the 1930s

In December 1934 the president of the Royal Anthropolog-
ical Institute wrote to Julian Huxley asking him to support
a proposed “racial survey of Britain.” The president, Edwin
Smith, hoped that anthropological measurements of peo-
ple across the country would “throw light not only on our
history but also on sociological and medical questions.”!
Huxley agreed, but he told Smith that it was “extremely
important” to have “the assistance of men versed in mod-
ern genetics.” Huxley recommended long-standing friends
and colleagues J. B. S. Haldane, Lancelot Hogben, and R. A.
Fisher for this task, adding that he himself was writing “a
little book on the topic of racial problems” because he was
“rather appalled by the lack of appreciation among anthro-
pologists of modern genetic work.”?

When Huxley wrote of bringing “modern genetics” to sur-
veys of human populations, he had blood groups in mind.
Haldane, Hogben, and Fisher were all members of the Hu-
man Genetics Committee, established in 1932 by Britain’s
Medical Research Council (MRC). Interest in blood group
research had been almost entirely absent from Britain dur-
ing the 1920s.2 But at its very first meeting, the MRC com-
mittee seized on recent European research and outlined
how blood groups might reform the study of human he-
redity.* The committee members believed that with their
clear-cut genetic inheritance, blood groups would provide
a crucial reference point for pinning down the inheritance
of more complex traits, such as “mental defect” or “intelli-
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gence,” and might even lead to the first maps of human chromosomes.’
As Fisher put it, blood groups could give human genetics a “a solidly
objective foundation, under strict statistical control.”®

As well as the study of human inheritance, members of the Human
Genetics Committee sought to apply blood groups to the genetics of
human populations. Fisher and Haldane were developing mathematical
techniques for modeling the dynamics of small-effect Mendelian genes
in populations—a field that would later become known as “population
genetics.” Haldane had recently become fascinated by the notion that
the geographic diversity of blood groups might offer a way of study-
ing human migrationary history. Meanwhile, these model genetic traits
would prove useful in 1930s discourses about the British nation. Hogben
and Huxley, in particular, believed that blood groups could be useful
tools in their antifascist promotion of social equality and a democratic
world order. Huxley, a prominent advocate for science and its applica-
tion to social reform, outlined some of the moral lessons of blood group
genetics in his “little book on racial problems,” We Europeans (1935).

This chapter outlines why these scientists singled out blood groups
in talking of modernity, reform, and race. It explores the disciplinary
contexts in which blood group research was performed, the technolo-
gies through which it circulated, and the political uses to which it was
put in 1930s Britain.

Heredity in Britain

In the 1920s, a community of intellectuals engaged in the problems of
social reform and biology felt growing frustration. Commitments to eu-
genics underpinned interest in human heredity, and almost all of the
scientists who claimed to study genetics believed that eugenic measures
were essential for the long-term future of society.” But British eugenic
research was apparently not keeping up with advances elsewhere. The
Eugenics Education Society (later “Eugenics Society”) counted plenty of
prominent intellectuals among its supporters but never had as large a
membership as similar organizations in other countries. It used pub-
lic lectures, films, and the journal Eugenics Review to spread the mes-
sage that the control of human heredity was of central civic concern,
but it did not sponsor a great deal of research.® Eugenics was only
weakly institutionalized among British universities: there were no uni-
versity departments or institutes devoted to the subject. Moreover,
the research that the Eugenic Society did sponsor tended to rely on
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the collection of family data on disease or social traits, and it gener-
ally took the observation that a defect ran in families to be evidence of
genetic heritability.” To some, these methods looked very out of date.
By that time many biologists were beginning to understand the prob-
lem of estimating genetic inheritance to be far more complex; German
mathematicians were developing sophisticated corrections to account
for small sample sizes and observation bias.!® Several British biologists
were concerned that the methods advocated by the Eugenics Society
lagged behind the sophisticated mathematical techniques being devel-
oped elsewhere.!!

The only British academic institution devoted to the sustained study
of heredity and its eugenic implications was Karl Pearson’s Department
of Applied Statistics at University College London, which was home to
the Galton Laboratory. Pearson dominated statistical theory in Britain,
having invented the standard formula for the correlation coefficient,
as well as the chi-squared test for estimating the goodness of fit be-
tween observation and theoretical prediction. With a bequest from the
Victorian-era anthropologist and statistician Francis Galton for a lab-
oratory dedicated to eugenics, Pearson drew to University College re-
searchers from Scotland, continental Europe, the United States, India,
and Japan. Thoroughly unconvinced that Mendelian genetics could of-
fer meaningful insights into variation and evolution, Pearson and his
colleagues used and developed “biometric” methods: that is, they col-
lected data on continuous traits and applied statistical techniques to
probe their inheritance. Pearson was a committed eugenicist but was
disdainful of what he called Eugenics Society “propaganda.” Styling his
work as “scientific” and “mathematical,” he cofounded and edited the
journal Biometrika, which promoted the study of biological statistics.!?
Later he also founded the Annals of Eugenics, which he initially devoted
“wholly to the scientific treatment of racial problems in man.”!* Most of
the work of Pearson’s department was published in these journals, and
his group dominated the science of human heredity in Britain.™

But by the end of the 1920s, the questions and methods of human
heredity research were shifting. Not only were some professional genet-
icists impatient of the Eugenics Society’s methods, but, to some, Pear-
son’s fierce resistance to Mendelian genetics was beginning to look out-
dated.’s During that decade, both Haldane and Fisher had published
significant work on the mathematics of selection in populations, show-
ing how evolution might be modeled for traits inherited via Mendelian
laws. Nevertheless, it was not yet at all clear how these techniques might
be applied to the genetics of human populations.
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Responding to this state of affairs, the MRC established a new commit-
tee that would advise and direct funding for research on human genetics.
Pressure had been building for some time for a new British institution
devoted to the science of human heredity. For example, Cambridge ge-
neticist Charles Hurst had been lobbying the MRC for a new “Bureau of
Human Genetics.”?” Although circumspect about Hurst’s proposals, MRC
secretary Walter Morley Fletcher and London School of Economics (LSE)
director William Beveridge—social reformer and enthusiastic member of
the Eugenics Society—agreed to convene a meeting of physicians, sociolo-
gists, geneticists, and anthropologists to discuss the proposal.'® Following
the meeting, Hogben and Haldane persuaded Fletcher and Beveridge that
rather than creating a new institute, the MRC would do better to recruit a
group of experts who could advise and direct funding for human genetic
research across the country.’ Beveridge agreed, and the MRC formed its
new Human Genetics Committee. It invited as members Fisher; Haldane;
Hogben; Julia Bell, editor of The Treasury of Human Inheritance; Lionel Pen-
rose, researcher at a mental hospital in Colchester; and Edward Cockayne,
pediatrician at Great Ormond Street Hospital in London.

Their first meeting was held at the MRC offices in February 1932,
where discussion was dominated by blood groups and the problem of
genetic linkage.? Following Bernstein’s sensational paper describing the
genetics of the ABO groups, the German mathematician had recently
published a new article describing a method for determining linkage be-
tween the ABO blood group locus and another human trait, using infor-
mation from just two generations.

Genetic linkage is a measure of the likelihood of the cosegregation
(coinheritance) of two traits. That likelihood of cosegregation offered a
way of estimating the approximate distance between specific genes on a
chromosome: a basic genetic “map.” Chromosome mapping had been a
major objective of genetics since Thomas Hunt Morgan'’s fruit fly lab of
the 1910s—but whereas Drosophila had only four pairs of chromosomes,
humans had twenty-four (or so it was thought at the time; we now know
the number is twenty-three), and so far only three blood group loci were
known (ABO and the less important MN and P), severely limiting their
mapping potential.?! The Human Genetics Committee researchers were
thrilled by Bernstein’s advances, but they knew that many more blood
group loci needed to be found before they would have a reasonable
chance of establishing linkage to disease traits.?? Nevertheless, things
looked promising: Haldane had recently introduced Fisher to the work
of geneticist Charles Todd, who was studying serology in poultry at
the MRC research institute in Hampstead. Todd had identified a large
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number of new blood groups in chickens, and the geneticists took this
as an indication that many more might be discovered in humans, con-
siderably expanding the potential for linkage mapping.*

Fired up by this possibility, all five researchers agreed that blood
group serology offered the most promising avenue for reforming hu-
man heredity and applying it to eugenic problems. They declared that
they would “welcome the fullest possible extension of Todd’s work” and
that every opportunity should be taken to promote “the study of sero-
logical differences among men and animals.”* Writing to Todd after the
meeting, Fisher conveyed the committee’s view that serological work
would “lead to a greater advance, both theoretical and practical, in the
problems of human genetics than that expected from any further work
on biometrical or genealogical lines” (my italics).>> As Hogben put it in a
report after the meeting, the blood groups offered the distinct possibility
of a “chromosome map of the human species.”?°

One strand of this proposed research was an urgent need to collect
blood group data alongside data relating to disease, with the aim of track-
ing their degree of coinheritance. Julia Bell had worked for many years
collecting pedigree data at University College. Both a mathematician
and medical doctor, she was overseeing Karl Pearson’s long-running proj-
ect on human disease and mental disorders for the Treasury of Human
Inheritance, a massive, multivolume compendium of pedigrees.?” Open to
new methods in genetics, Bell began integrating blood group data into
her work, collecting material herself from medical records and textbooks,
families and physicians.?

Bell’s interests in pedigrees overlapped with those of Penrose, who
was enthusiastic about the potential for blood groups to disentangle the
roles of heredity and environment in mental disorders. Penrose had been
licensed in medicine in 1919, and in 1930 he had obtained a post at the
Royal Eastern Counties Institution, a hospital for people suffering from
mental conditions. He believed strongly in the social and political utility
of human genetics, but he was concerned about the biases and assump-
tions of the research methods promoted by Britain’s Eugenics Society.
Penrose was deeply invested in the clinical prognostic value of genetics
and, in developing Bernstein’s methods, he offered a technique for esti-
mating linkage from family genotypes of a single generation. Supported
by the Pinsent-Darwin Trust and the MRC, he embarked on a large-scale
study of the clinical and genetic aspects of mental defect. The Colchester
Survey, which ran from 1931 to 1938, involved 1,280 patients, one of the
largest studies of human inheritance to date.” Penrose outlined a de-
tailed methodological vision of new standards for research on mental
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health disorders in his book Mental Defect (1933).3° Although he did not
incorporate blood groups into the Colchester Survey, Penrose tested the
blood groups of 1,000 patients and remained closely engaged with sero-
logical research for several decades.?!

Hogben incorporated blood group genetics into his program to give
the social sciences a mathematical basis. Newly appointed to the chair
of social biology at the LSE, he believed that the science of human he-
redity was in desperate need of reform. Hogben had been a committed
socialist since school and envisaged a society transformed by widespread
understanding and appreciation of science.?? Appalled by the racial prej-
udice he had witnessed among scientists while working in Cape Town,
he arrived at his position back in London as part of a program set up by
Beveridge to import quantitative methods developed from biology into
the social sciences at LSE.** Hogben was by no means against eugen-
ics per se—he could see many valid reasons to be concerned about the
future evolution of humankind—but he led an attack on what he saw
as the uncritical and biased methods of the Eugenics Society.** Hogben
was already putting the final touches to his Genetic Principles in Medicine
and Social Science (1931) when he discovered Bernstein’s work on blood
groups. Hurriedly revising his proofs, Hogben added an extra chapter
that explained that blood groups were both “an encouragement for the
belief that human genetics may be made an exact science, and . . . an
object lesson to those who are disposed to construct pretentious hy-
potheses on the basis of isolated pedigrees.”** In Hogben's view, building
a new genetic approach to human heredity on a foundation of blood
groups would prevent its use to support racial and class prejudice.

Meanwhile, Haldane and Fisher were helping to establish a strand
of mathematical genetics that dealt with the dynamics of Mendelian
genes in large populations. In 1930, Haldane was holding down three
professional positions, as a lecturer in biochemistry at the University of
Cambridge, as “officer in charge of genetical investigations” at the John
Innes Horticultural Research Station at Merton in South London, and
as Fullerian Professor of Physiology at the Royal Institution, London.3®
A socialist since his student days, Haldane wrote extensively about sci-
ence and its application to politics and everyday life, and by the 1930s,
his articles, lectures, and broadcasts had made him a well-known public
figure. Haldane's significant mathematical contributions included work
on detecting genetic linkage, and an extensive series of papers on artifi-
cial and natural selection published between 1924 and 1934.

Fisher worked at Rothamsted Experimental Station in Harpenden,
north of London, where he was developing new methods for the design
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of experiments on fertilizers and crop yields and for the statistical analy-
sis of large quantities of data. Fisher also had considerable freedom to
pursue a wide range of genetic research projects, directing breeding ex-
periments on mice, snails, and poultry and writing a series of articles
on the mathematics of evolution, culminating in The Genetical Theory
of Natural Selection (1930).>” A committed eugenicist, he wrote exten-
sively on the implications of genetics for the future of society and of hu-
mankind, and he devoted almost half of the Genetical Theory to human
heredity and evolution.*® Haldane’s and Fisher’s “population genetics”
would later underpin the notion that genetics was fundamental to a
synthetic understanding of biology and its evolution, a view powerfully
promoted by Huxley in Evolution: A Modern Synthesis (1942).%° If blood
groups were amenable to the tools of population genetics, then humans
might be brought into this scheme.

The members of the MRC Human Genetics Committee had diverse
political commitments. Fisher was a political conservative, advocating a
kind of eugenics that would promote the interests of elites and certain
sections of Britain’s middle class.*® Haldane, Hogben, and Huxley were
all left leaning and believed that eugenic principles should be utilized
to bring about greater social equality.*! But all the committee members
were united in their desire to reform human heredity. Large quantities
of data, rigorous methods for selecting subjects, and the use of math-
ematics for asking questions about linkage represented a style of human
genetics quite different from that currently advocated by the Eugenics
Society or promoted by Pearson. With knowledge of blood groups in
hand, Hogben, Haldane, Fisher, Penrose, and Bell believed they could
put human heredity on a Mendelian footing.

British Race Science

Newly confident that they could finally turn the study of human ge-
netics into an “exact” science, several members of the Human Genet-
ics Committee also made interventions in the meanings and scope of
race. Haldane had recently become fascinated by the notion that the
geographic distribution of blood groups could offer insights into hu-
man migrationary history. In 1931 Haldane delivered a lecture to Lon-
don’s Royal Institution called “Prehistory in Light of Genetics,” in
which he introduced his British audience to the now abundant overseas
work on the geographical and racial distributions of blood groups. But
rather than focusing on their potential for race classification, Haldane
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explained that a gradient in the frequency of any one blood group al-
lele represented a trace of past human migrationary history. Presenting
an isoline map showing the worldwide distribution of blood group B,
he argued that it suggested strongly that it corresponded to a “migra-
tion outwards from Central Asia in prehistoric times” (figure 2.1).%
Where blood group population data had previously served arguments
about race classification, now it bore traces of humankind’s historical
past.®

In claiming that the geographic distribution of genetic diversity
could reveal human prehistory, Haldane cited Russian geneticist Nikolai
Vavilov, who had recently visited London and presented Soviet research
on genetic geography.** Speaking at the Second International Congress
for the History of Science a few months earlier, Vavilov had argued that
hot spots of plant genetic diversity indicated the centers of origin of
plants, and might correspond to prehistorical human settlements.*> Hal-
dane presented to his Royal Institution audience one of Vavilov’s maps
alongside his blood group map, arguing that they both demonstrated
the concurrent historical migration of people and agriculture. More fun-
damentally, they demonstrated that genetics might become an indis-
pensable tool for understanding human prehistory: “While the work
presented here is far from complete, I think that it has now progressed
so far that no anthropologist who wishes to take a large view of human
origins can possibly neglect it.”4¢

Haldane would later elaborate this to claim that different kinds of
genetic character could resolve history at different temporal scales. Us-
ing geology as a comparative metaphor, he explained that the frequency
distributions of some characters—“such as pigmentation”—yielded in-
formation about the recent past, “just as the recent and Pleistocene de-
posits tell of recent glaciation, volcanism, and so on.” Others, like blood
groups, had not apparently been shaped by evolutionary selection (al-
though on this point Fisher disagreed) and so had the potential to “give
information of a more fundamental character on racial structure, just
as do the Paleozoic rocks on geological structure.”*” The historical scale
that could be resolved from such data depended on whether a character
had been shaped through evolutionary selection or not. Genetics had
the potential to yield multiple layers of human history.

We have already seen that Karl Landsteiner and colleagues were at-
tempting to use blood group data to recover the evolutionary relation-
ships between humans and primates (chapter 1). This was different:
Haldane’s excitement over blood groups was about their potential to il-
luminate human population genetics and recover histories of settlement
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and migration. This was evolutionary biology at a local, incremental
level. Population genetics was about resolving the mechanisms of evolu-
tionary change, rather than resolving deeper species relationships.

Haldane enthusiastically promoted genetics in academic debates about
the meaning and scope of race science. In 1934 he joined the Race and
Culture Committee organized by the Royal Anthropological Institute
and London’s Institute of Sociology to “clarify the term ‘race’” and
to “consider the significance of the racial factor in cultural develop-
ment.”*® The committee sought to determine “how far particular races
and populations are actually linked with particular cultures”—in essence,
did “race” determine “culture”?* The committee consisted of anthro-
pologists, anatomists, archaeologists, and sociologists, with widely di-
vergent interests—ranging from racial determinists George Pitt-Rivers
and Reginald Ruggles Gates to left-wing pacifist Herbert Fleure.*® The
resulting twenty-four-page pamphlet, Race and Culture (1936), gives in-
sights into the disputes over race in Britain and indicates Haldane’s suc-
cess in persuading his colleagues that genetics had something to offer.>!
One of the definitions of “race” given in the pamphlet was distinctly
genetic:

A Race is composed of one or more interbreeding groups of individuals. . . . It is a bio-
logical group or stock possessing in common an undetermined number of associated
genetical characteristics by which it can be distinguished from other groups, and by
which its descendants will be distinguished under conditions of continuous isolation.>2

But when Haldane claimed that race was “genetical” and that blood
groups offered a reasonable way of moving forward in the study of hu-
man diversity, what was it that he was arguing against?

In Britain during the 1930s, “race science” was not a single coherent
field. Race was studied by comparative anatomists, physicians, geogra-
phers, anthropologists, and physicians. In practice, this meant evaluating
and measuring a wide range of human characteristics, of both living peo-
ple (body measurements; head shape; skin, hair, and eye color; customs;
personality; reaction times) and cadavers and human remains (skull
measurements, excavated artifacts). These studies depended on surveys
by teachers and doctors, and on large numbers of artifacts and bones
collected by colonial officials and missionaries overseas, as well as from
graves unearthed around the United Kingdom. In Britain such studies
were deployed in debates about human origins and evolution, human
migrationary history and racial identity, and territory and empire. By the
early twentieth century, prodigious quantities of these kinds of research
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were published in the journals of the Royal Anthropological Institute,
Biometrika and Annals of Eugenics.>

These last two were overseen by Pearson, whose department at Uni-
versity College produced a large quantity of research on race, alongside
his work on heredity. Pearson had inherited his pursuit of “types” from
his patron Francis Galton; he developed techniques for reducing numer-
ous measurements on his extensive collections of skulls to mathematical
indices that he believed could encapsulate the abiding characteristics
of a race, and offer insights into racial history and early migration.** Pear-
son was a positivist and a socialist, and he was radically nationalist, be-
lieving that the state’s interests could be advanced through economic
and military competition with other nations. For Pearson a “civilization”
demanded “the struggle of race with race, and the survival of the physi-
cally and mentally fitter race,” as he declared in a lecture and pamphlet
published as National Life from the Standpoint of Science (1901). For Pear-
son, and many who shared his social-Darwinist beliefs, there was much
to be gained from a detailed understanding of the racial “types” under
the imperial power of the British government.*

The study of racial types was an important strand of research in in-
terwar Britain.*® But beyond typology, there were other ways of studying
race. Specifically, many geographers studied human physical characters
in relation to landscape and applied their studies to debates about town
and country planning, human population migration, and negotiations
over political boundaries in Britain and Europe.’” Their concern with
population dynamics, mixing, and landscape cohered neatly with Hal-
dane’s claims for blood group maps.

The Race and Culture Committee included prolific geographer and an-
thropologist Herbert Fleure, who advocated a style of nationalism that was
closely focused on the lives of the British people. Twenty years younger
than Pearson and committed to a kind of eugenics more closely aligned
with the political left, Fleure did work that was emblematic of British inter-
war geography’s interest in race. While Pearson and his colleagues tended
to study race using skulls, Fleure was an assiduous surveyor of living pop-
ulations.®® Originally trained as a zoologist, he was professor of geogra-
phy and anthropology at the University of Wales at Aberystwyth, and a
prolific author of books and articles on race and “human geography” for
both academic and nonspecialist audiences.>® Between 1909 and 1940,
much of Fleure’s research consisted of detailed surveys of Wales and the
Isle of Man, in which he combined the collection of archaeological data
with extensive detailed anthropometric measurements on living people.®
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Fleure was committed to “human geography,” a strand of research
that investigated the relationships between the physical characteristics
of humans, their culture and traditions, and the landscape.®' Deeply in-
fluenced by fellow geographer and sociologist Patrick Geddes, Fleure
was devoted to the Regional Survey movement, which had aimed to
cultivate in British citizens an interest in, and affinity with, the local
landscape.®? The First World War had given new impetus to that proj-
ect, having wrought, in another geographer’s words, “catastrophic” dis-
turbances to the “equilibrium of civilization and the physical environ-
ment.”® Fleure argued that varied environments around the British Isles
had shaped the physical, social, and spiritual characteristics of different
social groups; it was an approach that in many ways resembled some of
the volkisch principles advocated in Germany during the same period.®*
But he was deeply critical of racial theories used to veil insidious politi-
cal propaganda, even insisting that the term “race types . . . should not
be used without great reserve in scientific discussion.”® Nevertheless,
he believed that the careful study of physical characteristics could yield
important information about the races and movements of the past. He
focused his own work on “fringe” or “remote” populations, which he
considered epistemologically valuable because they were assumed to
have stayed in one place and therefore to have preserved traditions and
types far older and more informative than those in other regions of the
country.®®

Thus, Fleure and other human geographers emphasized the study
of living people, the geographical distributions of their characters, and
the continuous dynamics of populations. To Haldane, blood group fre-
quency data likewise proved that human populations were dynamic and
subject to selection, drift, and other genetic forces. That geography was
one of the principal academic discourses on race goes some way toward
explaining why Haldane could persuade colleagues on the Race and Cul-
ture Committee that genetics was central to race.

“We Europeans”

While Haldane pushed for a genetic race science at the Royal Institu-
tion and Royal Anthropological Institute, Huxley was particularly vo-
cal in bringing this message to audiences beyond the academy. Like
Fleure, Huxley believed that there were great political dangers to exist-
ing “popular thinking” about racial types, and he argued that a scientific
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approach was necessary for reform. Genetics was revealing that animal,
plant, and human populations harbored an astonishing and previously
unseen genetic diversity. Moreover, mathematical population genetics had
apparently shown that natural selection did not eradicate that genetic
variation. Rather, at equilibrium, gene ratios remained stable, genera-
tion after generation—racial purity was not natural, but diversity was.
Huxley and colleagues saw an opportunity to use genetics to speak out
against fascism—to use science to promote social justice.®” Huxley made
these arguments about genetics and race in the popular British book
We Europeans: A Survey of Racial Problems (1935). Coauthored with an-
thropologist Alfred Haddon and sociologist and demographer Alexan-
der Carr-Saunders (and republished as a Penguin paperback in 1939),
We Europeans sought to counter a “vast pseudoscience of ‘racial biol-
ogy’” that served “to justify political ambitions, economic ends, social
grudges and class prejudices.”®® The book explains that the “geographi-
cal distributions of the blood groups” offer a “new approach” to race,
one that disavows the fixity of races and instead shows just how mixed
“we Europeans” really are.® The phrase “we Europeans” was intention-
ally vague, and it tacitly underlined a distinction between the European
nations and their imperial territories.”” But it also sought to convey a
message of unity in the context of intensifying territorial disputes unset-
tling the continent. The uses to which We Europeans put blood groups
were no less political than those described in chapter 1: in its antifas-
cism the book was deeply nationalistic, citing a range of social statis-
tics that compared Britain favorably to Germany. Strikingly, though,
the book’s moral argument was that genetics not only offered a politi-
cally neutral race science but also had lessons about a future democratic
world order, an assertion that (as we shall see later) Huxley and oth-
ers rearticulated with more force on an international platform after the
Second World War.”

In 1936, the year after We Europeans appeared, the British Association
for the Advancement of Science convened a “lively” meeting on the
topic of “genetics and race,” recounted in the Manchester Guardian in an
article entitled “Nazi Conception under Fire.” The session was a fiery
public conversation between Huxley, Fleure, Pearson’s loyal colleague
Geoffrey Morant, and right-wing eugenicist Reginald Ruggles Gates.
Fleure, now fully subscribed to Huxley’s view, enthusiastically declared
that “race types” could now be explained using “the modern science
of genetics.” Fleure claimed that Mendelian theory showed how the
“characters of ancestors” could reappear generations later in their de-
scendants. The term “race,” he believed, had too fixed a meaning to
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capture the phenomenon explained by Mendelian genetics. Huxley
backed him up, declaring, “Race could only be defined genetically, and
if we tried to define it in terms of any culture or nation we could not do
so in any scientific terms.” Fleure went on to disavow the term “race”
entirely. Genetics shows us that the world is too mixed to depend on
such categories, he said; the term was “obstructing anthropological prog-
ress. It prevents us from asking the right questions.””?

So where some interwar serologists and anthropologists in several
countries had mobilized blood groups to serve narratives of nation-
hood and belonging, from the 1930s Huxley and colleagues used them
to disavow fascist commitments to race purity. One conclusion to be
drawn from this is that blood groups were strikingly flexible. In an era
of nationalist-inflected eugenics, they could be deployed for remarkably
divergent political agendas, whether in the pages of Zeitschrift fiir Ras-
senphysiologie or We Europeans. In Britain, it was the emphasis on deep
human history that resonated with anthropologist-geographers like
Fleure, who later became an influential postwar advocate for the use
of blood group genetics to study human diversity. Fleure’s enthusiasm
for blood group genetics particularly highlights how blood groups pow-
erfully appealed to those who wanted a dynamic, politically engaged,
geographical race science that could claim to be unshackled from the
prejudicial excesses of the past.

The Galton Serological Laboratory

The Human Genetics Committee’s ambitions for blood group genetics
were most clearly articulated by a new laboratory that Fisher established
in the mid-1930s.7® In 1934, Daniel O’Brien of the Rockefeller Founda-
tion traveled to London to discuss with the MRC how the foundation
might best support research into human genetics, and especially mental
disease.” He met with several members of the MRC Human Genetics
Committee, including Fisher, who laid out to O’Brien a novel program
of laboratory-based research that would use blood groups to study hu-
man heredity. One year earlier, Pearson had retired from University Col-
lege at the end of a long and immensely productive career. In a decisive
shift of emphasis, the college appointed Haldane as professor of genetics
on a part-time basis, and Fisher as professor of eugenics—making him
also director of the Galton Laboratory and editor of Annals of Eugenics.
From the outset, Fisher found himself up against the college’s limited
financial resources, and he was grateful for the chance to discuss funding
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with O’Brien. He enumerated the ways in which blood group research
could benefit the study of human defects. Identifying blood group mark-
ers that cosegregated with disease loci could potentially help identify
people carrying disease-causing variants. Establishing genetic linkage
between blood groups and human disorders offered the potential to map
genes responsible. Fisher expressed the hope that some gene variants
responsible for “human anomalies” might themselves be detected via
serological tests. Moreover, serological methods might help not only to
elucidate medical disorders but also to detect factors that “exert a posi-
tively beneficial influence on health, intelligence, artistic appreciation,
sensory discrimination, longevity etc.””s

The notion that blood groups would help to identify people carrying
disease genes particularly appealed to the MRC and the Rockefeller Foun-
dation. It cohered perfectly with interests within in the MRC, which had
recently established a Mental Disorders Committee. It also impressed
Rockefeller officials. O’Brien underlined how valuable the work was, as-
suring his directors that the study of “mental defectives” was the “most
obvious follow-up of these serological genetic studies.”’¢ The foundation
was so impressed by these potential applications of Fisher’s proposed
work that they decided to grant him the funding from the medical sci-
ences rather than from the natural sciences program, with the expecta-
tion that Fisher would in some way tether “fundamental genetics” to
medicine.”” The Rockefeller’s enthusiasm signaled a firm belief that the
study of mental traits represented a major practical application for blood
group genetics.

In April 1935, the Rockefeller Foundation approved support for the
new Galton Serological Laboratory—funding that would be adminis-
tered by the MRC.” To run the lab, Fisher appointed George Taylor, a
medically trained serologist who had worked in the pathology depart-
ment at the University of Cambridge for six years.”” A few months later,
Fisher and Taylor hired research assistants Aileen Prior and Elizabeth
Ikin, and the medically qualified Robert Race, who had been working as
an assistant pathologist at the Hospital for Consumption and Diseases
of the Chest in Brompton.® Because this was the first dedicated blood
grouping lab in Britain, Taylor sought advice and resources from well-
established serological laboratories in Europe and the United States. In
1936, he spent several months in the Retsmedicinsk Institut (Forensic
Institute) of Copenhagen University, learning new techniques in their
lavish new laboratories and ordering up-to-date equipment for Fisher.
University College granted Fisher part of the refurbished animal house
for keeping immunized rabbits, which were suitable for making some
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grouping sera. He was also given half of the former department museum
for his blood grouping equipment, which included a refrigerator, centri-
fuge and hot-air oven. The serological work took place alongside Fisher’s
numerous other genetic projects, including a substantial program of re-
search on the mathematics of population genetics, as well as selection
experiments on animals.!

Over the next five years the Galton Serological Laboratory, collabo-
rating with Hogben, Haldane, Bell, and Penrose, developed methods for
investigating blood groups and human disease, and collaborated with
hospitals and general practitioners.®> Alongside the ABO system, new
groups had recently been discovered. Karl Landsteiner and Philip Levine
in New York had defined the P blood group in 1927, and the MN groups
in 1928. The British researchers carried out their own hunt for new se-
rological reactions. Fisher, Penrose, and their colleague John Fraser Rob-
erts carried out blood group surveys on patients in two major mental
hospitals, apparently finding “a very remarkable series of reactions of
blood” among these individuals. This seemed to point to a “genetical
factor” found only among the “mentally deficient,” which was exactly
the kind of thing that the Rockefeller had been hoping for.®* It looked
as though they had identified a serological marker relevant to mental
disease, and Fisher’s results were sufficiently promising for the MRC to
provide money for two new assistants to work on the case.?

Meanwhile, down the road at LSE, Hogben was applying Bernstein'’s
mathematical techniques to a pedigree of Friedreich’s ataxia, a disease
causing progressive damage to the nervous system. He followed the
families of patients from hospitals in London, visiting them at home
and testing their blood groups.®5 At the Galton, Ikin and Prior were col-
laborating with physicians around the country to find evidence of link-
age between blood groups and a range of diseases. Taylor worked with
doctors on hereditary eye conditions, with Penrose on phenylketonuria,
and with hematologist Janet Vaughan of the Hammersmith Hospital on
acholuric jaundice.®¢

Alongside this work on linkage, another strand of the Galton Sero-
logical Laboratory’s research was to adapt mathematical methods of
population genetics to the study of human populations. Collecting data
from colleagues, students, and friends, Taylor and Prior surveyed the
ABO and MN blood groups of just over 400 unrelated people. Although
there had been a few studies of blood groups in Britain to that point,
including one on forty families in Glasgow, this London study was the
most extensive blood group survey ever carried out in Britain. As Taylor
and Prior described in a three-part paper published in Annals of Eugenics,
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their aims were severalfold. One was to explain the techniques deployed
for grouping, especially the titrations used for determining the newly
discovered M and N groups. Another was to generate Mendelian human
data for testing new mathematical techniques for probing inheritance.
Taylor and Prior also used both family and population data to test and
elaborate the techniques described by Bernstein and modified by Fisher,
and they concluded that the blood groups of “England” agreed with “the
accepted genetic theory.”®’

Thus, during its first few years, the Galton Laboratory developed and
institutionalized some of the new standards for human genetics envis-
aged during the early meetings of the Human Genetics Committee. De-
parting radically from Pearson’s biometric program, its approach was
intended to make human heredity Mendelian. Publicly underlining this
shift, Fisher changed the slogan of the Annals of Eugenics from “A Journal
for the Scientific Study of Racial Problems” to “An International Journal
of Human Genetics.” With its emphasis on data abundance and math-
ematical analysis, the Human Genetic Committee would seek to elevate
eugenics from an uncritical reliance on pedigrees. Above all, the Galton
Serological Laboratory would put blood group research in Britain on an
institutional footing that would be sustained for the next twenty years.

From Skulls to Blood

In May 1935, Fisher wrote a frustrated letter to Pearson about the skulls,
skeletons, and skins still taking up space in the museum rooms at the
laboratory, two years after Pearson’s retirement. Fisher pleaded that Pear-
son clear his private collection, to make room for the fridge, centrifuge,
and oven that Fisher had recently purchased for a blood grouping labo-
ratory. He implored Pearson to “make arrangements during this spring
or summer for housing this material elsewhere as it is certain that the
museum will be increasingly needed for other purposes.”®® Blood groups
versus skulls, skins, and skeletons: the dramatic contrast drawn by this
correspondence between long-term combatants Fisher and Pearson
highlights not just to the novelty of blood group genetics but also its
local reformist meanings.

Fisher’s phrasing speaks volumes about his vision for “modern” hu-
man genetics. In direct opposition to Pearson’s research program, but in
keeping with the vision of the MRC’s Human Genetics Committee, the
Galton Serological Laboratory promoted standards for human heredity
research that could now claim to be Mendelian. The local displacement
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of Pearson’s specimens by Fisher’s refrigerators represented a shift from
a science of race based on skulls and skeletons to the study of living peo-
ple, their geographic distribution, and the population genetics of their
blood groups.® While Pearson specifically wrote that he did “not be-
lieve that measurements on living people are of much value,” Fisher be-
moaned that the durability of skulls had meant that they were collected
and stored in absurdly large numbers.”® He argued that, by contrast, liv-
ing material had huge advantages: “the sex is known” and “blood rela-
tionships” are known, “as are nationality, language, religion and social
status.” Most important of all: “The student of living measurements can
choose his material and be sure of getting enough of it.”! Over the next
five years, Fisher would find he could get more than enough. In 1939,
the Galton Serological Laboratory received an appeal for practical work
that Fisher had not anticipated: to become part of the Emergency Blood
Transfusion Service in anticipation of a new war.
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Blood Groups at War

In October 1939, R. A. Fisher and George Taylor published
an appeal in the British Medical Journal (BMJ) to workers in
the newly founded Emergency Blood Transfusion Service
(EBTS). For the past five years the two men had been run-
ning the Rockefeller-funded Galton Serological Laboratory
at University College London, from which they collaborated
with other geneticists to investigate the genetic relationships
between diseases and blood groups. With the outbreak of war,
the lab was coopted by the EBTS to provide antisera (that is,
testing reagents) to the new wartime depot laboratories. As
the Rockefeller Foundation suspended its funding, the MRC
reorganized the lab’s responsibilities, moving it to Cambridge
and renaming it the Galton Serum Unit.! A little dismayed
by this turn of events, Fisher nevertheless saw a remarkable
opportunity to couple his genetic research to the needs of
the EBTS. The BM]J appeal authored by Fisher and Taylor was
entitled “Blood Groups of Great Britain” and entreated blood
depot medical officers to send them the blood group results
of volunteer donors. These records would apparently consti-
tute valuable “genetical and ethnological data,” which “not
only [will] . . . throw light on points that require very large
numbers for their elucidation, but will open up the field, at
present wholly unexplored, of the homogeneity or heteroge-
neity in respect to blood groups of the population of these
islands.”? In other words, EBTS records might yield important
information about the genetics of the British people.

Fisher and Taylor published their appeal only one month
into the war. The lab was by then at the center of a network
of wartime depots. The EBTS already had an extensive in-
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frastructure composed of apparatus (bottles, tubes, needles, sterilizers, re-
frigerators), transportation (crates and vans), institutions (the Post Office,
blood depots, volunteer donor organizations, hospitals, and laboratories
for blood processing and testing), as well as lots and lots of paper. The
last took the form of index cards, lists, letters, enrollment forms, donor
cards, and labels, and it had devoted to it a veritable army of clerical
staff responsible for managing and directing people and blood. In re-
sponse to their appeal, Fisher and Taylor were rapidly inundated with
lists of blood group results and donor enrollment forms, and with those
they launched two research programs that they pursued throughout the
war. Blood transfusion and human genetics had become institutionally
linked for the first time, a coupling that would endure for two decades.
The last chapter described how Fisher and his colleagues on the Hu-
man Genetics Committee developed theoretical and ideological commit-
ments to blood group genetics. This chapter is about how these were put
into practice at a time of war. This is, in part, a story about how research
is shaped by infrastructures: that is, the apparatus, institutions, materi-
als and social practices that provide the resources for doing science. The
infrastructures that condition science can be hard to see.® British wartime
blood group genetics is unusual because the infrastructural change was so
decisive. In just a couple of years, transfusion shifted from a set of small-
scale donor systems with few formal institutional connections between
them, to a nationwide wartime service underpinned by the routines and
procedures for the mass storage and management of blood.* In part a re-
sponse to the alienating nature of these new technologies, donor recruit-
ment propaganda figured blood donation as a humanist contribution to
the war effort.’ The 1939 national remodeling of transfusion put in place
not only new technologies for moving blood and paper but also novel
centers of expertise. As the Galton Serum Unit became one such center, its
workers turned EBTS institutions, materials, and cultures of exchange into
unparalleled resources for studying blood groups. Recruitment programs,
cooperative depot directors, clerks, a reliable paper-based administration,
and a postal service were transformed into resources for human genetics.
This is also a story about what can be done with paper. The EBTS in-
frastructure was held together by a system of donor registry that chimed
with the era of paper-based citizenship ushered in by the 1939 National
Registration Act. Like ration books and identity cards, color-coded do-
nor cards became another way of managing and monitoring individu-
als.® Clerks used letters to summon donors to specific places at particular
times to give blood. Index cards noting blood group and general state
of health defined the value of each donor (figure 3.1). Labels on bottles
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3.1 Aphotograph of “the office at work”: the North West London Blood Supply Depot, housed in
the Slough Social Centre, taken between 1940 and 1943. Janet Vaughan (in glasses) presides
over female clerks sorting registrations and calling up donors. To the left is a large map on
which the hospitals supplied by the depot are marked. The Slough depot was responsible
for the blood supply of the northwest quarter of London, which included Basingstoke,
Buckingham, and Aylesbury. Vaughan recalled that an essential part of her job was to visit all
of those hospitals, check that they had the right supplies of blood and apparatus, and bring
them news of the latest developments in transfusion techniques. Made as part of a series of
publicity photos for the Emergency Blood Transfusion Service, the photo underlines the broad
geographical reach of this community service and the atmosphere of busy concentration
created by its workers.

Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.

directed blood to the correct bodies. Letters between Galton Serum Unit
researchers and depot directors determined the kinds and quantities of
data that would reach Cambridge. Antisera defined the wartime relation-
ship between unit researchers and transfusion officers, and paper medi-
ated those relations.

Wartime Transfusion Infrastructure

Technologies of blood preservation remodeled transfusion in Britain
from a series of local donor panels and collection sites into a large-scale,
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modern, nationwide service. As historian Nicholas Whitfield has ana-
lyzed in rich detail, this was also a shift from one-to-one giving to the
large-scale collection and cold storage banking of blood.” Plans for the
wartime service began shortly after the crises of August and Septem-
ber 1938, when German troops invaded Czechoslovakia. In November
that year, prominent London hematologist and socialist activist Janet
Vaughan convened an informal “subcommittee” of medical practition-
ers in her Bloomsbury flat to discuss advances in blood transfusion, es-
pecially those being developed in Spain and the Soviet Union.

Vaughan was an established expert on the diseases of the blood, which
were only gradually becoming consolidated into the medical discipline
of hematology. She was author of the standard text The Anaemias (1934)
and was in charge of blood medicine and transfusion at the Hammer-
smith Hospital.® Immersed in a progressive left-wing community, with
links to the Bloomsbury Group, Vaughan was director of the Holborn
and West Central London branch of the Spanish Medical Aid Commit-
tee, which organized the provision of medical supplies to Republicans
fighting in the Spanish Civil War. In her memoir, she recalled how the
“committee met night after night in a small attic room up many dark
stairs . . . trying in vain to keep track of all the many conflicting left wing
organizations in Spain.” For Vaughan, supporting the Spanish Civil War
became “the great opportunity to stand against fascism. . . . I walked
in poster processions through London streets; I spoke on soap boxes
at street corners and in huge public meetings in town halls.” It also
brought to her fascinated attention the critical importance of technolo-
gies for blood storage.°

The Spanish Republicans were now able to store blood for more than
two weeks using glass bottles with added anticoagulant, keeping it mo-
bile and a few degrees above freezing using refrigerated vans.! In 1938, de-
termined to test some of these techniques, Vaughan and her colleagues
had made large numbers of transfusion sets and begun extracting blood
from donors. At the time of the Munich Crisis in September 1938—
when many in Britain first became convinced that the country would go
to war—she and her colleagues at the Postgraduate Medical School had
been told to prepare for up to 57,000 casualties in London. On that oc-
casion, though, she used all the collected blood for preservation experi-
ments.”? In Vaughan’s own recollections, a friend quipped, “The only
blood lost at Munich was what Janet collected at Hammersmith.”'3

During the spring of 1939, Vaughan continued to convene meetings in
Central London at her own house in the “heart of pacifist Bloomsbury.”'*
Although the “subcommittee” still had no official status, participants
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now included doctors from the major London hospitals and MRC repre-
sentatives. They debated how many blood depots London would need,
where they should be located, to what regions and hospitals they would
provide blood. Structurally, they envisaged the service to be integrated
with a planned set of nationwide wartime medical services. The Minis-
try of Health and the Department of Health for Scotland were develop-
ing plans for an Emergency Medical Service, which would organize and
administer the activities of hospitals.’® Alongside this, the MRC was to
run the Emergency Public Health Laboratory Service—that is, a network
of laboratories equipped to identify and monitor epidemics.’® Between
them, the Emergency Medical Service and Emergency Public Health Lab-
oratory Service bound into a national system hospitals and laboratories
that had previously been under local management.

The MRC was also to administer the proposed “Emergency” Blood
Transfusion Service, as it was now being called to cohere with these other
nationwide organizations.'” Like them, the EBTS was built in part on
existing transfusion institutions—donor panels and small-scale trans-
fusion centers. Vaughan’s committee decided that the wartime service
should comprise a network of “empaneling centers” for registering and
testing donors; a transfusion “panel” was simply a list of volunteer do-
nors recorded on index cards. Mobile and static bleeding stations would
extract blood from donors of the right group. Central depots would re-
frigerate the blood in glass bottles and distribute it to hospitals in refrig-
erated vans.

The question of where best to position the principal stores of blood was
not an easy one to answer. The organizers anticipated that the transpor-
tation systems in London might be thoroughly disrupted during emer-
gency situations, with the potential to seriously hamper the movement
of blood, donors, and patients. Judgments about where depots should
be located sought to balance distance with road communication; for the
London area this took into consideration how the movement of blood
might be impeded by lack of transport across the river Thames.'® Even-
tually the subcommittee decided that London would be served by four
depots outside Central London—in Luton, Slough, Sutton, and Maid-
stone. The Army Blood Transfusion Service, which was to be responsible
for transfusion overseas, would be based in a former hospital maternity
ward in Bristol, within reach of the southwest coast. Each depot was to
be equipped with autoclaves, stills, hot-air ovens, a generating plant (in
case of electricity failure), a cold room, mobile refrigerators, couches,
dressing trolleys, sterilizers for instruments and dressings, and needle
sharpeners. In a striking confluence of technologies for dairy and blood
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3.2 Photograph of Mr. Hennington sharpening needles at the North West London Blood
Supply Depot in Slough, taken between 1940 and 1943. The young man, with a neat
haircut, casual jacket, and tie, sits next to a large window and uses a sharpening stone
on a lathe. Puncturing a donor’s skin to extract blood required sharp needles, which the
depot then sterilized and reused. The photograph was one of a series of publicity photos
for the Emergency Blood Transfusion Service—a series that also included images of
bottle washing and sterilizing equipment—and helped to convey the message that the
material infrastructure of transfusion relied on a wide variety of paid and volunteer labor.
21 x 16 cm.

Reproduced with the kind permission of the Bodleian Libraries, University of Oxford.

products, the subcommittee decided that blood would be kept in the
“ordinary pint milk bottle” (by United Dairies) and transported in a fleet
of Walls refrigerated ice cream vans."

Each depot was to be directed by a medically trained officer work-
ing with a handful of other medics, nurses, and volunteers to bleed do-
nors, give transfusions, clean and sterilize equipment, sharpen needles,
assemble transfusion Kkits, and work in depot laboratories (figure 3.2).
Female assistants were to be hired as clerks or trained in blood group-
ing; unskilled volunteers were to help with administrative work and
drive vans and ambulances. Vaughan recalled, presumably to illustrate
the commitment of her volunteers, that one of her drivers was a titled
seventy-year-old woman who “always wore several strings of pearls and
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a toque [small hat] rather like Queen Mary.”?* The committee also re-
solved that during quiet periods, the depots would carry out research;
thus, many depots also employed two or three research assistants.?! This
was coordinated centrally by an MRC committee, soon known as the
Blood Transfusion Research Committee, which kept the depots and the
armed forces abreast of new research. This included studies on the storage
of blood, on grouping techniques, and on the transfusion of plasma—
that is, the liquid part of blood, which could be freeze-dried and shipped
overseas to aid the fighting forces.*?

Vaughan’s subcommittee agreed that the EBTS would only collect
therapeutic blood from donors classified as group O, making it (at least
theoretically) unnecessary to group recipients under emergency condi-
tions. It estimated that each depot would need to test 20,000 people to
obtain 8,000 or 9,000 of these “universal” group O donors. This meant
recruiting and training a lot of people in the techniques of blood group-
ing. This was where the Galton Serological Laboratory, still at its original
location in London, first became involved in the plans.

“Very Large Numbers”

During the planning stages of the EBTS, Vaughan asked George Taylor,
head of the Galton Serological Laboratory, whether he would take charge
of making antisera and training blood groupers for the service. Vaughan’s
link to Taylor and Fisher was of many years standing. The British he-
matologist community was small, and hematology a young field. A few
years earlier, Vaughan had collaborated with Taylor in a research project
on linkage between blood groups and jaundice. Vaughan believed Tay-
lor to be one of Britain’s most experienced serologists, and he became
Vaughan’s main authority on the technical aspects of blood grouping.
For his part, Taylor was deeply committed to participation in wartime
blood transfusion; he had already volunteered his expertise to those
performing transfusions at the nearby University College Hospital, and
he attended every EBTS planning meeting.?® Vaughan assigned Taylor
particular responsibility for training “girls” in the practices of group-
ing blood. Serological work was routine and repetitive, but it was also
skilled and required dedicated focus, all qualities considered well suited
to women. Taylor was a serious-minded character, giving Vaughan all
the more delight in her reminiscences that she could “always remem-
ber [him] . . . the English authority on blood groups, saying with great
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solemnity: ‘you must also enroll girls to determine these blood groups
and this should be done at once; it is not easy to procure young girls!’”>*

The prospect of devastating aerial bombardment in London meant
that rapid donor recruitment was crucial. This took the shape of a vig-
orous publicity campaign to frame the act of donation as a contribu-
tion to the war effort. Recruitment looked significantly different than
it had just a few years earlier.® In the 1920s and 30s, the London Red
Cross Blood Transfusion Service had restricted its selection of donors
to people it deemed to have a high moral character. Blood was then
transfused directly from donor to patient, so donation and transfusion
was an intimate transaction. Now, demand for blood was far higher, but
disembodied blood could be kept for longer and travel longer distances.
Blood depots, which stored hundreds of bottles of donated blood, re-
laxed demands on donors to be in particular places at particular times.
Whereas the London Red Cross Blood Transfusion Service had restricted
its selection of donors to people with specific morals and temperaments,
the EBTS opened the door to a far larger constituency, selecting only
on age, general health, and blood group.?® Vaughan’s subcommittee ini-
tially gave depots responsibility to recruit and manage donors, but the
MRC soon began coordinating appeals for blood, in newspapers, on the
radio, in cinemas, in pamphlets, and at local institutes, as well as in
medical journals (figure 3.3). On July 3, 1939, London’s “empaneling
stations” opened. Volunteers were asked to register and have a small
quantity of blood taken for blood group testing—“a mere prick of the
finger is all that is necessary”—and were assured that they would only be
called upon to give blood in the event of an emergency.” The campaign
was phenomenally successful; barely a month after recruitment began,
the Times announced that the service had registered its first 100,000
donors.?

Blood was needed not just for transfusion but also to prepare reagents
for testing. Stable sources of such substances depended on reliable hu-
man donors. Serum, the fluid component of blood, contains antibodies
and other proteins; antiserum was blood serum that contained known
specific antibodies that could be used for grouping. So while the EBTS
used group O blood for transfusion, it needed A and B blood for mak-
ing antisera—preferably high-titer group A and B blood, that is, blood
with high serum concentrations of the respective antibodies. When re-
cruitment had begun in mid-1939, the MRC had sought to address the
problem of recovering sufficient quantities of high-titer A and B sera.
Taylor himself had suggested that the Galton Serological Laboratory
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At a general hospital in the Middle E’
| the Sister jokes with a wounded solc
| while he receives a blood transfusion.

YOUR BLOOD CAN GO ON ACTIVE SERVICE

Wherever there are casualties, blood is
wanted. Out of a thousand casualties,
blood transfusion, and blood transfusion
alone, can save the lives of something like
one hundred.

Blood has been on Active Service at .

Dunkirk, in the Battle of Britain, at home
in the Blitz.

by parachute to save lives in Malta, It has

Dried blood has been dropped |

| from the red cells in the blood and to dry it
¢ 5o that it will travel without harm and keep
| indefinitely under Service conditions. It is
| stored at advance stations even in the front line
| itself, on acrodromes and in ships of the Royal
| Navy and Merchant Navy. ‘Here at home,

| may need the blood of ten or even more donors.

voulBLOOD & veret 0 e e

lives. Since the beginning of the war scientists
have learned how to separate the fluid plasma

reserves are ready for immediate use in military
and civilian_hospitals, -for air raid casualties,

With the R.A.F. in Fuka : @ wounded
airman receives a blood transfusion in
an ambulance on the acrodrome.

for mothers in child-birth, and for other civilian
nceds. Much blood is needed ; for one casualty

If you are healthy and between the ages of .
18 and 65 you can easily spare some blood—for

| everyone has a big reserve needed only in emer-
| gency. To give your blood won't take long.

saved lives in ships at sea, lives of men of
the Royal Navy and the Merchant Navy in |

Russian, Atlantic and African convoys. It
has been flown over the Himalayas to China.
Wherever there has been fighting—in North
Africa, in Egypt, in Libya, in Tunisia—
blood has saved lives.

K Remember Godfrey Talbot's broadcast from the Western Desert ?

“Dve just come out of a dressing station. . .
They're working quietly and efficiently there
- You might be visiting . . . Bart’s or
St. Thomas's in London. .. . Yet here they
are working, cramped and with great need for
speed amidst the shelling and bombs. . . .
There’s been a raid just now. . . . There’s still
a lot of banging. . . . The doctors are doing
wonderful work in these places. . . . In one
tiny underground cave in the sandy rock there
were four men having blood transfusions.

N I’ just one of the many places where this is
being done at various parts of the desert front.
1t's no exdggeration to say that blood transfusion

on a big scale is one of the biggest and finest

1 medical_developments in_this

#2=. thoroughly well organised business, and it

e M.O, orders a saving very many lives on the batdeheld itselt.

e s

With the Eighth Army :

the strength 1o stand an immediate operation. would have been lost from loss of blood.”

blood transfusion to give this wounded soldier as well as back at base hospitals—lives which

Tt won’t hurt—a painless prick in the vein in
the crook of your elbow. A few minutes, and
enough blood will have been taken. A cup
of tea, twenty minutes rest—and you are back
at work again. You will quickly make up the
blood you have given, and in three months you
can easily give your blood again.

ENROL AS A DONOR NOW

Fill i the form below and post it now.

MINISTRY OF HEALTH: Emergency Blood Transfusion Service
. ENROLMENT FORM
NAME IN FULL

(Block Capitals. ~ Please state Mr., Mrs., or Miss)
HOME ADDRE!

Telephone N

Vs imes weudd e Yo bt 10
attend for a blood donation ?

Could you attend during working.
Hours if necessary ?

If so, Business Address

Clock Number or Department

1 wish o enrol as a Blood Do

Date.....

33

“Your blood can go on active service”: A double-page spread of a four-page leaflet

entreating potential donors to enroll in the service. The front page (not shown) reads
“YOUR BLOOD can save the life of someone, somewhere,” and depicts two soldiers
attending to a wounded colleague, helping him to a cigarette. The inside pages, designed
with black, blue, and red type, narrate the active life of donated blood in the war effort:
“Blood has been on Active Service at Dunkirk, in the Battle of Britain, at home in the Blitz.
Dried blood has been dropped by parachute to save lives in Malta. It has saved lives in
ships at sea, lives of men of the Royal Navy and the Merchant Navy in Russian, Atlantic
and African convoys. It has been flown over the Himalayas to China. Wherever there has
been fighting—in North Africa, Egypt, in Libya, in Tunisia—blood has saved lives.” The
third page of the leaflet comprises an enrollment form that volunteers could fill out, fold,
and mail. Emergency Blood Transfusion Service, ca. 1943. 26 x 21 cm.

Wellcome Collection, London, GC/107/1. Reproduced under Crown Copyright/Open

Government License.

could produce and distribute the reagents.?? The MRC also considered
an offer by the London Red Cross Blood Transfusion Service to col-
lect blood that would be turned into antisera by the pharmaceutical
behemoth Burroughs Wellcome & Company, but the MRC decided to
keep its serum requirements independent of commercial interests.*
Instead it supported Taylor in building up the necessary supplies of
boxes, ampuls, and equipment for filling them with sterile antiserum.?!

68

Al

use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

BLOOD GROUPS AT WAR

Taylor was by now carrying out antiserum provision and blood group-
ing training for the EBTS and so was carving out a central role for the
Galton Serological Laboratory in wartime transfusion. The MRC pro-
posed that if hostilities began, the lab would move to Cambridge and
would be staffed by Taylor, Robert Race, and fellow research assistants
Aileen Prior and Elizabeth Ikin, along with two laboratory “attendants,”
Douglas Keetch and George Tipper. They were to be housed in the Cam-
bridge Department of Pathology, which would also become a central
node for the regional Emergency Public Health Laboratory Service.*?
MRC physiologist Alan Drury had already worked for some years as a
full-time researcher in the Department of Pathology. Through Drury,
the MRC established the department as central to its wartime work, giv-
ing space not only to the Serum Unit but also to part of the Emergency
Public Health Laboratory Service (including a Streptococcus laboratory)
and to the MRC’s Serum Drying Unit for processing freeze-dried plasma.

In its new incarnation, the central responsibility of the Galton Serum
Unit was to make large quantities of antiserum, so the lab needed a reli-
able source of group A and B blood. Arthur Landsborough Thomson of
the MRC had initially wondered whether mental health patients would
be a good source, thinking perhaps of the extensive blood group tests
that Penrose had already carried out at the Royal Eastern Counties Insti-
tution. Writing to Laurence Brock of the Board of Control for Lunacy and
Mental Deficiency (part of the Ministry of Health), Thomson explained
how difficult it was “to find people who will be stationary in a time of
emergency.”* Brock vetoed that plan because they decided that patients
could not give proper consent (“It would clearly not be an easy matter
to explain to most mental patients what is wanted of them and why”).3*
Other proposed sources of human serum included MRC employees them-
selves, and Taylor received a considerable quantity of blood from people
working at the National Institute of Medical Research in North London.*
In the end, the choice of Cambridge as the lab’s new home was in part
owing to its proximity to students (as Taylor described them, “healthy
young adults willing to be bled”).*¢ As demand later outstripped available
student donors, the Galton Serum Unit sought additional stable sources
of blood. Taylor persuaded the Royal Air Force to allow him to determine
the blood groups of men undergoing flying training at the southwest
seaside town of Torquay in Devon. After a difficult time negotiating with
senior officials of the Air Force, Taylor found this cohort of young men
to be a “splendid source of grouping serum.”*” Finally making official this
commitment to donation, the Air Force agreed to stamp the men'’s blood
groups on the reverse sides of their identity disks.**
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Grouping sera were stored frozen, and Taylor advised the laboratory
recipients of the antisera that the ice drawers of domestic refrigerators
perfectly served the purpose. Taylor’s own stores of what he described as
“high-grade grouping serum” were backed up by a reserve supply kept
at —10°C at the Worcester and Midlands Ice Company in Gloucester, to
mitigate against catastrophic loss.** Over the next few years, individual
depots gradually became self-sufficient in antisera (using A and B donors
from their own panel lists), but not before the manufacture of grouping
reagents had put Taylor’s laboratory firmly at the center of the new na-
tionwide health service.

As the war went on, the lab’s responsibilities would extend beyond the
supply of antisera to giving opinions on puzzling samples of blood and
distributing expertise on “blood-grouping problems,” as well as author-
ship of technical publications on blood grouping.*’ Taylor later explained
that the lab’s practical responsibilities made it possible to establish chan-
nels through which other kinds of expertise could be circulated around
the country: “As a result of supplying serum, examining and giving opin-
ions on troublesome samples of blood, and being consulted about blood
grouping problems in general, we are in touch with very large numbers
of civilian and service workers interested in blood transfusion.”*! These
“very large numbers” would become precious to Fisher. The lab’s wartime
setting, and its routine responsibilities for making, testing, and distribut-
ing antisera, resulted in a new resource for the study of human genetics.

“Actual Laboratory Work”

Three days before war was declared, Janet Vaughan was at the North West
London Blood Supply Depot in Slough, on the premises of a local social
club, when she received “a laconic telegraph from the Medical Research
Council to ‘Start Bleeding.’”? The managers of local factories were asked
if they could release their employees for bloodletting, while “loud-
speaker vans were sent out into the streets asking donors to repost at the
depot.”** Vaughan recalled that factory directors “immediately arranged
to drive their employees to and from the blood depot while whole fami-
lies came together from country villages on their bicycles.”** As for the
transfusion workers themselves, Vaughan remembered the scene with
characteristic attention to the theater of the situation:

The medical personnel drove the Walls Ice Cream vans with their refrigerators down
from the Mount Royal Depot and our improvised organization moved into action. That
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Sunday morning we stood in the Social Centre bar in our white coats with the locals,
to hear Chamberlain state we were at war, and then we went back to our bleeding.*

At almost the same moment, on August 29, 1939, Fisher’s staff at the
Galton Serological Laboratory in London were ordered to pack up and
drive to their new institutional home at the Department of Pathology in
Cambridge. As the renamed Galton Serum Unit busily took on its new
responsibilities, Fisher himself remained in his job at University College,
although the college soon evacuated its premises in Central London.
Furious at his employers for forbidding researchers access to the labora-
tories (as he complained in a letter to the Times), Fisher negotiated the
temporary use of rooms at the Rothamsted Experimental Station, north
of London and about forty-five miles from Cambridge, where he had
worked before his professorial appointment (figure 3.4).* Fisher moved
to Rothamsted, taking with him many of his experiments, two mem-
bers of the staff, and his Millionaire calculator. This was the first com-
mercially successful machine that could perform direct multiplication;
it was later described by Fisher’s daughter Joan Fisher Box as making
a “noise like an old-fashioned threshing machine.”*” Other University
College colleagues to move there included geneticist J. B. S. Haldane
(now Weldon Professor of Biometry) and zoologist Helen Spurway, who
were both carrying out statistical work for the Royal Air Force, the Army,
and the Ministry of Aircraft Production.*®

Conditions in the plant pathology building at Rothamsted were
crowded, and Fisher shared his office with his secretary, Barbara Simp-
son, and other Galton staff. Simpson and genetical assistant Sarah North
became responsible for much of the work of sorting blood group re-
cords.* No longer tied to his serological laboratory, Fisher remained in
close contact with Taylor and others at the Galton Serum Unit by mail.
In regular reports to the Rockefeller Foundation, Fisher insisted that his
“old group” was “working together as an unbroken unit.”*°

Just days before war broke out, Fisher had presented data from 58,000
donors at the International Congress of Human Genetics in Edinburgh.
But he wanted more. The blood group records of the wartime transfusion
services offered a stunning opportunity for collecting abundant num-
bers of blood groups. As well as his appeal in the BMJ, Fisher wrote di-
rectly to the depots to ask for their grouping totals. Although he was no
longer officially part of the Galton Serum Unit, Fisher framed his re-
quests for data as though they represented an exchange for the anti-
sera that the unit was supplying. He carefully reminded depot workers
of the “large quantities of testing fluids” (i.e., antisera) being supplied by
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3.4 Map of the south of Britain, depicting the approximate locations of the major wartime
institutions in this chapter: Galton Serum Unit in Cambridge (60 miles north of central
London), the Rothamsted Experimental Station (30 miles northwest of London), and the
North West London Blood Supply Depot in Slough (20 miles west of London). The proximity
of these institutions facilitated collaboration between Janet Vaughan, R. A. Fisher and Barbara
Simpson, and George Taylor and his colleagues; while their distance from one another made
necessary the exchange of paper correspondence on which this story is based.

Map by the author.

Taylor, before asking whether they might be willing to send “grouping
totals” to Rothamsted.’! Fisher was negotiating a system of exchange:
by mobilizing his connection to the unit he turned the essential and
practical provision of antisera into a resource for garnering materials for
research.

Just like Vaughan's clerks, Fisher’s workers were dependent on vast
quantities of paper. At the depots, secretaries and administrative assistants
managed hundreds of thousands of donor records. Each record held an
array of information about a volunteer: name, address, telephone num-
ber, general state of health, past serious illnesses, and whether under na-
tional service obligations. Once a donor’s blood had been selected for
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transfusion, clerks marked the donor’s enrollment card with the date on
which the blood had been taken, the result of the Kahn test for syphilis,
and, in relevant cases, the concentrations of A and B antibodies.>? The
donors themselves received a corresponding card containing some of
that information. Testifying to the importance of blood groups to the
identity of the blood, each bottle carried a label that was color-coded
according to the donor’s group. This label was stamped with an index
number that matched the filed index card of the donor; the bottle also
had a tie-on label carrying the same number. After a bottle of blood had
been transfused into a patient, the tie-on label was removed from the
bottle and returned to the depot along with information on how the
patient had responded. Reflecting on the growing transfusion service
in a report to the Ministry of Information in 1940, Vaughan noted how
these paper technologies allowed blood to be tracked between donor
and recipient:

Each bottle carries a coloured label appropriate to the blood group for the contained
blood[,] stamped with an index number similar to [the] filed index card of the donor,
and also a tie-on label carrying the same number. The latter label after a transfusion
is given, is removed [from] the bottle and returned to the depot stating whether the
blood was in a satisfactory state when received and whether the result of the transfu-
sion was good. In this way, each depot is able to keep a complete record of the num-
ber and success of the transfusions given. In the event of any difficulty occurring it is
possible by means of the number on both bottle label and donor’s card to check up
any possible fault in technique which might account for the difficulty.>*

Paper technologies for marking and tracing blood meant that each de-
pot was able to keep a complete record of the transfusions. Labels main-
tained a chain of reference between donor, blood, bottle, and patients.
They allowed depot workers to investigate donors whose blood had ad-
verse effects on patients. An article in the BMJ reported the day-to-day
activities of Vaughan'’s Slough depot: within three months of beginning
recruitment, they had 15,000 potential donors on their books. The ar-
ticle exclaimed admiringly: “The mere card-indexing of such a number
would be regarded as a very serious business indeed for the average city
office, but in this depot they seem to take it in their stride.”*® Adminis-
trative paperwork was essential to the smooth functioning of the depots.

It was also highly desirable to the scientists at Rothamsted and Cam-
bridge. Even by the time Fisher’s and Taylor’s BMJ letter had appeared,
32,000 forms had arrived for processing.’® The letter had asked transfu-
sion workers to send results in the form of totals: frequencies of A, B,
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O, and AB, summed separately for the two sexes. Many correspondents
obliged, although some just sent the original forms and left it for the
Rothamsted workers to do the counting.’” Simpson, Fisher’s secretary,
did much of the practical paperwork of duplicating the forms, arranging
their “transmission by rail, car, etc.,” sorting index cards, calculating
grouping totals, and ensuring “avoidance of confusion between differ-
ent batches—some perhaps from different centres.”*®

In a report to the Rockefeller Foundation, Fisher pointed to the ser-
endipitous institutional alignment of genetic research and the Galton
Serum Unit’s war work. He explained that the EBTS had brought into his
orbit centers “where quite unprecedented numbers of the British popu-
lation are being grouped for transfusion purposes.” He emphasized how
hard he and his colleagues had worked to gain access to this network,
being “at pains to maintain these contacts.” Fisher marveled that the
transfusion enrollment forms yielded not just blood group data but also
characteristics such as “sex, age and surname.” He remarked that these
paper resources also engaged him and Simpson in administrative labor,
including the maintenance of correspondence relationships, the recep-
tion and dispatch of parcels, and careful attention to detail to prevent
errors.>’

As well as capturing blood group results and ancillary information,
Fisher and Simpson did further work to make the blood group records
yield genetic data, transposing the totals into allele frequencies. Owing
to the dominance of certain alleles, it was impossible to tell without
family data whether an individual of phenotype A, for example, had
the genotype AA (meaning both the relevant chromosomes carried the
gene for group A) or AO (meaning the individual had one gene for group
A and one for group O). But at the population level a new kind of data
could emerge. A principle of population genetics—the Hardy-Weinberg
equilibrium—stated that in a large population, the allele frequencies of
a Mendelian gene (for example, the alleles A, B, and O) could be pre-
dicted from phenotype frequencies.®® Using population totals, Fisher
and Simpson could use the Hardy-Weinberg principle to estimate the
underlying allele frequencies. In other words, genetic data was made by
sorting, counting, and organizing cards and mathematically transpos-
ing population results. Writing to the MRC, Fisher referred to Simpson's
“sorting, counting and compiling” as “actual laboratory work.”®! Point-
ing to a more general feature of human genetics during that period, Hal-
dane echoed Fisher’s allusion to paperwork as laboratory work in 1941
when he remarked that “statistical methods” had “replace[d] the various
technical devices, such as milk bottles and etherizers, which are familiar
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to the Drosophila worker.”¢> Human genetics was about practices using
paper.

This was not the first time that Fisher and his colleagues had car-
ried out blood group surveys. In the mid-1930s the Galton Serological
Laboratory had grouped over 3,500 families and unrelated individu-
als in London with the express intention of testing the application of
new mathematical population genetic techniques to human subjects.®
But the sample size of this earlier survey was rapidly dwarfed by those
achieved when the laboratory started grouping blood transfusion vol-
unteers. After the first EBTS donor drive, Fisher and the unit had pro-
duced data from 58,000 people, and by February 1940, from more than
100,000.%* Having officially recruited Air Force men to provide blood
for grouping, George Taylor and Robert Race continued to make the
complex journey from Cambridge to Torquay every two weeks—a “long
drag across country in trains sometimes unheated, delayed or crawling
through air raids”—which by December 1940 yielded 10,000 Air Force
forms typed by the Galton Serum Unit itself.®

It was not just raw numbers that were important to Fisher; he was
interested in where in Britain the records were from. Although regional
EBTS depots were not officially established until July 1940, provincial
transfusion services were functioning well before this, and during these
early days Fisher received results from Scotland, Wales, and the north
of England. With blood group records flooding in from all around the
country, Fisher began to see the regional results as “ethnographical”
data.®® He signaled his new interest in allele frequency distributions
when in November 1939 he asked the University College library to sub-
scribe to the Zeitschrift fiir Rassenphysiologie (Journal for Race Physiology),
which was published by the Deutsche Gesellschaft fiir Blutgruppenfor-
schung (German Society for Blood Group Research).®” Characterized by
a volkisch ideology, the Zeitschrift was one of the principal international
journals for comparative work on blood group frequencies and race,
with over half its articles by international contributors.®®

Thus the mobility of the donor records and the institutional structure
of the wartime transfusion services shaped the parameters and meth-
ods of Fisher’s research. A mere three months into the war, he authored
with Vaughan his first “ethnographical” paper, “Surnames and Blood
Groups.” Using the records from Slough—an industrial town to the west
of London—Vaughan and Fisher reported that people with distinctively
Welsh surnames (“Davis, Edwards, Harris, Jones, Lewis, Morgan, Phillips
and Roberts”) had significantly different blood group frequencies from
the rest of the area’s cohort. The authors suggested that this difference
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could be explained by an influx of workers associated with recent in-
dustrial development.® Vaughan herself spoke of Slough’s quality as a
“/frontier town’ in the American sense of the word.” Reflecting on her
work with Fisher, she noted that the city “had grown up after the first
world war, round a vast new trading estate, full of migrant workers.””°
This recent migration could apparently be traced in the blood of donors.

In the early 1930s, Haldane had been enthusiastic about the use of
blood group data to recover historical migration. Fisher and Taylor now
made a first systematic attempt to correlate the geographical distribu-
tion of blood group frequencies across Britain with narratives about Brit-
ish history. They presented a much-expanded study to the Pathology
Society in Cambridge in February 1940. Shortly afterward, they pub-
lished the research in Nature, under the title “Scandinavian Influence in
Scottish Ethnology.” The researchers reported a continuous gradient in
the A:O blood group ratio from northern to southern Britain. Much as
in the large body of racial blood grouping work that had accumulated
in the 1920s and ‘30s, the authors reached for narratives of racial his-
tory and stories of invasion and mixing, which were even more relevant
now that Britain was at war. Taylor and Fisher compared their observed
frequencies to those found in other European populations and evoked
an account of British history that put special emphasis on the Viking
conquest and settlement in Shetland, Orkney, and the Scottish main-
land. Against the expectation that people from the north of England
and Scotland would have “a greater infiltration of Scandinavian blood,”
the authors claimed to be taken aback when they found that frequen-
cies in Northern Europe more closely resembled the ratios in the south
of England, and that “no Continental population . . . comes near to
the Scottish ratio.””! Iceland was the only European country with re-
sults like those from Scotland. The scientists’ explanation was that the
blood group constitution of the Continental Northern Europeans had
itself changed since Viking times, “presumably,” as they suggested, “by
infiltration from Central and Eastern Europe.” According to this new
historical account, Scotland could remain “Scandinavian.” Alluding to
contemporary German narratives of an “Eastern” threat to “Nordic”
blood, Fisher commented to Vaughan, “Almost topical, isn’t it!””>

The war made possible the recruitment of blood donors via appeals to
a national war effort; it also allowed Fisher to spin a nationalist genetic
narrative about Britain. Just as people were persuaded (by the EBTS) to
have blood taken from their bodies, so depot directors were persuaded
(by the geneticists) to lend their valuable donor records. Despite the ap-
parently serendipitous confluence of the interests of the Galton Serum
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Unit with those of the EBTS, Fisher and his colleagues invested consid-
erable time and work in transforming routine wartime practices into
resources for making genetic knowledge. They established several over-
lapping informal systems of exchange: antisera for donor records and
specimens for serological expertise. Another, less successful, component
of this system was the exchange of statistical expertise for checks on
blood grouping technique. This last element would reveal professional
tensions between depot workers, geneticists, and lab serologists about
the right way to test blood.

Statistics as Serology

Farly in the war, Fisher made a bold intervention in the serological work
of the depots: he suggested using a basic tenet of population genetics to
monitor the accuracy of their blood grouping tests. “Population genet-
ics” was just beginning to be understood as a subfield in its own right,
one devoted to the dynamics of evolutionary change at a genetic level.
The Hardy-Weinberg principle (which stated that allele and genotype
frequencies in a large, randomly mating population stand in a fixed
relation to one another) was regarded by Fisher and like-minded col-
leagues as an essential instrument in the population geneticist’s tool-
kit. Deviations from Hardy-Weinberg (ascertained using the chi-squared
test) could be used to evaluate assumptions about the genetic basis of
a trait, such as the numbers of loci involved and the dominance rela-
tionships between alleles.” It might also indicate that a population was
under selection, or that the population had recently been through a
bottleneck, or that the sample was inadequate. Extending this last cat-
egory, Fisher proposed to use Hardy-Weinberg to monitor the reliability
of a technician’s blood grouping technique.” He reasoned that inexpe-
rienced technicians or out-of-date reagents could result in consistent
biases in the reading of blood group results. Early on, Fisher and his
colleagues had noticed “anomalies” among the 32,000 results coming in
from London.

Fisher made his Hardy-Weinberg protocol function as part of the ex-
change between practical war work and acquiring resources for genetic
research. He told Taylor that “the detection of anomalies in grouping
frequencies is one of the most useful by-products of the collections we
are making.””s Forced to justify the salary of his secretary, Simpson, to
the University College authorities, who were intent on sacking anyone
not perceived to be contributing to the war effort, Fisher implored the
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MRC to plead his case, explaining that through Simpson’s work and
their statistical checks on the transfusion data, “numerous anomalies
and discrepancies in the frequencies of blood groups obtained have
been brought to light.””¢ Fisher was eager to help his country: a member
of the Home Guard, he was deeply disappointed not to serve in an official
capacity, and he saw his analysis of the blood donor records to be an im-
portant contribution.”” Thus, in letters to colleagues, Fisher began com-
menting on the credibility of the blood grouping results arriving from
depots, and comparing these to the results published internationally on
the worldwide distributions of blood groups. Encountering a particularly
obstinate set of records from Scotland, he told Taylor, “The Glasgow
series practically knocks me flat. . . . There are nearly 15% B’s among
the males, and 26% in the female list.””® This, he observed wryly, could
“give rise to alarming ethnological speculation, as it probably could not
be paralleled nearer than Northern India.””® Really, he was suggesting
there was something seriously wrong with the grouping techniques of
the Glasgow depot. In carrying out these checks, Fisher emphasized to the
MRC that he and Simpson were making a “positive contribution to the
efficacy of the Blood Transfusion Service.”#

We know from his involvement with the MRC Human Genetics Com-
mittee that Fisher had larger-scale ambitions to establish the authority
of a new kind of human genetics, and we might see his application of
statistics to transfusion data as an attempt to extend the jurisdiction of
genetic principles to new domains. Haldane had implied that mathemat-
ical techniques were essential laboratory tools for genetic research. Now
Fisher went further, turning techniques based on the Hardy-Weinberg
equilibrium into part of a routine protocol for the clinical laboratory. In
Fisher’s eyes, the mathematical tools of population genetics had univer-
sal applicability.

If this was self-evident to Fisher, it was less obvious to the depot medi-
cal officers. Statistics featured regularly in more specialist biology and
mathematics journals, but trained physicians were unlikely to be familiar
with the chi-squared test, still less the Hardy-Weinberg principle. Given
the long and fraught relationship between medical statistics and clinical
judgment, Fisher found that he had to tread carefully.®’ He commented
to Taylor that it was “not for me to meddle in such matters.” Wondering
to Taylor how he should communicate his concerns about the strange
results from Scotland, he suggested he would diplomatically disclaim
“all technical knowledge of serological work.”8> He added, alluding to
the tensions in Northern Ireland, which were particularly keenly felt in
Glasgow, “I will have a shot at trying to do something tactful about the
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Glasgow man, but I feel almost as guilty as if I were planting an I.R.A.
bomb in his Laboratory.”

Conversely, some medical officers already had misgivings about tech-
niques advocated by Fisher’s colleagues at the Galton Serum Unit. To
group blood, most transfusion centers used the simple “tile” or “slide”
method, in which a lab worker mixed blood samples and antisera on
sections of glass or porcelain and checked for agglutination by eye after
a few minutes. The unit, by contrast, preferred the more reliable “tube
technique,” where the reagents were mixed in test tubes, left to stand
for two hours, then examined under a microscope. But not only did the
latter use more equipment and take much longer, it required an expert
eye to transpose degrees of agglutination into binary data, which suited
Taylor and his colleagues but was unwieldy for some blood depots.3*

Unit workers were so alarmed by the results yielded by the depots
that they began to advocate the use of better techniques. Vaughan was
an easy convert; early in the war she had checked her depot’s proto-
cols by retesting 5,000 donors using the tube technique. Others were
harder to convince. Taylor used the networks through which his unit
circulated antisera to try to persuade depot workers to use the tube
technique. Publishing his favored protocol in the Journal of Pathology
and Bacteriology, Taylor suggested to the MRC that it might be a “good
plan to send [copies of the paper] to all the people who apply to us for
grouping serum.”% He had some success in persuading depots, and a
debate started up in the pages of medical journals. A regional blood
transfusion officer in Cardiff advocated Taylor’s position when he wrote
to the BMJ declaring that although it meant “extra work in the labo-
ratory,” he had “completely discarded” grouping on slides “in favour
of tubes in view of Dr. G. L. Taylor’s article.” Drummond cautioned
readers, “Some years ago I observed two fatalities due to incompatible
blood transfusion. . . . Both were due to . . . faulty grouping by the slide
technique.”8¢

Others in the transfusion service did not welcome being lectured
about laboratory technique by an institution clearly far removed from
the front line of clinical work. In 1941, the Blood Transfusion Research
Committee, chaired by Alan Drury, drew up a report on the techniques
of blood grouping, which he then circulated to various depot work-
ers before publication.®” The ensuing correspondence between Drury,
Vaughan, and Taylor hints at a general impatience with the techniques
advocated by the Galton Serum Unit. Committee head Drury had a keen
sense of what was appropriate for the transfusion setting.®® He suggested
that the details of the tube technique, which he tactfully confirmed was
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“very reliable,” should nevertheless perhaps be left out of the memoran-
dum and published separately.?” Consequently, in the first draft of the
memorandum, Taylor’s technique got only a short mention, although
his advocates had won a fuller account of it by the time the galley proofs
were ready.”

After sending proofs to specialists around the country, Vaughan re-
ceived some scathing criticism back from the depots. Taylor had drafted
the section on the problematic topic of “cold agglutination”—whereby
the external conditions of the reaction caused red-cell clumping even
when the two blood samples were the same—but his account was evi-
dently complicated, and several people thought it should be consider-
ably simplified for the clinician.?’ Brigadier Whitby, a long-serving army
man, also a “brilliant clinical pathologist” and now head of the Army
Blood Transfusion Service, told Vaughan that Taylor’s section was “sim-
ply appalling” because it “savour[ed] of the laboratory and [did] not
solve the bedside difficulties.”®* As far as Whitby was concerned, “the
bedside” (though perhaps more accurately the transfusion clinic) de-
manded a practical sensibility entirely lacking in those doing laboratory
research. The controversy over the “Blood Group Memorandum” was
evidently severe, and Vaughan did her best to smooth things over, tell-
ing Drury that she had “written to Whitby (very sweetly)” and that she
was “supplying sedatives by telephone and letter to an almost hysterical
George Taylor.”??

Wartime blood group records were (on the whole) successfully shared
between people with different interests. But efforts to make those ex-
changes work, and the ensuing controversies over technique, reveal some
of the diverse commitments of different communities. That Whitby
could decry the Galton Serum Unit’s techniques as inappropriate for
“the bedside,” while Fisher could regard the unit staff as “the only pro-
fessionals in the country,” speaks of conscious regard on both sides for
the domains of the clinic and research laboratory. The unit itself occu-
pied hybrid ground: it was a place of expertise and specialist serological
reagents and a nationwide hub of genetic research.

Sharing Blood and Data

The wartime story of blood transfusion and genetics is about the align-
ment of two modernizing projects dedicated to mass data. One was a
long-standing program that sought to turn the study of human heredity

into “modern genetics.” The other was the modern, bureaucratic EBTS:
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a planned service dedicated to the organization of large numbers of
people and quantities of blood on an industrial scale. The conditions
for new infrastructures and technologies for managing blood were made
by an array of materials and techniques: anticoagulants, cold storage,
milk bottles and ice cream vans, record cards, index cards, labels. The
array of paper technologies involved was coopted to serve a research
program that dealt with large quantities of atomistic population data.
This techno-scientific system included professional, social, and political
labor. Clerks and secretaries dealt with transfusion paperwork; Ministry
of Health propaganda experts procured volunteers; donors yielded blood;
nurses, bottle washers, needle sharpeners, van drivers, and transfusion
doctors moved blood between bodies. Paper records could be used and
reused for different purposes. Organizational (paper) tools for the trans-
fusion services (donor records) were transformed in Rothamsted into the
raw data of human inheritance (blood group totals). Blood groups func-
tioned as classificatory devices in transfusion centers and as diagnostic
tools in hospitals, while at the Galton Serum Unit they were phenotypes
that could be made to yield patterns of genetic diversity.

The material properties of paper mattered. It could be handled by
laypeople as well as clerks and scientific professionals, so transfusion
enrollment forms could be cut out from newspapers, and donors could
carry around personal reference cards. Paper inscriptions could be mo-
dified and added to over time. The supreme mobility of paper was en-
hanced by a dedicated infrastructure for its circulation: the Post Office.
The availability and material dimensions of paper meant it could accu-
mulate in large quantities and be managed using sorting technologies
such as card-index systems. Labels tied onto bottles could be taken off
after transfusion, sent back to the depot, and used to produce a record
that linked donor and transfusion outcome. And the material properties
of paper—flat, cheap, adaptable—meant it could mediate between dif-
ferent purposes.® Paper records were sortable, mobile, and repurposable,
making them valuable to scientists in pursuit of data. These adminis-
trative tools made the wartime blood transfusion service unexpectedly
productive for genetics.

The partial centralization of the transfusion services and the formal
alliance between those services and the Galton Serum Unit turned the
latter into a passage point for sera, blood samples, and grouping results,
which they found exceedingly rewarding.”> Depots did not always align
with the unit’s interests—regional centers were not obliged to use the
same grouping techniques, and they gradually became self-sufficient in
antiserum—but Taylor’s lab did manage to carve out its authority as the
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professional center of expertise through which data and specimens
flowed throughout the war. Fisher’s fortuitous position within this sys-
tem for the procurement and movement of blood meant he could align
his research program with a civic commitment to national service. That
authority did not go unchallenged. Fisher’s attempts to monitor blood
grouping technique using statistics was only partially successful. The
next chapter analyzes how blood groups were negotiated and shared be-
tween scientists, doctors, transfusion specialists, and others.
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The Rhesus Controversy

During the war, R. A. Fisher repurposed depot donor records
to study human genetic diversity. Using the same links with
depots, he and the Galton Serum Unit were also deeply en-
gaged with a second wartime research program: namely, on
the genetics of the Rh (Rhesus) blood groups, a serological
system discovered in the United States in the early 1940s.!
Soon after this, the Rh groups had rapidly become the topic
of intense clinical interest when they were shown to be
responsible for a condition called “hemolytic disease of
the newborn,” or “erythroblastosis fetalis,” a severe and of-
ten fatal form of anemia suffered by some newborn babies.
Here was a blood group system with dramatic ramifications
beyond transfusion. Fisher and his colleagues realized that
the genetics of Rh could be crucially important to human
health: the testing and management of the Rh groups could
save the lives of newborn babies. The Galton Serum Unit’s
research on Rh became deeply consequential for the careers
of unit workers; in particular it would establish Robert Race
as a leading international specialist in blood group genet-
ics. The unit’s Rh research was also the focus of a highly
visible controversy about blood group nomenclatures that
would consume researchers, doctors, and transfusion spe-
cialists for over a decade.

The protagonists of that controversy were Alexander
Wiener, who had codiscovered the Rh groups with Karl
Landsteiner in the early 1940s, and Fisher and Race, who
later proposed a hypothesis about the serology and genet-
ics of the system and a nomenclature to go with it. Wiener
felt that in making these proposals, Fisher and Race had
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overextended the available knowledge about Rh, and he took every op-
portunity to resist their proposed nomenclature. But it caught on among
many transfusion workers in Britain and generated heated disputes about
the virtues and meanings of different blood group symbols. As researchers
on both sides of the Atlantic probed the Rh groups in detail, the serologi-
cal system became far more complex than the ABO or MN groups had
been. Over the next decade, the system expanded and both the Wiener
and Fisher-Race nomenclatures multiplied.

For Wiener, Race, and Fisher, this was a dispute about the way that
the immune system (and its genetics) functioned. But for many doctors,
clinical pathologists, immunologists, geneticists, and anthropologists,
nomenclatures mattered for other reasons. In countless letters to journals,
these constituencies weighed in with their views on the proposed no-
menclatures and suggested alternatives. Meanwhile, official bodies in the
United States and Europe held international meetings to standardize
the Rh nomenclatures one way or the other, although in some respects
the dispute was never resolved, and modified versions of both nomencla-
tures continue to be used to this day. Those historically revealing materi-
als make visible some of the varied practical functions of nomenclatures.
They also show how blood group research was shared and contested
by people with different interests. They offer a snapshot of serological
“knowledge in transit,” as new understanding was made through com-
munication and practice with paper and verbal tools, as well as though
their miscommunication and resistance.? Nomenclatures also provide a
unique vantage point from which to view the strengthening relationship
between blood transfusion and genetics as the Galton Serum Unit delved
into research that would have powerful consequences for prenatal and
postnatal care.

Early History of Rh

The Rh blood groups were announced in 1940 by Landsteiner and his
younger colleague Wiener. Two decades earlier, Landsteiner had fled eco-
nomic chaos in Vienna to take up a position at the Rockefeller Institute
in New York. There, he continued work on problems of immunity and
blood groups, including the characteristics of human blood in relation
to that of other primates.® Eliciting help from the superintendents of
several New York zoos, his research program extended studies of “se-
rological taxonomy” begun by Cambridge parasitologist George Nut-
tall.* Landsteiner attempted to use blood groups to construct detailed
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”

genealogies of the “lower apes,” the “anthropoid apes,” and humans.
Alongside his research, Landsteiner was medical consultant to the New
York Blood Transfusion Betterment Association, and he began collabo-
rating with Alexander Wiener, geneticist and blood group specialist at
the Serological Laboratory of the Office of the Chief Medical Examiner
of the City of New York.®* With the intention of searching for new blood
groups, the two men started a project to raise antibodies against vari-
ous kinds of primate blood and test those sera against human samples.
Thus, injecting blood from rhesus monkeys into rabbits and guinea pigs
(to “raise” anti-rhesus antibodies in these animals), Landsteiner and
Wiener isolated an “anti-rhesus” serum that could detect a novel anti-
gen, Rh, in some human blood samples. If a sample agglutinated with
this serum, it was called Rh-positive (Rh+); if not, it was Rh-negative
(Rh-).® They soon found evidence that this anti-rhesus serum (anti-Rh)
could also be found in samples derived from patients who had suffered
deadly hemolytic reactions following transfusion.” The inference was
that these patients were Rh- individuals who had been inoculated with
Rh+ blood.®

Soon after their initial discovery, Philip Levine, physician collaborator
of Landsteiner and now serologist at a hospital in Newark, New Jersey,
found that the Rh blood groups were responsible for erythroblastosis fe-
talis in some newborn babies.” Levine showed that this occurred when
an Rh- mother gave birth to an Rh+ baby and that any subsequent preg-
nancies by the same mother would be affected by the condition.!® Levine
conjectured that an Rh+ fetus could “immunize” its Rh— mother during
pregnancy, causing the mother to make antibodies against the fetus’s
own blood, and endangering future babies. Here was a blood group sys-
tem that had very immediate ramifications for mothers, babies, and their
families.

Across the Atlantic, these striking clinical effects particularly caught
Fisher’s attention. If mothers and babies could carry different Rh alleles,
with fatal consequences, then how had the Rh polymorphism survived in
evolutionary terms? Researchers in the new field of population genetics
would have expected this variation to have been selected out of human
populations. Fisher was deeply interested in how selection operated on
genetic loci, and he had long insisted that the ABO blood groups were
under selection (most other researchers believed that they were selectively
neutral). Eagerly seizing on this new human Mendelian trait as a fascinat-
ing topic of research, he asked Taylor to purchase two rhesus monkeys
from the superintendent of the London Zoo, and he was delighted when
the animals were delivered to the Galton Serum Unit in Cambridge in
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January 1942." The lab was now in a position to isolate the same anti-Rh
serum that Landsteiner and Wiener had made in New York. They injected
rhesus blood into guinea pigs and rabbits to raise anti-Rh antibodies, and
they used that anti-Rh serum to test human blood for the presence of
the Rh group. Fisher’s first human subjects were lab members, who, as
expected, showed distinct agglutination reactions to the sera. Soon, Fisher
and Race were able to obtain clinically relevant samples by recruiting
mothers and babies from Addenbrookes Hospital, Cambridge, which at
that time was just across the road from the Galton Serum Unit.'?

When Landsteiner and Wiener had first defined the Rh groups in
1941, they had seen two clear categories, “Rh+” and “Rh-.” Reporting
the incidence of the blood groups in families, they reached the con-
clusion that the Rh groups were inherited via a single gene with two
variants (or “alleles”), one dominant to the other. Following the con-
ventions for genetic nomenclature at the time, Landsteiner and Wiener
denoted alleles using italicized two-letter symbols (Rh) and represented
the dominance relationships between alleles using upper- and lowercase
first letters (Rh and rh). Thus, they inferred that individuals who were Rh+
had either the genotype RhRh or the genotype Rhrh, while those who
were Rh- had the genotype rhrh.!?

So far so familiar: The Rh groups and their allele variants were de-
noted with alphabetical symbols, with italics and upper- and lowercase
letters indicating characters and properties of the genes. However, as
Fisher and his colleagues began working on Rh genetics in 1942 they
found that the agglutination reactions that they observed did not al-
ways result in the same simple grouping patterns. They noticed some
striking patterns of agglutination, indicating new kinds of Rh antibod-
ies and new blood groups. As these observations became more and more
numerous, the researchers struggled to absorb new patterns of aggluti-
nation and inheritance into the existing blood group nomenclature.™

Wiener, too, was finding the system more and more complex. For the
first couple of years, the Galton Serum Unit corresponded regularly with
the Wiener lab, exchanging results in advance of publication. In 1943,
Fisher was appointed professor of genetics in Cambridge, positioning him
to work even more closely with the unit. Researchers on both sides of the
Atlantic grappled with the increasingly elaborate patterns of agglutination
and their inheritance. They were making their own antisera locally and
carrying out tests on different blood specimens—so sometimes consensus
was hard—but by 1944, the two labs had defined the set of alleles Rh,, Rhy,
Rn', Rh,, Rh, Rh", and rh. However, in June 1944, the harmony between
the groups was disrupted when Race published a paper in Nature argu-
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ing for a radically new mechanism of Rh inheritance. Though the paper
was authored by Robert Race, the new genetic proposal was Fisher’s, who
had reportedly worked it out on a napkin in a Cambridge pub.'® Fisher
proposed that instead of a single gene with many possible allele variants
(which was the model of the ABO and MN systems), the Rh locus consisted
of three genes, tightly linked on the chromosome, and each with two pos-
sible alleles. In this scenario, the combination of alleles would usually func-
tion as an allelic unit. On the basis of this proposed genetic architecture,
Fisher and Race suggested a complete revision of the nomenclatures used
to denote the Rh antisera, genotypes, and blood groups. They denoted the
three pairs of alleles C/c, D/d, and E/e, “chosen to avoid confusion with
any so far used.” They called this choice “arbitrary,” but the letters C, D,
and E were presumably chosen to follow from the A and B of the ABO no-
menclature.'®* Whereas in the earlier phase of research, scientists had un-
derstood there to be single antigens, Fisher and Race now saw combina-
tions of three antigens, corresponding to three pairs of alleles.
Historian Pauline Mazumdar has explained how the rival nomencla-
tures of Wiener and Fisher reflected fundamentally different interpreta-
tions of how antibodies and antigens interact, and how this related to
a much longer-standing dispute over biological specificity.!” In outline:
Wiener believed that individual antigens differed by gradual degrees,
and that an antigen (and therefore a blood group) was defined through
its slightly different reactions with a range of antisera; as he put it, “a
single antigen molecule can react with several antibodies of different
specificities.”!® Fisher, by contrast, assumed that the interactions be-
tween antibody and antigen did not differ by degree but were “all or
nothing.” He believed that the specificity of antibody-antigen binding
was generated by a triplet combination of antigens.!” Wiener and Fisher
had distinct views of how the immune system created specificity and
different pictures of how Rh genetics was organized. In Wiener’s sys-
tem, each gradually varying antigen corresponded to one of a range of
alleles (Rh,, Rhy, Rnh', Rh, Rh, Rh", and rh) that were all variants of a
single gene, while Fisher and his colleagues saw three separate (though
tightly linked) loci each associated with a pair of possible alleles (C and
¢, D and d, E and e). For Fisher, the relationship between allele, antigen,
and blood group was direct and simple: a single allele variant corre-
sponded to a single antigen, which reacted with a single antibody.?* The
Fisher-Race CDE terminology emphasized the unit-like character of the
three antigens, the three separate alleles that corresponded to them, and
their combinatorial specificities (CDE, CDe, CdE, Cde, cDE, cDe, cdE, and
cde). Therefore, the symbols used to denote the Rh groups referred to
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As researchers defined new Rh groups, they altered names and symbols to help organize
observed patterns of agglutination. The two tables convey the complexity of the Rh
groups by the mid-1940s, and also the sense of uncertainty and conflict over the names
used to denote antisera and antigens. (a) Table from a paper by Alexander Wiener in
1945, which includes the names of the new antisera Hr' and Hr”. Comparing the + and —
reactions along the table shows that the symbols Hr" and Hr” were meant to indicate that
these antisera produced the opposite reactions to antisera Rh’ and Rh”. From Wiener,
“Theory and Nomenclature of the Hr Blood Factors” (1945). (b) Table from the paper by
Robert Race that first described Fisher’s new hypothesis. Here, the authors propose recip-
rocal allele names (C and ¢, D and d, E and e) to reflect contrasting serological reactions.
One can look vertically down the table to compare the + and - reactions for antisera I
and y corresponding to the putative alleles C and c. From Race, “An ‘Incomplete’ Antibody
in Human Serum” (1944).

(a) Licensed by the American Association for the Advancement of Science.

(b) Reproduced under license from Springer/Nature.
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different objects—for example, where Wiener still saw one allele (e.g.,
Rh)), Fisher and Race saw three (e.g., CDe). In this sense the two nomen-
clatures defined different Rh systems (see figure 4.1).

Excitingly for the Cambridge geneticists, the combinatorial features
of Fisher’s new theory and nomenclature also generated graphic hypoth-
eses.?! The three tightly linked genes would (occasionally) be able to re-
combine, so the researchers were able to predict the existence of two rare
alleles that had not yet been defined. Fisher argued that rare recombina-
tion events between loci would be expected to have quite specific effects
on the Rh frequencies among the general population. He predicted that
his theory might be confirmed by surveying thousands of blood sam-
ples for evidence of the very rare combinations, an experiment perfectly
suited to a laboratory with strong links to medical services. Sure enough,
to Fisher’s immense satisfaction, one of those predicted alleles was soon
discovered by an EBTS depot director, who collaborated with Race and
Taylor to investigate Rh inheritance.?> Over the next months and years,
the Galton Serum Unit sifted through specimens sent to them from doc-
tors and hospitals around the country, confirming and elaborating these
remarkable new features of the Rh system.

“Wanted: Anti-Rh Sera”

The Galton Serum Unit had access to a great many blood samples.
George Taylor and transfusion expert Patrick Mollison, who worked at
the Southwest London wartime depot, appealed to doctors for speci-
mens. In a letter to the BMJ—“Wanted: Anti-Rh Sera”—they asked doc-
tors for samples of blood from any mother who had recently given birth
to a baby suffering from erythroblastosis fetalis. They added that they
would also “be grateful for brief clinical notes,” as such information
was crucial for interpreting samples.?® If the Rh system was responsible
for the condition, then affected mothers would have antibodies against
the blood of their Rh+ babies. Samples from these mothers would serve
as both reagents and case studies; indeed, some became sources of new
kinds of Rh antibodies.?* In these ways, certain mothers and their fami-
lies became prized not just as research subjects but also as resources for
providing reagents to investigate the properties of the Rh groups.?
Private correspondence shows that Fisher initially had to work hard
to persuade even his closest allies to take him seriously. After all, his
triplet-gene theory was extremely bold: a tightly linked cluster of genes
had never been described for humans, and had been described only
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once in any organism.?® In a letter to his friend Daniel Cappell, head of
the Dundee depot in Scotland, Fisher confessed that while the theory
had “grown on Race . . . Taylor still [had] his doubts.”?” Nevertheless,
British physicians and transfusion specialists soon began using the new
“CDE” nomenclature. This testifies to the strengthening authority of
the Galton Serum Unit as a passage point for blood samples and ex-
pertise. The Rh groups were quickly becoming significant to the prac-
tice of medicine in British transfusion depots and hospitals, and in the
medical offices of general practitioners (GPs). To procure blood samples
and case details the researchers elicited the collaboration of GPs and pa-
thologists. In turn, doctors pursued their patients and family members
for blood samples, although this was proving particularly challenging
during wartime. As Race put it, “men and women are away from home
in the Forces; travelling is difficult; and, with doctors so fully occupied,
personal visiting is practically impossible.”?® Nevertheless, many GPs
and pathologists throughout Britain managed to obtain samples, which
they sent to the unit or to Mollison’s depot in Surrey. Within the year,
unit researchers were working with doctors in Scotland to publish a re-
port on fifty individual cases of the condition, citing the help of twenty-
nine GPs around the country.?

The Rh system was consequential enough for clinicians that research
was not confined to those in the orbit of the elite Galton Serum Unit.
The Wellcome Bureau of Scientific Research began to keep in stock rhe-
sus monkey blood with which researchers could inoculate guinea pigs to
make the relevant antisera.*® Doctors and pathologists in different parts
of the United Kingdom tested the Rh blood groups of blood donors to
obtain population estimates of frequencies of Rh+ and Rh- individu-
als.’ The medical journals Lancet and BMJ published their first accounts
of Rh in January 1942, and they were soon recommending that any
transfusion recipient who had been pregnant or who had received a pre-
vious transfusion should be given only Rh- blood.*? So urgent was the
response to the Rh discovery that from late 1942, many depots in the
United Kingdom began specifically testing for and supplying Rh- blood
for Rh— women, although testing antisera were initially hard to come by,
and doctors relied on cross-matching (the direct mixing of donor and
recipient blood).** From 1943, many EBTS depots tested donors for Rh—
and Rh+ and reserved stocks of Rh— blood for pregnant women and pa-
tients needing repeat transfusions. Soon expectant mothers (and some
husbands) began to be routinely tested for the Rh blood group as part of
antenatal care. Rh— individuals were issued with “special group cards,”
signaling to any medical professional that they were never to be given
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Rh+ blood. Such cards, Vaughan later reported, also served to educate
“both the public and the general practitioner in the importance of Rh
tests in maternity cases.”?** The Rh groups were becoming embedded in
the administrative structure of transfusion and other medical services.

But although the Fisher-Race nomenclature caught on quickly in Brit-
ain, the Wiener nomenclature was also popular. Alexander Wiener had
considerable authority in the United States, and—working at the New
York Medical School and in the Blood Transfusion Division at the Jew-
ish Hospital in Brooklyn—he had access to a great many blood samples.
Thus, as the Rh blood groups became highly visible over the next de-
cade, the Rh antisera, groups, genotypes, and antigens were denoted us-
ing two principal, competing terminologies: the Wiener nomenclature
and the Fisher-Race nomenclature. By the late 1940s, the discrepancy
was sufficiently serious that authorities in the United States and Europe
organized major international meetings to resolve the issue, while scores
of scientists and clinicians continued to write to journals to debate the
virtues of the two nomenclatures and suggest new ones.3*

Previous accounts of the Rh controversy are right to claim that at its
heart, this was essentially a dispute over how immunological reactions
worked, and therefore how best to explain Rh inheritance.*® But the pub-
lished literature generated by this dispute also includes numerous reflec-
tions on the utility of nomenclatures and how these might serve differ-
ent purposes. The Rh controversy gives us a different way of looking at
the places in which blood groups were used, and at some of the negotia-
tions that went on between these settings. These reveal a world of practice
in which nomenclatures served different purposes in the research labo-
ratory and clinic.

Sharing Nomenclatures

Rh blood samples, antisera, and data records were circulated between lab-
oratories and hospitals and among geneticists, immunologists, clinical
pathologists, and blood bankers. From the early 1940s, the number of
institutions invested in Rh blood testing increased steeply. As well as the
UK blood transfusion depots, various US laboratories were established,
in large part to deal with the emerging complexities of Rh. The growing
list of Rh antigens did not all produce the same kinds of agglutination
reactions, so various blood grouping techniques competed as the most
appropriate for diagnosing the Rh groups. Reagents for Rh testing (sera
and red cells) were derived from human blood and were far harder to
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come by than those for the other known blood groups. In the United
States in the 1940s this led to the establishment of several sites that
became devoted to the production and circulation of antisera, such as
the Rh Typing Laboratory in Baltimore, Louis Diamond’s Blood Group-
ing Laboratory in Boston, and Philip Levine’s research laboratory at the
Ortho Research Foundation in New Jersey.3’

Researchers in these varied settings tried (and struggled) to make
nomenclatures reflect their priorities and commitments. One advocate
of the Fisher-Race system, Dundee depot director Cappell, argued that
names of the antisera should refer to the (prior) names of the antigens
and their alleles.*® The earliest version of the Fisher-Race nomenclature
had denoted antisera using the Greek letters A, H, ', and y; Cappell sug-
gested that the antisera be renamed using Latin letters to make clear that
they related to “the elementary antigens of the Rh complex with which
they react.” In Cappell’s scheme the antisera would be called “anti-C,”
“anti-D,” “anti-d,” and so on. He explained that this new system had
“the further merit that it is easily adaptable as knowledge advances,” with
“knowledge” here clearly taken to mean genetic knowledge.* Fisher, Race,
and their geneticist colleagues rapidly accepted and developed the termi-
nology, privileging reference to the allele names.*°

Others argued that genotype terminology should reflect the actions of
the antisera. In 1944, John Murray, an assistant pathologist at the Middle-
sex Hospital and a collaborator of Fisher and Race, suggested in Nature
that the Rh antisera should be assigned the numbers 1, 2, 3, and 4, and
that genotypes might then be given names that reflected the patterns of
agglutination with those antisera. This, he explained, would mean that
“at a glance it may be seen exactly with what sera the cells have been
tested.”#! In Murray’s scheme, various antigens would therefore be de-
noted: Rh!%°, Rh'?, Rh!?, and so on, with supernumerals indicating the
sera with which the antigens reacted. So although Murray accepted the
Fisher-Race assumption of a 1:1:1 mapping between antibody, antigen,
and allele, his nomenclature privileged the clinical significance of anti-
sera. For a pathologist trained in serological techniques, the agglutina-
tion reactions were diagnostic tools. In other words, workers in different
settings—geneticists, clinical pathologists, and physicians—favored no-
menclatures that elevated their own practices. The different emphases
given to nomenclatures revealed the divergent concerns of different
practitioners.

Thus, some nomenclatures were contested because of what they repre-
sented, others because of how they were used. In 1948, Arthur Mourant,
Race, and their hematologist colleague Mollison authored the MRC's
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memorandum “The Rh Blood Groups and Their Clinical Effects” for an
audience of physicians; there, they introduced a range of “short sym-
bols” for the Rh genotypes, most of which were “based on those by
Dr A. S. Wiener.” For example, “cde/cde” was given the shorthand “rr,” and
“cDE/cdE” was reformulated as “R,R".”** Physicians apparently found
these shorthand symbols so useful that Race and Ruth Sanger included
them in the first edition of their textbook Blood Groups in Man (1950),
describing them as “necessary,” “convenient in conversation,” and “much
used.”* These uses included private laboratory scribblings. In the lower
section of the notes shown in figure 4.2, Race worked out the genetic
map distance between the genes C, D, and E using genotype frequencies
within families.* In separate calculations in the top part of the page, he
denoted genotypes using the shorthand symbols. In another example,
a photograph of a donor card published in the Daily Express (during a
search for a rare kind of blood) explained that the desired blood needed
to be “O Rh"” blood of the genotype “cdE/cdE.”* In the world of serolog-
ical genetics, sometimes a single nomenclature was not sufficient, even on
a single page.

One reason why both nomenclatures were deemed “necessary” was that
in different clinical or scientific settings, the competing nomenclatures
presented various typographical challenges, depending on whether they
were made using typewriters, with printing presses, or by hand. When
a nomenclature committee convened by the US National Institutes of
Health (NIH) attempted to standardize the names of Rh antisera on bottle
labels, it noted that the Fisher-Race nomenclature was easier to handle ty-
pographically than Wiener’s. The latter, they decided, involved “compli-
cations, both typographical and genetic, of subscripts, superscripts, num-
bers, primes, and other symbols.” In the committee’s view, the Fisher-Race
nomenclature was, by contrast, “simple and direct, both typographically
and genetically.”#¢ The implication was that subscripts, superscripts, and
primes presented problems for the typewriter and printing press.

Similarly, when a correspondent from Sweden wrote to Arthur Mou-
rant to ask him to check a series of Rh blood grouping results, he sent two
documents with identical data: one using a typewriter, the other written
by hand.* The typewritten sheet deployed the Fisher-Race nomencla-
ture (upper- and lowercase letters), while the handwritten sheet used the
Wiener-modified shorthand (with sub- and superscripts), Apparently, for
some people, subscripts and superscripts could be articulated in handwrit-
ing with greater ease, and upper- and lowercase letters more easily on the
typewriter.*® Indeed, in some circumstances the Fisher-Race nomenclature
was potentially hazardous: the instability of handwriting meant that the
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4.2 Robert Race’s handwritten calculations in correspondence with R. A. Fisher as the
former worked on new estimates for the structure of the Rh locus in February 1947. He
deployed both the CDE nomenclature (bottom left) and the Wiener-modified shorthand
nomenclature (top left). Race appears to have been comparing two methods for
estimating the frequencies of Rh allele combinations (cde, Cde, cdE, etc.) in a population.
These notes were likely preparation for Mollison, Mourant, and Race, “The Rh Blood
Groups and Their Clinical Effects” (1948). 26 x 23 cm.
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uppercase “C” and lowercase “c” might generate dangerous ambiguities,
especially if lower- and uppercase were not displayed side by side.* Un-
ambiguous reading was an essential practical consideration. The Michi-
gan geneticists Edward Ducey and Robert Modica, who supported Fisher’s
triplet-gene theory, proposed a modified version of the Fisher-Race no-
menclature whereby the names of the antisera included only lowercase
letters. By removing capital letters from the antisera, Ducey and Modica
reserved them for antigens and also replaced the uppercase/lowercase de-
notation of alleles with a system of primes. This would preserve the recip-
rocal relations between antigen and antiserum but preclude confusion in
the “reading of these terms.”*°

Meanwhile, the Rh nomenclatures also had to be articulated orally
in the genetics laboratory, and especially in the clinical laboratory and
hospital. Ducey and Modica addressed this issue when they argued that
their version of the Fisher-Race nomenclature would prevent confusion
in speech. Elsewhere, researchers complained that the dependency of the
Fisher-Race system on upper- and lowercase alleles made the spoken ar-
ticulation of genotypes extremely cumbersome. The antisera names were
not too difficult; in a British film about grouping technique released in
1955, the narrator simply refers (phonetically) to “big-d” (i.e., D) antise-
rum.’' But genotypes were problematic, since the single genotype cde/CdE
would have to be said as “little-c, little-d, little-e over big-c, little-d, big-e.”
Dallas hematologists Joseph Hill and Sol Haberman, working in a clinical
pathology lab and a hospital blood bank, respectively, declared, “One of
the most frequent criticisms that have been made of the Fisher-Race no-
tation is that it is difficult to use verbally.” They suggested a whole new
system for speaking these nomenclatures, which, they argued, would be
“useful to the laboratory worker as well as to the clinician.” This involved
articulating only the uppercase allele and preceding it with the terms
“homozygous” and “heterozygous.” This meant pronouncing the geno-
type “Cde/CDe” as “homozygous C, heterozygous D,” leaving the homo-
zygous “e” silent.*?

Soon, textbooks began flagging the huge importance of spoken ar-
ticulation. Recall that following conventions in genetics, both nomen-
clatures used italicized letters to distinguish alleles from their corre-
sponding antigens; the American textbook Blood Transfusion (1949) gave
precise instructions for making that distinction in speech without the
italicization available to printed inscriptions. Describing Wiener’s no-
menclatures, for example, the textbook declared that “in vocalizing, the
[genotypes] are distinguished from the [blood group] names by the lack
of h's in the gene characters,” and advised readers that on paper it was
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best to drop the “h” from the Rh symbols.>® The pressures that speech
exerted on nomenclatures were powerful enough for textbook authors
to attempt to standardize their articulation.

In short, although the Rh controversy was ostensibly a dispute about
genetic and immunological theory between elite researchers, the choice of
nomenclatures had practical ramifications that reached deep into other
parts of the transfusion community. In the hands of serologist-geneticists,
Rh groups were made more elaborate with increasingly subtle genetic ar-
chitectures, while for doctors and transfusion workers they led simpler
existences. Both interests were powerful enough to prevent complete
standardization of terminology. Different nomenclatures had different
virtues in different settings, and no single nomenclature was sufficiently
flexible to function smoothly in all of them.

The Controversy Fades

One puzzling feature of the Rh controversy is why numerous official
meetings failed to standardize even the nomenclatures for labels affixed
to bottles of antisera. For example, the conveners of the 1948 NIH
meeting reluctantly admitted in the journal Science that they had been
“forced to the conclusion that for the present a compromise must be
made,” recommending that “the Wiener terminology appear first . . .
followed by the Fisher-Race terminology in parentheses.”** This ruling—
upheld in 1953 by the Food and Drug Administration—has often been
seen as a missed opportunity to resolve an urgent problem.>> Some his-
tories attribute the failure to resolve the dispute in favor of the Fisher-
Race nomenclature to Wiener’s forceful personality and tenacious hold
over the US authorities. But we might ask, instead, why was there not
more pressure from clinicians to standardize labeling?

Part of the answer may have to do with the fact that usually only two
of the Rh groups, Rh+ and Rh- (D and d antigens), caused incompatibility
with any serious medical effects, so that to many clinicians only these
binary designations mattered.>® After 1942, books and medical journals
had kept clinicians abreast of the exciting developments in genetic re-
search on Rh, but by 1950, interest was waning. An amniocentesis diag-
nostic tool had become available for detecting fetal hemolytic disease,
and Rh testing was fully routine in medicine.’” By then, textbooks often
emphasized that for clinicians the complex genetics of the system were
largely irrelevant. The BM]J reminded its readers that despite the exciting
nomenclatural controversies, “only one, D (big D), is of great clinical im-
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portance.”*® Mollison’s Blood Transfusion in Clinical Medicine (1951) care-
fully explained the Fisher-Race genetics but then stated, “Fortunately .. .a
simple subdivision of human beings into Rh positive and Rh negative . . .
is sufficient for routine clinical purposes.”* Mollison was a close and sym-
pathetic colleague of Race, but he declared in a BM] review of Blood Groups
in Man (1950) that it was “useless to pretend any longer that what is inter-
esting and even fundamental in the field of blood groups is necessarily of
the slightest interest in clinical medicine.”® By then, the Rh system was
straightforward for clinicians—the blood groups were prognostic tools
rather than complex genetic traits. There was little pressure to resolve
their nomenclatures one way or the other.

Meanwhile, the fevered excitement among geneticists had also calmed.
By the mid-1950s, Fisher'’s triplet-gene theory had become generally es-
tablished as the more accurate description of the genetics of the Rh sys-
tem, even though the predicted anti-d serum never materialized. At the
end of that decade Fisher’s work would spark a productive new research
program at that University of Liverpool that would focus on Rh genet-
ics and erythroblastosis fetalis and eventually lead to a way of prevent-
ing the condition.®’ The broad acceptance of the Fisher-Race nomen-
clature in Britain was partly due to the publishing success of its key
advocates. Race, Mourant, and Mollison authored several MRC mem-
oranda on Rh grouping for physicians, while Race and Sanger’s Blood
Groups in Man (1950) eventually ran to six editions, becoming the stan-
dard textbook on blood grouping for clinicians, geneticists, and anthro-
pologists.®> By the mid-1950s in Britain, the Fisher-Race nomenclature
had largely (but by no means wholly) won out, and editors had ceased
to publish Wiener’s diatribes against it.*

Between Transfusion and Genetics

The Rh debate was initially the province of a relatively small community
arguing about immunology and its genetics. But it drew in clinicians,
pathologists, and serologists, many of whom were far removed from the
central protagonists. This was in part owing to the authoritative practical
position of the Galton Serum Unit within the EBTS network. The unit
was the primary wartime institution for the production and circulation
of standardized antisera, and therefore a passage point for samples and
blood grouping results, as well as a center of expertise for difficult group-
ing problems. Wiener benefited from a similar position: in New York, he
circulated antisera to and from colleagues, and at the end of the 1940s he
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was granted an NIH license to make and distribute reagents. Thus, both
labs at the center of the dispute offered practical services further afield,
and they could export their systems of labeling to other settings. The
scope of the controversy over immunological and genetic nomenclatures
testifies to the far-reaching authority of those labs into the clinical realm.

In the context of the Rh dispute, nomenclatures were epistemic things:
they functioned as provisional scientific objects and might consolidate
into tools for making new knowledge.®* But this is also a story about
ontologies—that is, how blood groups were made, known and used.®
As they moved—literally, between laboratories and hospitals, and dis-
ciplinarily, between fields of research—the Rh groups shifted from be-
ing diagnostic or prognostic tools to being complex genetic traits. They
had different theoretical meanings to the serologists and geneticists who
studied them. They also had varied practical functions: nomenclatures
were used to organize serological results and genetic experiments on
paper; they were also made to function as labels.

Overlaid onto all of this, the Rh groups had to be articulated through
different media: notebook jottings, typewritten letters, published pa-
pers, and speech all constituted different kinds of inscriptions, and no
single nomenclatural system was flexible enough to work in all settings.
A symbol that was simple to write on a blackboard was not always so
easy to say. The circulation of even the most mundane and abundant
nomenclatures could be problematic, and by the late 1940s, textbooks
had even begun to stipulate which nomenclatures were appropriate for
which contexts. Users had loyalties to different practices and objects, so
that nomenclatures could have distinct meanings in different settings.
The failure by official bodies to standardize nomenclatures was a conse-
quence of the fact that no single system performed in all situations.

The story of the Rh nomenclatures unfolded just as genetics was be-
coming visible to physicians. Before the 1950s, few doctors considered
genetics relevant or useful for their work. But research on the Rh groups
helped that picture to change. Knowledge about human inheritance be-
gan to enter the medical literature, albeit in a carefully mediated form.
In 1950, the British Medical Association added a “medical genetics” sec-
tion to their annual meeting, and that same year, the Lancet explained,
“The most obvious practical application of human genetics to medical
practice is, of course, the analysis of the blood-groups in relation to he-
molytic disease of the newborn.”® The Rh groups became a conduit of
genetic terminology into the clinical realm.

Outside the world of human and clinical genetics, researchers study-
ing inheritance in other organisms were alerted to the fascinating com-
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plexities of Rh, and some worried that blood group genetic terminology
might be a barrier to engagement. Oxford geneticist E. B. Ford, a close
ally of Fisher’s, argued that “confused terminology” was a “potent factor
in preventing many geneticists from including the blood groups within
their sphere of interest.”®” In a private letter to Race about a specific
publication he exclaimed, “Why ever are the authors using such an un-
fortunate and wholly ungenetic nomenclature?” Ford implored Race:
“Why, my dear Rob, does this still go on? General geneticists outside
blood grouping cannot understand it, and it prevents them from taking
an interest in serology.”®® US geneticist Herluf Strandskov worried in the
Journal of Heredity that this lack of conformity might put geneticists off
from taking human research seriously.® Ford and Strandskov both wor-
ried that this lack of standardization would hinder research on human
genetics.

Race was more sanguine. When revising Blood Groups in Man, he re-
sisted Ford'’s plea to standardize blood group nomenclature in line with
genetics, remarking to a colleague, “I think our knowledge of blood
groups and of the nature of the gene is growing, or perhaps shrinking, so
rapidly that any sort of laying down the law about notation would be a
nuisance—whichever way a decision went.”’® Race implied that nomen-
clatures fix understanding and that standardization would too quickly
close down subtleties that were still emerging.

The Rh episode offers another vantage point from which to view the
strengthening relationship between blood transfusion and human ge-
netics in the 1940s. In Lords of the Fly (1994), historian Robert Kohler
gives a rich account of an infrastructure and social practices assembled
for making and mapping genetic difference—in that case using the fruit
fly Drosophila melanogaster.”* Like the Drosophila geneticists, Fisher, Race,
and other midcentury serological geneticists established a robust social
and material infrastructure to produce and map human difference, but
in their case they used and intervened in a public health service, which
meant aligning themselves with medical workers, patients, and dona-
tion customs and bureaucracies. There was push and pull between these
fields and communities. Following nomenclatures offers a route to un-
derstanding these professional dynamics.

The MRC appreciated this remarkably productive use of the transtu-
sion infrastructure. By the end of the war, the Galton Serum Unit, work-
ing with the EBTS and hospital workers, had made astonishing progress in
understanding new immunological complexities, with far-reaching impli-
cations for neonatal care as well as transfusion. The MRC was so impressed
by these productive collaborations that they chose to preserve these links
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in peacetime. The war had created a set of relationships between the
state and public health that would endure. As blood transfusion was
brought into the administration of the new National Health Service, it
would expand and consolidate a serological infrastructure for a brave
new postwar era.
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Postwar Blood Grouping 1:
The Blood Group Research
Unit

“Blood Group researches are intimately bound up with Trans-
fusion Research,” wrote Medical Research Council official
Arthur Landsborough Thomson to a colleague as the war
drew to an end. In ongoing discussions about where the Gal-
ton Serum Unit should be placed in peacetime, he noted that
“opportunities for clinical contacts, co-operation with Blood
Supply Depots and research workers interested in the field
appear . . . favorable in London.”! Following the wartime
successes of the unit in disentangling the complex Rh (Rhe-
sus) system, MRC officials wanted its scientific activities to
remain coupled as closely as possible to the transfusion ser-
vices. The MRC decided that the genetic research should be
brought into proximity with a broader range of transfusion
activities, with maximum access to “clinical material and
records.”? London’s concentration of hospitals, GPs’ offices,
and depots promised rich resources for serological genetics.
As a result of those discussions, the MRC decided to re-
constitute the Galton Serum Unit in the form of two new
laboratories at the Lister Institute of Preventive Medicine,
an institution that was devoted to research on public health
and was located in a pink-and-red-brick Victorian build-
ing in the West Central London borough of Chelsea, on
the northern banks of the river Thames. The first of these
new MRC laboratories was the Blood Group Research Unit
(henceforth, “Research Unit”), which was to be directed by
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serologist and geneticist Robert Race, who had formerly been in charge
of the Galton Serum Unit. The Research Unit was to be a small lab dedi-
cated to the serological properties and genetic inheritance of the blood
groups. The second of these was the Blood Group Reference Laboratory
(henceforth, “Reference Laboratory”), which would make and distribute
antisera.> Chapters 7 and 8 discuss the Reference Laboratory in more
detail; here I focus on the Research Unit, and the way that it used the
donors, samples, and distributed infrastructure of the National Blood
Transfusion Service (NBTS) to study the serological properties and genetic
inheritance of blood groups.

By the end of the war, a sizable bureaucracy organized around re-
gional depots kept track of nearly a million donors. Refrigerated vans,
glass bottles, paper labels, sterilizing autoclaves, and a substantial tele-
phone network kept disembodied blood moving between collection site,
depot, and hospital (figure 5.1).* The therapeutic properties of blood
had changed since 1939. It was now much more than just an emergency
substance for treating shock. Transfusion was becoming a routine part
of elective surgery and an important component of neonatal care. The
days of indiscriminate transfusion of group O blood were long past. The
remarkable unfolding of the intricate Rh system had drawn attention to
the complexities of blood groups, while also highlighting the dangers
that transfusion still posed. Now, surgeons took greater care over group
compatibility and routinely tested recipients as well as donors. Crucially,
they also performed “cross-matching” tests before surgery, which meant
mixing the samples of blood from donor and recipient to check for hith-
erto unknown incompatibilities.> As the peacetime NBTS got underway,
the country also embarked on an ambitious new project of nationalized
health care. Within a couple of years, the transfusion service was brought
under the administration of the National Health Service (NHS), which
tightened the links between hospitals and transfusion depots. This na-
tional structure, and the new emphasis on the specificities of blood groups,
intensified the highly distributed scrutiny of blood as it passed from do-
nor, to depot, to blood bank, to patient. Using this infrastructure during
the postwar decade, the Research Unit defined new blood group variants
and systems, with important clinical consequences for transfusion pa-
tients and exciting possibilities for genetics.

Blood groups were still the best-understood human genetic traits, and
they were certainly the only human characters for which genetic data
was so abundant. Back in 1930 they had served as a model for what hu-
man genetics could be—mathematically informed and amenable to be-
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5.1  Photograph of the cold room of a National Blood Transfusion Service depot in North
London, 1951. Single donations of blood, in conspicuously labeled glass bottles, have
temporarily separated into two visible layers. The bottles are stored in stacked metal racks
at 4°C, waiting to be moved to the blood banks of local hospitals. One of several
publicity photographs; photographer and commission unknown.

Photograph copyright TopFoto.

ing recorded in very large numbers. During the war this vision had
been fulfilled as Fisher’s colleagues repurposed the EBTS donor records
for research. Now, studies of the many new blood groups contributed
to a growing interest among London researchers on human genetics.
Much of this work was centered at University College, where J. B. S.
Haldane still worked and where Lionel Penrose now directed a world-
famous program of research on the inheritance of complex human
traits at the Galton Laboratory.® The Research Unit’s efforts to find new
blood group loci were vital to these linkage studies. The more blood
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groups that were known, and the better their inheritance was defined,
the clearer the path to understanding the genetics of complex traits.

This is a story of postwar biomedicine built on relationships between
laboratories, depots, and hospitals, as well as public health authorities.”
Blood and its labels moved between donor, doctor, serologist, researcher,
and patient, and, in doing so, threaded together the organization of trans-
fusion, blood grouping techniques, and processes of serological discovery.
In this way, a clinical infrastructure and protocols of routine surveillance
were used to build lifesaving knowledge about blood.

Organization

Officials involved in the wartime EBTS had begun planning the post-
war NBTS in 1943, alongside discussions about a new system of social
security and the national organization of health infrastructure.® Postwar
transfusion was to be organized regionally. During the war, the country
had been divided into fourteen areas, each served by regional hospital
boards.’ Initially the NBTS comprised ten regional transfusion centers
and two London blood supply depots.'” Each was run by a medically
qualified regional blood transfusion officer, later “regional transfusion
director,” or RTD, the term I use here. Scotland and Northern Ireland
had separate services, but their directors kept in contact with centers in
England and Wales.!! After the war, the MRC handed blood transfusion
over to the Ministry of Health (MoH), but in 1948, in accordance with
the NHS Act, management of regional transfusion centers was passed
down to NHS regional hospital boards. The peacetime transfusion ser-
vice, then, was made to function within the NHS.

RTDs were responsible for all operations at the regional centers, which
included testing new donors, organizing mobile bleeding units, prepar-
ing plasma, and distributing sterile transfusion equipment.!? RTDs were
also responsible for supervising the transportation of blood to hospital
blood banks, where carefully labeled bottles were refrigerated, ready for
transfusion. Hospital pathologists oversaw these banks and supervised
the systems and checks for testing blood and delivering it to doctors and
surgeons. Regional centers typically issued local hospitals with quanti-
ties of blood to be stored until it was needed, and hospitals returned
unused blood once it had expired. RTDs liaised with hospital patholo-
gists to investigate puzzling blood grouping tests or adverse reactions
to transfusion. The system, then, emphasized routine communication
between hospital and depot. Alongside these responsibilities, RTDs were
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expected to carry out research, which many did with enthusiasm—some
taking an interest in improving transfusion technique, others investigat-
ing serological problems.

Officials worried that the regional structure of NBTS management
would result in a loss of uniformity of general policies relating to donors,
techniques, equipment, and uniforms. RTDs agreed that they should try
to maintain national standards, and they helped to author pamphlets
that were updated regularly.’® RTDs also routinely met at MoH headquar-
ters under the chairmanship of William Maycock, the consultant advisor
on blood transfusion. Nevertheless, NTBS officials did not attempt to en-
force total uniformity, as volunteer recruitment was judged to be sensitive
to local culture and institutions of donation. Indeed, in some parts of the
country the organization of donor panels had remained independent of
the NBTS. In those places, the Red Cross, local churches, or enthusiastic
individuals continued to run their own recruitment services, as they had
before and during the war.'* Since RTDs were expected to coordinate care-
fully with those local panels, the MoH appointed a number of “donor
panel liaison officers” to oversee their smooth administration across the
country.” MoH officials consulted liaison officers on issues such as the
design and organization of filing systems and index cards, the publicity
strategies of recruitment campaigns, and the design and administration of
donor certificates and badges.'® This attention to regional variation in the
needs and proclivities of donors was reflected in NBTS recruitment pro-
paganda. Regional liaison officers became closely involved in publicity,
including expensive promotions such as films and TV spots.!” The MoH
recognized the importance of regional variation and local familiarity in
matters relating to donor recruitment and wanted to strike a balance with
efforts toward national standardization.

Notwithstanding this emphasis on regionality, specialist laboratory
expertise on blood groups, blood products, and transfusion technologies
remained concentrated in London. Just as during the war, the MRC con-
tinued to oversee research on plasma fractionation and drying, transfusion
technique, blood coagulation, and serology and genetics—much of it at the
Lister Institute. That organization already consisted of eight departments
doing work related to public health, covering topics such as bacteriology,
experimental pathology, and nutrition.'® The Lister had been a major site
for antiserum and vaccine production during the war, and from 1943 had
been directed by Alan Drury, former chair of the wartime Blood Transfu-
sion Research Committee. Several departments worked on some aspect of
blood science, from the serological analysis of bacterial antigens, to the
properties of clotting factors, to the effects on blood of malnutrition and
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jaundice. The MRC now added to this the two new blood grouping labs:
Race’s Research Unit and Mourant’s Reference Laboratory, which carried
out the “research” and “practical” aspects of blood grouping, respec-
tively. Both labs were expected to work closely with another MRC in-
stitution, the Blood Transfusion Research Unit, directed by Patrick Mol-
lison at Hammersmith Hospital. During Mollison’s tenure as director
of the South London Blood Supply Depot, he had published important
work on the storage of red cells, and his postwar unit (in a small room
next to the hospital’s obstetric ward) was devoted to research on blood
preservation and on improving the care of newborn babies affected by
Rh incompatibility.!” The Lister Institute also housed the MRC Blood
Products Research Unit—an incarnation of the wartime Serum Drying
Unit that had been based in Cambridge—which was steadily contribut-
ing to improvements in the storage capacity of whole blood and the ex-
panding uses of blood fractions. The Blood Products Research Unit tested
and prepared dried plasma and large quantities of the blood products
fibrinogen, fibrin, and thrombin for use in hospitals. In the building too
was a lab devoted to the biochemistry of blood groups: that is, the chem-
ical structure of red cells and antigens, and the mechanisms of antibody-
antigen binding.? This last was run by chemist and serologist Walter
Morgan, who had been brought into the orbit of the Galton Serum Unit
during the war and continued to work closely with Race and Mourant.?!
Together, the Lister Institute labs managed the provision of antisera and
carried out research into blood groups and their genetics, the practicali-
ties of transfusion, and the technologies of storage and movement.

London, then, was the site of multiple kinds of scientific expertise on
blood groups, specifically, their genetics and their use in transfusion. This
arrangement fulfilled the NBTS planners’ vision: although transfusion
was to be regionally organized, it was still an experimental and poten-
tially dangerous technology and offered potentially hazardous products,
which had been responsible for a number of deaths with causes that were
not fully understood.? This was a cutting-edge and still relatively little-
understood practice, the highly distributed organization of which was
overseen by metropolitan experts.

Blood Grouping Technique
The smooth and safe operation of the NBTS depended on the practices
of blood grouping. Throughout this distributed system, routine tests were

carried out in a variety of institutions. Beyond the depot and specialist
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laboratories, tests were now routine in hospitals. And where blood group-
ing had seemed straightforward in the 1920s, it now involved a far
greater range of techniques. The two main categories of blood group test
were the “tube” technique, which mixed antisera and samples in test
tubes arrayed on a wooden block, and “slide” technique, which em-
ployed a white tile or slide on which to mix blood. Blood groupers might
also use capillary tubes, centrifuges, combinations of antisera, or spe-
cially treated cells. The startling array of methods was in part because
different blood groups required subtly varying methods of detection—
different antigens and antibodies had to be treated in different ways
to make agglutination visible. As new blood groups were discovered,
methods were adjusted and refined. Moreover, the choice of technique
depended on institution and circumstance, on how quickly a test had
to be carried out, and on what kind of training the serologist had, as well
as how many and what kinds of blood groups were being tested. More-
over, there were no strict rules on who could carry out blood grouping.
The first formal qualifications for laboratory technicians in pathology
were issued in the late 1940s, but few blood groupers held these. And
although general practitioners and junior doctors likely had cursory
knowledge of blood grouping, not all had much practical ability.

Disputes over techniques bring into sharp focus the significance and
meaning of blood grouping tests and offer insights into the dynamics
of authority among the different parts of Britain’s transfusion service.
We have seen that during the war, the Galton Serum Unit experts had
clashed with hospital workers over methods—at that time, over the rela-
tive virtues of the tube versus the slide technique. Postwar, grouping
tests were more numerous and practiced in many new places, and dis-
putes were more public. Preeminent experts on blood grouping worked
at the Lister Institute’s Reference Laboratory and Research Unit, and at
regional centers, where serologists had extremely stringent standards for
technique, organization, and demeanor.

The Lister Institute serologists had their own typewritten guide to
blood grouping with the enigmatic title “Their Life a General Mist of
Error, or, Hints to Blood Groupers.”?* This document offered instructions
on how to organize and read arrays of blood grouping reactions and to
prepare controls.? Its tone was stern and familiar and its instructions ex-
ceptionally detailed. Use of the pronouns “she” and “her” indicates that
blood grouping technicians were expected to be women. Both Race and
Mourant often employed their young female technicians straight out of
school, reasoning that the Lister Institute was one of the only places in
the country that could give appropriate specialist training.?
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Lister staff were fastidious about organization and behavior. “Hints
to Blood Groupers” included a lengthy section on “general serological
behaviour,” which stipulated, “The pencil must be reasonably sharp and
the rubber [eraser]| found. (If later the rubber has to be looked for or the
pencil sharpened a dangerous diversion will be caused.)” It explained
sternly how to organize and label samples, and it offered advice on how
to minimize confusion at the laboratory bench by arranging tubes in
wooden support blocks.?® The document also provided meticulous in-
structions on how to write labels, how to handle abbreviations, and how
to support and orient tubes (which should “be raised . . . so that the
mark on the pipette is not lost in deep darkness but is visible against the
white background of the back of the label”). It stipulated how reactions
carried out at the laboratory bench should be written into the notebook,
and it went into great detail about how to transpose agglutination re-
sults onto paper. Expanding on that theme, the document repeatedly
implored lab workers to pay careful attention to their handwriting, at
various points stipulating that the technician should “label the tubes of
cells slowly, so that they can be read,” or “write down slowly all the de-
tails on the serum tube,” and “write legibly on all tubes.”?” The message
was that accurate results vitally depended on careful inscription.

The document also paid careful attention to cultivating the correct
atmosphere for accurate blood grouping work. It was “essential that
there should be no talking and that the door should be shut,” and if you
were scoring the tests, you should “never turn around to welcome any-
one until you have studied, and recorded, in your own time, the slide
you have made.” Under the heading “General Serological Behaviour,”
the document explained further how workers should interact with one
another in the room in which tests were being done. It directed, “If you
want to speak to a person working try to see when it will cause least
disturbance,” and “If you cannot see ask her to tell you when she can
speak and pretend to be interested in something else in the room; do not
stand within the worker’s vision.”?® Above all, the atmosphere had to be
calm and measured. This last requirement was underlined by other ex-
perienced blood groupers. For example, the Sheffield RTD Ivor Dunsford
authored a highly regarded handbook of blood grouping technique that
warned that tests should be carried out “in an unhurried atmosphere
as free as possible from distractions.”?® The Lister document “Hints to
Blood Groupers” also underscored the preeminent authority and respon-
sibility of the Research Unit and Reference Laboratory; blood grouping
was a serious business, and the instructions ended with a severe caution:
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“Our groupings are accepted without question because of our prestige,
remember the responsibility of this for an error could easily be lethal.”*

During wartime, transfusion had been carried out using only “uni-
versal” (group O) blood, which meant that donors, rather than recipi-
ents, were subject to the overwhelming majority of grouping tests. But
as the uses of blood expanded, doctors made greater efforts to match
donor and recipient. While hospitals tended only to test the ABO and
Rh groups, they also carried out cross-matching tests as a final check on
compatibility.?! Thus, as surgeons and obstetricians relied increasingly
on transfusion, a wider range of people were expected to know the prin-
ciples and practices of blood grouping, and these came to include general
practitioners, nurses, hospital doctors, and midwives. There were still
debates about the relative efficacy of the slide and tube techniques—the
latter tended to be used in depots, and both were used in hospitals—
but this had mostly settled down, with a consensus that different tech-
niques were useful in different circumstances. The 1955 color film Blood
Grouping, made at the “Group Laboratory” of London’s Mile End Hospi-
tal, demonstrated to junior doctors and house officers both the slide and
tube techniques used in routine testing.

Serological experts did, though, entreat doctors to leave blood group-
ing to NBTS professionals where possible.*? In the Lancet, BM], and medi-
cal textbooks, Mourant, Race and the RTDs particularly cautioned doc-
tors of the dangers of grouping in a hurry or under stress. They explained
that GPs should arrange for pregnant women to be tested at the local
transfusion service, and that geographically isolated doctors should ob-
tain proper training from their RTD. If a patient had to be tested quickly,
the greatest danger was apparently an inexperienced serologist attempt-
ing blood grouping in a rush.** “Under emergency conditions, when the
temptation to do the test will be the greatest, the danger of error will also
be the greatest,” wrote Mourant. In that situation a doctor would do bet-
ter to wake the “irate pathologist” from his bed and compel him “to travel
many miles to the hospital.”** Indeed, in an apparent attempt to discour-
age general practitioners from doing the tests, Mourant’s instructions ex-
plained the “principles and not the practice,” for which he referred the
reader to specialist MRC booklets.?s He instead focused on methods for
collecting, packing, and transporting specimens. Mourant exerted control
by withholding instructions.3¢

The divergent interests of the Lister scientists and RTDs, on the one
hand, and hospital pathologists, on the other, clashed most visibly in the
mid-1950s in a dispute over the introduction of a new technology for
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blood grouping: the “Eldon card.”?” In 1955, British surgeon James Rice-
Edwards reported in the BMJ a technique developed in Denmark, in
which pieces of card were impregnated with patches of dried A, B, and
Rh antisera.*® To use the cards, Rice-Edwards explained, a lab techni-
cian simply added small drops from a blood sample, and agglutination
would become apparent in less than a minute. One of the advantages
of the technique, Rice-Edwards claimed, was that the cards themselves
could be filed as a permanent record, removing the possibility of clerical
errors. He judged the procedure quick and foolproof, and it would be
easy, he thought, for hospitals to keep supplies of cards at hand in the
emergency department or on the wards.*

Hospital doctors seem to have found this idea appealing, but it broke
all the RTDs’ rules of blood grouping, and they generated a storm of
protest. Over the next year, the BMJ and Lancet published a flurry of let-
ters debating the virtues and vices of the card technique. Transfusion
officers called it “unsafe” and worried about the “disastrous” absence of
adequate controls.*® Hospital physicians countered that the “simple” pa-
per test would prevent dangerous delays in testing and greatly facilitate
the work of qualified serologists.*’ They complained that, by opposing
the Eldon card, transfusion-service experts were obstructing the develop-
ment of techniques better suited to a hospital setting. For NBTS officers,
hospital physicians were “court[ing] disaster” by contemplating short-
cuts.> When the expert RTDs discussed this issue at their next London
meeting, many considered that the “apparent simplicity of the method
[was] its most serious disadvantage, since this would lead inexperienced
or untrained persons to use it with a false sense of security.”* “Its most
serious disadvantage”—seemingly worse that any inefficacy—was that the
new method might tempt the “inexperienced” to try their hand at blood
grouping.

The dispute illustrates the disruption wrought when blood grouping
expanded into new domains.* The Eldon cards provoked a fight over the
control of blood grouping in light of divergent professional interests. On
one side, RTDs and their colleagues at the Lister asserted the absolute ne-
cessity of superior serological expertise.*> On the other, hospital workers
accused NBTS officers of willful ignorance of the pressures of the hospi-
tal setting.*® Even a regular ally of the NBTS, the distinguished Oxford
clinical pathologist Margaret Pickles, who worked closely with Mollison,
chastised the organization for its stance: “It reveals a curiously uncriti-
cal attitude when two directors of the National Blood Transfusion Ser-
vice are prepared to make sweeping statements on a blood grouping
technique—the Eldon card—without having tested it carefully in their
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own laboratories.”#” For general practitioners, blood grouping was a di-
agnostic tool among several valuable techniques in clinical pathology.
In hospitals, it was one among many often-precarious surgical protocols.
For those within the NBTS and Lister Institute, the safety of the whole
service depended on test accuracy.

However, the serological testing at the Lister Institute was not just
about managing the therapeutic consequences of transfusion. Serologi-
cal samples also became resources for building new knowledge about
blood. At the Research Unit and the Reference Laboratory, puzzling do-
nor and patient blood from all over the country took on new lives and
new meanings.

Identifying New Blood Groups

Notwithstanding the rigorous discipline of serological testing, the Re-
search Unit was by all accounts a lively, scientifically engaged, relaxed
place to work. In the 1930s, Race had trained as a medical student at
St. Bartholomew’s Hospital in London, and after working as an assistant
pathologist for a couple of years, he had responded to an advertisement
in the BMJ for an “assistant serologist” at Fisher’s Galton Serological Labo-
ratory. Between 1937 and 1939, Elizabeth Ikin, Aileen Prior, and George
Taylor had trained him in serological techniques, and he had worked with
them on blood group linkage and gene frequency distribution. During
the war, Race continued this work in the Galton Serum Unit, becoming a
highly visible expert on Rh and other blood groups.*

In establishing the Research Unit, Race hired two research assistants.
One was Sylvia Lawler, a medically qualified serologist who had also
worked with the Galton Serum Unit in Cambridge.* The other was Ruth
Sanger, a zoology graduate from the University of Sydney.*® Sanger had
been on the scientific staff of the New South Wales Red Cross Blood Trans-
fusion Service when she first became interested in Rh genetics. With a
desire to deepen her knowledge, her director had arranged for her to ap-
ply to the Research Unit. Traveling on one of the first postwar passenger
ships to England, Sanger joined the unit in 1946, arranging for the work
she carried out in the lab to be submitted as a PhD thesis to the University
of London.*!

Race saw the remit of the unit to include not just the search for new
blood groups—although this was crucial for the management of thera-
peutic blood—but also the genetic analysis of those blood groups. He
was keen not to lose sight of the grand genetic ambitions that he had for
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blood groups: “In the short view these antigens are of practical impor-
tance as the cause of haemolytic disease of the newborn and of transfu-
sion reactions; in the long view their main importance lies in their abil-
ity to label human chromosomes.”*> Genetic linkage was still a central
contribution that blood groups could make to human genetics. The unit
was small and tended to have only three to five members at any one
time, but over the next ten years it built up a formidable reputation.

The unit’s twofold aims depended ultimately on the work of the RTDs
around the country as they encountered and investigated puzzling trans-
fusion outcomes or unexpected cross-matching tests. There were always
two sides to any serological equation. Red-cell agglutination was the
consequence of a reaction between an antigen (attached to the surface
of red cells) and an antibody (a soluble protein in the fluid component
of blood). In the early days of blood grouping, this kind of analysis had
been relatively simple: only one blood group system was known (the
ABO system), and only four blood groups were associated with that sys-
tem: A, B, AB, and O. But by the late 1940s, many new blood groups had
been discovered, long-established systems had become far more com-
plex, and analyses demanded more numerous and subtle reagents and
protocols.’* When RTDs sent intransigent samples to the Lister for further
testing, the Research Unit and Reference Laboratory worked together to
investigate.>

The Lister Institute laboratories were in a good position to carry out
such tests because they had extensive “panels” (systematic arrays) of re-
frigerated red cells, each containing mixtures of surface antigens, which
they could use to probe blood for antibodies. If an antibody agglutinated
a new combination of those red cells, those antibodies would be frozen
and kept for future testing. Unlike antisera, red cells (antigens) could not
be frozen and needed to be replenished regularly. The red-cell panels at
the Research Unit and Reference Laboratory tended to comprise samples
donated by staff of the Lister Institute or by loyal local donors, although
as time went on they built up far broader resources.

During the course of such testing routines, members of the Research
Unit and Reference Laboratory kept a vigilant eye for evidence of new
blood groups. If it looked as though they had defined a new antigen, the
Research Unit staff would follow up with donors with that antigen and
attempt to test as many of their family members as possible. This work
was productively recursive. As they carried out these very investigations,
the Lister labs accumulated diverse examples of antisera and character-
ized more and more antigens. The broader the array of sera sent to the
Lister laboratories for investigation, the wider the range of antibodies
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they accrued in their freezers, and the better the resources they had for
probing unknown samples of blood. This, in turn, consolidated the ex-
pertise of the Research Unit and Reference Laboratory, within Britain
and overseas.

To keep interesting samples flowing through the institute, the Re-
search Unit scientists built generative social relationships with transfu-
sion doctors, patients, and donors, who yielded blood samples for inves-
tigation. The archived correspondence from Race and Sanger and their
interlocutors is striking in its warmth, humor, and liveliness. For exam-
ple, in Britain one of Race’s regular correspondents was Ivor Dunsford,
the RTD for the Yorkshire city of Sheffield, who coauthored the highly
regarded Techniques in Blood Grouping (1955). Race frequently investi-
gated Dunsford’s samples and kept him abreast of new discoveries. Duns-
ford told Race how gratified he was to be involved in the fast-paced de-
velopments in serological genetics: “I often feel like a lonely lighthouse
keeper in a sea of problems, as you can well imagine with between 2000
and 3000 samples per week passing through the laboratory.”** Dunsford
would process thousands of routine blood samples and would select and
pass on to Race and Sanger the most unusual and interesting specimens
(figure 5.2). Although it felt lonely to Dunsford, this monitoring work
yielded some stunning finds for the Lister researchers, who happily
credited this collaboration in coauthored papers.*® When individuals like
Dunsford sent samples to London, Race and Sanger investigated, often
encouraging correspondents to publish or coauthor papers with them.%’

As well as friendships and collaborations within the NBTS, Race and
Sanger also cultivated relationships with transfusion workers overseas. Al-
though the NBTS was productive for Race, he did admit frustration that
depot directors did not share more materials with him. Many RTDs were
deeply interested in serological research and, having “done all the donkey
work” (that is, the routine serological testing), they “naturally want[ed] to
tackle the more interesting and complex bloods” themselves—but they
were often so overworked that they could not find the time. Race com-
plained to a US colleague that despite the rich material available, “very
little indeed penetrates the filter of the Depots.”*® From the early 1950s,
US blood banks helped to fill that gap. In the United States, numerous in-
dependent blood providers and private blood banks worked alongside the
American Red Cross.* Among the archives of the unit, some of the richest
series of letters are to and from Amos Cahan, of the private Knickerbocker
Blood Bank in New York City, and Louis Diamond, who hosted Race for
several months at the Blood Grouping Laboratory in Boston and was also
medical director of the (now extensive) Red Cross National Blood Program.
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5.2 Robert Race and Ruth Sanger at the Blood Group Research Unit, ca. 1950. In this staged
photograph, Race and Sanger are at a laboratory bench by a window, in front of a light

box and microscope. Both are wearing smart casual clothes and not laboratory coats,
perhaps signaling their seniority in the unit. Microscopes were typically used to check
agglutination tests carried out in test tubes. 11 x 9 cm.
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Race and Sanger expressed effusive delight at being sent unusual sam-
ples by their US friends: “How the goodies pour in”; “What a splendid
family”; “A pretty birdie”; “Never a dull moment at the Knickerbocker.”
Letters to and from the unit were addressed to “Aunty Ruth,” “Queen
of the Red Blood Groupers,” “Very Honoured Herr Professor Dr. med.
Amos.”*® Cultivating warm correspondence with the Knickerbocker and
many other labs in North America brought vital resources to the Lister.
It extended the unit’s surveillance network beyond NBTS donors to rich
new worlds of serological possibility. In his playful letters to Race and
Sanger, Cahan frequently alluded to the perceived centrality of the Re-
search Unit amid the extensive traffic of blood specimens, referring to
the lab as the blood grouping “Mecca”: “It is nearing sundown and we
will shortly get out our rugs and kneel and face toward the Institute.
Once again we supplicate your help. It’s our antibodies. They need light.
We have water, brine and pointed heads, but no light.”¢!

As puzzling clinical samples were turned into research materials, they
also functioned as gifts between researchers. Thanking Race for help with
a difficult sample of blood in 1954, Cahan declared, “You have been so
helpful to us in our past appeals for assistance that we are once again
sending this token of our great esteem—a freshly drawn specimen from
the patient with this curious serum.”%> The sharing of blood samples
forged and consolidated relationships.®® Letters to and from colleagues in
blood banks, hospitals, and universities were densely patterned with dia-
logue about rare and unusual types of blood, the interpretation of data,
the reliability of antisera, the integrity of cell panels, requests for blood
and grouping expertise, exchanges of blood gifts, and personal news.

As well as consciously keeping doctors, scientists, and serologists
abreast of their project, Race and Sanger often struck up relationships
with donors. Their genetic research depended on gathering blood samples
from the extended families of as many donors as possible. They recounted
a “lovely day” spent visiting and taking blood from a family of farm-
ers near London.** Establishing that warm relationship enabled Race and
Sanger to follow up with visits to further members of the same family and
ensured the possibility of repeat donations. In other instances the scien-
tists reached families by recruiting general practitioners. One particularly
helpful individual was a GP’s wife in South London. Tongue in cheek,
Race thanked her for her “marvellous list of potential victims.” He con-
tinued, “Your patients seem to be an extraordinarily helpful lot of people.
Every one of the families . . . has cooperated.”®

Sometimes Race contacted NBTS donors themselves. In February 1950,
he drafted a template letter to NBTS blood donors who had particularly
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curious blood. In persuading individuals to participate, Race explicitly
linked the moral virtues of donation for transfusion with the importance
of donation for research; “We realize that you have already helped the
Blood Transfusion Service a great deal but hope that you will not mind
being asked to help again in another way.” He noted that he was making
this request to people who had already freely given blood for transfu-
sion, linking the benefits of these two kinds of donation. As he put it,
“research into human blood groups is of the utmost importance to the
problems of blood transfusion,” and he emphasized that his science was
“entirely dependent” on this kind of generous cooperation.®® Thus, in
their direct appeals to would-be subjects, Race and Sanger relied on the
NBTS not just for its material infrastructure but also for the emotional
commitments that donors made to the service. The researchers turned
loyalty to community and nation into new knowledge about blood.
Social relationships—just like bottles, test tubes, fridges, letters, index
cards, and phone calls—helped to constitute the remarkable system of
serological surveillance that stretched across the country and to select
labs overseas. The Research Unit used that distributed system to produce
new knowledge about blood groups and their genetics. RTDs around
Britain processed tens of thousands of blood samples per year and some-
times chanced upon the rare specimens that yielded new antibodies or
blood group antigens. Relationships with blood banks in the United
States extended that surveillance machine to American populations. As
Race put it in a report to the MRC, each of the samples sent to the unit
represented “the pick of thousands of other sera . . . tested and found
to contain no antibody or antibodies that present no new problem.”¢
Blood group genetics relied on a vast public health infrastructure that
served as an instrument for detecting heritable serological difference.

Serological Surveillance

In probing the immunological specificity of blood, Race and Sanger
counted on the broad geographical scope of the national transfusion
service, and on depot workers willing to send perplexing samples to
London. The RTDs were sentinels for unusual antigens and antibodies
among constituencies of donors and patients far beyond the Research
Unit. The Lister researchers thus positioned themselves at the center of
a recursive system that expanded the range of antibodies and red cells
in their fridges and freezers. They also carefully cultivated personal and
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professional relationships to extract blood and make samples move. The
resources available for serological genetics depended on donor recruit-
ment campaigns, correspondence between researchers and doctors, and
relationships forged with doctors, patients, and donors. This carefully
managed network strengthened the authority of the unit within the
NBTS and overseas.

As a result of this system, new blood group loci were being discovered
every couple of years.®® To geneticists, each new locus was potentially a
new waypoint for mapping a region of the human chromosomes. The
Research Unit scientists remained closely engaged with the old problem
of studying segregation between blood groups and other human char-
acters. As historian Daniel Kevles vividly describes, postwar London was
a lively place for the study of human heredity, and Race and colleagues
maintained strong relationships within London’s small but dynamic
community of geneticists. Sanger later recalled how the community
kept in touch via telephone, over lunches, in pubs, and during visits
to one another’s laboratories and homes.*® Fisher maintained a warm
correspondence with both Race and Sanger and regularly visited from
Cambridge. Sanger recalled how Fisher “loved . . . seeing our results and
playing with them and was always very, very interested in anything we
did, any new blood groups . . . We saw a lot of him.””°

Following Fisher’s move to Cambridge, Penrose had been made pro-
fessor of eugenics at University College, where he directed research into
the inheritance of complex human traits and oversaw the Annals of Eu-
genics. The Research Unit worked closely with Penrose’s lab, and Haldane
regularly joined both groups for lunch at University College on Satur-
days.”! In 1948 Sylvia Lawler moved from the unit to the Galton Labo-
ratory, where she further helped to foster a close working relationship
between the two labs (figure 5.3).7> Her studies relied on blood samples
drawn in hospitals, and to obtain those Race and Lawler forged rela-
tionships with doctors across London, from the National Hospital in
Bloomsbury to the Maudsley Hospital in Camberwell and the Fountain
Hospital in Tooting.”? Without knowing it, highly distributed groups of
donors and patients were incrementally helping to delineate some of
the earliest contours of a map of human chromosomes, through bureau-
cratic and social networks forged with blood.

As blood traveled longer distances, the scale and scope of its admin-
istration and collection increased. Donor registries became larger and
the specificity of blood groups became ever sharper. Through the la-
bor of donors, patients, RTDs and the Research Unit, more blood group

17

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

4

¥

5.3  Photograph of serologists at work at Lionel Penrose’s Galton Laboratory at University
College London, ca. 1950. One of the two women is likely to be Sylvia Lawler, who worked
at the Blood Group Research Unit before moving to the Galton Laboratory in 1948. The
two serologists, wearing crisp white laboratory coats, work in front of wooden blocks filled
with test tubes that presumably contain samples and reagents. Lawler later explained
that she had worked in “the only room that had windows,” and she commented on the
simplicity of the equipment: “My requirements for apparatus were very, in those days,
relatively simple . . . pipettes and a very small number of test tubes . . . and this sort of
old microscope that Pasteur would have thrown out.” Quotation from pages 5 and 20 of
Daniel J. Kevles, interview with Sylvia Lawler, June 29, 1982, Daniel |. Kevles papers, Oral
History Interview Transcripts, 1982-1984, box 1, folder 17, RAC.

Rockefeller Foundation records, photographs, series 100-1000 (FA003), series 401: England,
subseries 401A: England—Medical Sciences, Galton Laboratory—Genetics, box 107, folder
2071, RAC. Reproduced with the permission of the Rockefeller Archives Center.

systems and variants were defined and incorporated into the system. Over
the next few years, these connected features of postwar transfusion—
that is, attention to blood group specificity, on the one hand, and a
nationwide standardized infrastructure, on the other—would create the
conditions for dramas, real and imagined, that centered on the “search
for rare blood.”
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Valuable Bodies and
Rare Blood

As new blood groups were defined, interest flourished in
“rare” blood. This was the central plot device of the 1952
British film thriller Emergency Call, which told of a doctor’s
search for three donors able to provide a pint each of very
rare blood for Penny, a gravely ill five-year-old girl. The film
begins with doctors at a hospital hurriedly telephoning the
local regional transfusion director (RTD) to find out whether
he had any blood that would match Penny’s (figure 6.1).
Explaining that there is “none at the bank; they’re going to
check the register for suitable donors,” the film’s main pro-
tagonist, Dr. Carter, takes Penny’s mother aside to reassure
her: “There are bound to be donors on the register who be-
long to Penny’s group. It's a nationwide organization. In a
matter of hours we shall have all the blood we need.”!
Despite the real-life connections between the NBTS and
a nationwide network of donor panels and depots de-
scribed above, film doctor’s assurance is overly optimistic.
To Penny’s detriment, she has an exceptionally rare blood
group; to the plot line’s benefit, the only three people in
the whole country with a match are, as one film review de-
scribed them, a “coloured sea-man,” a missing boxer, and a
“murderer-on-the-run.”? The sailor refuses to donate owing
to a painful past experience when his blood was rejected be-
cause of the color of his skin. The boxer is preoccupied with
evading the clutches of a criminal gang who attempted to
fix one of his matches. The murderer is known to have the
correct blood group because of forensic tests carried out at
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6.1  “We're in urgent need of a supply of ORh-CDE. Can you help us?” A still image from
Emergency Call (1952), by Nettlefold Films, directed by Gilbert Lewis. In the center is
the film’s principal protagonist, Dr. Carter (played by the well-known Anthony Steel); to
his right is the hospital pathologist, who has just checked the girl’s blood group; to his left
the hospital consultant on the phone to the “local blood bank.” The three are overlooked
by a clock that reminds the audience of the urgency of their quest. Still image from
00:04:22.
Copyright Renown Pictures Ltd. Reproduced with permission from Renown Pictures Ltd.

the scene of an unsolved crime some years before but is now living un-
der an assumed name and new identity. The doctors have only five days
to find three pints of blood. The drama of Emergency Call is based on
the ensuing pursuit, in which two figures of authority, a policeman and
a doctor, negotiate the unruliness of peoples’ lives and the limitations
of the bureaucratic control of citizens. Combining themes of identity
and civic duty, the film follows our heroic doctor as he sets out to find
and persuade the would-be donors to provide the precious blood for the
dying child.

The premise and plot of Emergency Call captured several features of
postwar blood transfusion in Britain that came together to produce a
bureaucratic, scientific, and dramatic preoccupation with “rare blood”
during the 1950s. A highly distributed nationwide service with blood
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group testing in hospitals and depots had established an efficient system
of serological surveillance that was also a machine for announcing new
blood groups. New attention to blood specificities put pressure on pro-
curement, which in peacetime was already more challenging now that
donation could no longer be framed as part of the war effort. As donors
were recruited to the service, they received a blood group identity—but
some also learned that their blood was particularly rare and valuable.
This charged transfusion with a new layer of drama. Emergency Call was
not the only fictional work to pivot around rare blood; during the 1950s
the BBC broadcast at least three radio plays with the same basic plot
line.? Rare blood captured the attention of newspapers, which enthusi-
astically publicized the pursuit of exceptional donors. But “rare blood”
was never self-evident. A great deal of bureaucratic and technical work
went into defining a person or specimen as exceptional. Rare blood and
highly prized donors were brought into existence through the bureau-
cratic technologies of the NBTS and the multiply transfused bodies of
chronic patients. The special value of certain donors and specimens
might also shift, as blood became marked in new ways.

Making and Managing Rarity

The war was over, but blood of all kinds was in greater demand than
ever. Hospitals now relied on it not just to treat acute blood loss but
also to manage anemia, in planned surgery, and in neonatal care. As the
Cold War intensified, concerns about a new “national emergency” (that
is, nuclear war) spurred plans to stockpile dried plasma. But voluntary
blood donation was dwindling: it was hard to sustain the message of its
crucial importance, especially as food rationing continued. From nearly
a million registered donors at the end of the war, by 1948 only a third
of that number were being bled, a situation that transfusion officers re-
garded as “desperate.”* Donor recruitment took on a new urgency. As
well as press advertising and sending reminder cards to registered do-
nors, NBTS organizers made the most of the growing audiences for cin-
ema and television, and of advances in film production. The successes
of the wartime documentary films of Paul Rotha, one of which had been
devoted to the EBTS, had convinced the Ministry of Health of film'’s po-
tential to inform and persuade on matters of public health.’ As a result,
the MoH now spent considerable sums on documentaries and training
and publicity films.® The films Blood Is Life (1957) and Blood Can Work
Miracles (1961) were also edited to create TV “fillers” of under a minute,
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designed to be broadcast on BBC or the ITV network, and “filmlets” of
about three minutes for the end-of-cinema newsreels.’

The NBTS desperately needed all kinds of blood. But the discovery
of new blood groups now made some kinds more valuable than others.
The likely inspiration for Emergency Call had been an episode in the late
summer of 1950, when the Times reported the international search for
a “rare blood” donor, a story that ran for several days. Kathleen Hall, a
seriously ill patient slated for an operation at St. George’s Hospital, Lon-
don, needed blood of a rare type that could be matched by only “one
person in 20,000.”® The transfusion center in the county of Surrey
(southwest of London) issued an appeal in national and local newspa-
pers that resulted in a “continuous stream of volunteers” arriving at
the transfusion center, and “hundreds of blood samples from all over
the country . . . by express post and rail.” The front page of the Daily
Express declared, “Blood Hunt Goes on All Night.”® The next day the
search became international; the Times reported that “two pints of blood
from seven people were flown in from Copenhagen,” and more was ex-
pected from the Red Cross in Australia. But still no blood was of the
correct group.?

Workers at the Surrey transfusion center were swamped with eager
volunteers. Officials involved later complained that although the center
had carefully explained to the press that the “blood type needed was
mostly likely to be found among group O donors who are in sub-group
R.H.—cdE,” most of the volunteers lining up outside were not of that
group.!! One medical officer implored volunteers not to get in touch un-
less they already knew that they were of blood group O, and the Times
urged readers to check this information on the “buff card issued from
their transfusion centre.”!? The Surrey depot alone tested nearly a thou-
sand samples before a blacksmith in another part of the country was
found to have the correct blood group.!* Newspapers announced the
news: “He’s One in 20,000”; “Rare Blood Woman Says ‘Thank You.’”'*

RTDs might have been gratified by the public enthusiasm, but they
viewed the appetite for rare blood dramas as a mixed blessing. The NBTS
saw that such high-profile cases could boost donor recruitment—it later
staged a publicity photograph of Emergency Call star Freddie Mills sip-
ping tea after donating blood in front of an Emergency Call poster.’> But
the RTDs were also concerned that such stories made the transfusion
service look disorganized, and they believed that well-meaning but
unsuitable volunteers had seriously hampered the day-to-day work of
the Surrey center.' NBTS officers decided that specific searches for rare
blood should be kept out of the public eye: “Directors should appeal first

122

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

VALUABLE BODIES AND RARE BLOOD

to their colleagues before resorting to widespread publicity and wireless
appeals.”!” They also longed for more effective technologies for locating
and tracking donors with the rarer kinds of blood. Above all, the NBTS
needed a bureaucratic solution.

They decided to establish lists of people known to have the rarest
blood groups who could reliably be called upon at short notice when
a recipient needed blood of an exceptionally close match.'® The plan
was to create two complementary lists: regional panels would comprise
“comparatively rare blood groups, which were yet sufficiently common
for each regional transfusion center to build up its own register”; a na-
tionwide panel would include people with “blood groups which were
so rare that it was necessary to compile a central register.”?” The latter
would be kept by Arthur Mourant’s Reference Laboratory in London and
would list 2,000 people with the very rarest groups nationwide. Mou-
rant’s team also carried out the tests to define whether a person’s blood
was sufficiently rare to be added to the registers.?* The MoH had to hire
extra clerical staff to help the Reference Laboratory “type out the Na-
tional Register of blood donors.”?! The resulting panel was so important
to the NBTS that a senior member of the Reference Laboratory had to be
on call to cover emergencies at all times.*?

The nationwide rare blood register took two years to complete, but it
was finished by June 1952, when the Lancet announced it as “the first of
its kind in the world.”? This bureaucratic tool disciplined and formal-
ized the search for rare blood groups that had seemed so unruly in the
newspapers two years before and that had afforded such drama in Emer-
gency Call. Mourant at the Reference Laboratory monitored and oversaw
the upkeep of the register, and he entreated the regional directors to
look out for donors who would be suitable for the list and make sure
they were willing to act in emergencies.? When, occasionally, rare blood
searches hit the headlines, Mourant reminded RTDs how important this
bureaucratic technology was.? To keep such stories at bay, he regularly
analyzed the list of blood groups to “find out whether any sections could
be strengthened,” that is, whether any blood groups could be better rep-
resented. If donors were removed from the list—which might happen
if they were ill, had died, or had simply “resigned”—then RTDs were
obliged to find replacements. More than once Mourant had to prompt
RTDs to keep their lists up to date.?® But by the middle of the decade, the
Rare Blood Panel was a fully integrated component of the NBTS.

Certain donors now had special status, and the RTDs sought to rein-
force their loyalty. Even if such rare donors could not hope for financial
remuneration, the NBTS made particular efforts to make them appreciate
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their importance and value.?”” To help maintain the high quality of the
register, Mourant drafted a letter that would be sent to those donors
who had requested to resign from the national panel. It urged them to
remain committed to the list, emphasizing how “exceptionally valu-
able” they were and what an important service they were performing.
Mourant also reminded donors of the specific investments that the trans-
fusion service had made in their blood, such as the “highly elaborate
tests” needed to characterize it. So valuable were these individuals that
the NBTS was willing to provide transfusion officers to bleed donors
in their own homes.?® This was far from the unruly, undisciplined, and
thoroughly theatrical drama of Emergency Call. The regional and na-
tional rare blood panels consolidated a new regime of value for postwar
blood, based on blood groups.

Living Archives

Blood was precious not only for transfusing into people but also for
manufacturing the serum reagents for grouping tests. Thus another class
of “rare” donor was those capable of producing large quantities of anti-
bodies. Only a limited range of testing antibodies could be made using
rabbits and guinea pigs, and humans were the main source of grouping
antisera.?” Anti-A and anti-B antibodies could be sourced from regular
donors, who produced these “normal” antibodies naturally, without inoc-
ulation.?® But people vary in the quantities of antibodies in their blood,
and transfusion workers went to considerable lengths to find and bleed
high-titer individuals—that is, people with high concentrations of an-
tibodies.?! Just as for donors of rare blood groups, MoH officials drafted
letters to high-titer donors to convince them of just how valuable they
were to the transfusion service: “Such strong anti-bodies are very un-
common and are invaluable for special Transfusion purposes”3? In the
early 1950s the NBTS consulted RTDs about new donor cards that would
include information on whether a donor’s blood had a high or low an-
tibody titer, and which antibodies had been tested. Although it is not
clear how widely they were used, such cards were marked with the note,
“IMPORTANT: Your blood is more valuable than ordinary because it can
be used for testing other donors.”3?

To underpin the supply of antibodies from the general donor popu-
lation, the Lister Institute Reference Laboratory tested and monitored
the antibody titers of Air Force personnel, a relationship that the NBTS
had apparently inherited from Taylor’s and Fisher’s serum collections dur-
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ing the war. In 1950 the Air Ministry committed officially to keeping
regional centers informed of the whereabouts of high-titer service peo-
ple.?* All in all, these efforts kept the transfusion service well supplied
with ABO antisera.

Rh antisera were harder to come by. By the 1950s, the effects of Rh in-
compatibility on mothers and their babies was well known. NBTS officials
urgently pushed to focus the attention of hospital doctors on the Rh
status of pregnant women. Many Rh— women were still receiving trans-
fusions of Rh+ blood, and this seriously compromised their chances of
healthy future pregnancies. With new awareness of Rh, the demand
for such tests was quickly becoming far higher than could be met with
the sera available; in 1950 stocks were so low that more than half the
pregnant women in England and Wales were giving birth without hav-
ing had an Rh test.* This situation was further complicated by the re-
markable number of Rh variants known by then. Although the anti-D
antibody remained the most important for routine testing, anti-C and
anti-E antibodies were also in high demand—and all of these were ex-
tremely rare and very valuable. Even at the Lister Research Unit, as Syl-
via Lawler later recalled of working there, “You actually had to have a
PhD in order to handle any anti-Rhesus serum and it was all very, very
precious.”3¢

The most reliable source of Rh antibodies was Rh-negative mothers
who had already carried babies suffering from hemolytic disease: they
had already been inoculated with Rh+ blood and so carried the antibod-
ies that were needed to make testing antisera. An MoH pamphlet entitled
The Rh Factor: A Leaflet for Midwives, Nurses and Health Visitors (1949) ex-
plained that it was important that mothers “co-operate” in donating
their blood for this purpose, “even though it means some personal dis-
comfort.”¥” The MoH expected these women to be particularly oblig-
ing because they had been directly affected by the problem of Rh in-
compatibility.®® In 1950, Rh-negative mothers accounted for almost
the whole anti-D serum supply, but it was still scarce, so the transfusion
services had to pursue other avenues. One option was to deliberately
inoculate people to stimulate anti-Rh antibody titers. This could not
be done on women who might have babies in the future because the
antibodies would be dangerous to an Rh+ fetus, so some regional de-
pots tried to restimulate the antibodies of immunized women who had
reached menopause. Others tried to inoculate men, or women who had
taken vows of celibacy. A BM]J article declared that inoculated nuns, men
and menopausal women were “the greatest potential source of all.”**
Inoculation was risky, though: stimulating Rh antibodies would restrict
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the kinds of blood that an individual could receive in the event of trans-
fusion. All in all, donors capable of providing Rh antibodies were few
and far between and were very precious.

Since the mid-1940s, yet another class of donor had become extremely
valuable to researchers. As we have seen, any transfusion inoculated
a person’s body against novel antigens, resulting in the production of
antibodies, in much the same way as in response to an infection or vac-
cine (or, indeed, a Rh+ fetus). Therefore, repeated transfusions could
result in the buildup of multiple antibodies against donor blood. Moni-
toring the kinds of antibodies carried by a multiply transfused patient
could be a productive strategy in the search for novel antigens among
donor constituencies. Those antigens might themselves be very com-
mon but previously unknown—so blood from such people had the
potential to reveal important new blood groups. The bodies of multi-
ply transfused patients became highly prized by Race, Sanger, and their
colleagues.

The value of such patients was first proved through the high-profile
discovery of the “Lutheran” blood group antigen, reported in 1945 dur-
ing a collaboration between Race, then still at the Galton Serum Unit,
and Sheila Callender, doctor and reader in medicine at the Nuffield De-
partment of Clinical Medicine in Oxford.** Callender and her colleague,
the Turkish medical student Zafer Paykoc, were carrying out a systematic
study of the antibodies contained in the blood of transfusion patients.*!
Now that blood was becoming a routine therapy to treat some anemias,
the buildup of novel antibodies was becoming a significant problem for
chronic patients. The more antibodies that accumulated in a person’s
blood, the more hazardous further transfusions would be. The princi-
pal subject of Callender’s and Payko¢’s study was a twenty-five-year-old
female patient under observation at the city’s Radcliffe Infirmary, re-
ferred to in the published work as “EM.” This patient suffered from lupus
erythematosus, resulting in a persistent anemia that had been treated
with nine transfusions from eight donors. These inoculations of blood
had resulted in the appearance of a “remarkable succession of antibod-
ies” in her serum.*? To find out just how remarkable, the researchers
took samples of blood from EM. after each successive transfusion, and
tested those against panels of red cells with well-characterized arrays of
antigens.

Some of the serum samples from FEM. agglutinated a pattern of red
cells that had never before been observed—the implication being that
one or more antibodies in those samples had reacted with hitherto un-
known red-cell antigens. The bureaucratic systems in place at the hos-
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pital and the local blood depots meant that the doctors were able to
trace those antigens back to particular donors with the surnames Willis,
Levay, and Lutheran. Race helped Callender and Payko¢ to locate and
test the families of these donors and ascertain the inheritance of these
groups. The first antigen (Willis) was found to belong to the Rh class of
antigens (as a variant on the Rh allele C, it was named C"); the second
(Levay) was found to be exceptionally rare and unrelated to any existing
group.

In this study, the Lutheran antigen was the real prize, as it, too, turned
out to be unrelated to any known blood group system yet was rather
common in Britain. Researchers tested the anti-Lutheran antibody ex-
tracted from F.M. against samples from unrelated donors, probing them
for the presence of the Lutheran antigen. They traced the families of
several additional donors, laboratory workers, and students found to
be Lutheran-positive. Following the parents and offspring of seventeen
families, the researchers concluded that a Mendelian dominant allele
was the genetic basis of the Lutheran antigen.*

The NBTS donors, Willis, Levay, and Lutheran, all gave permission for
their names to be given to the new antigens and blood groups.** Other
major new blood groups defined during this period—such as Duffy and
Kell—were also named after donors. This postwar naming practice, which
fit with the valorization of the altruistic blood donor, diverged from tra-
ditions of eponymous naming in medicine. Many diseases were named
for the physicians who first described them, but new blood groups were
named for the donor in whom the antigen was identified.*> Unlike a
disease—for which multiple patients were typically needed to identify
and define it—a new blood group antigen could be pinned to a single
individual.* Moreover, for a donor’s blood to lead to the full character-
ization of a new blood group system (that is, a blood group locus), re-
searchers had to have an ongoing relationship with that individual and
his or her family—we have seen how Race and Sanger followed up with
donors’ families, sometimes returning again and again for blood. This,
to the researchers at least, likely underlined further the significance of
the donor’s family name. Testifying to this, later in life Mourant would
recall that “Kell” had been an abbreviation of the name of “a very co-
operative donor” with “a remarkable family” of (conveniently for the
researchers) twelve siblings.*

EM. had been suffused with the blood of multiple donors during suc-
cessive transfusions and as a consequence held an array of detectable
antibodies to novel proteins. FM.’s antibodies divulged for the first time
antigens that existed “out there” among Britain’s donor population but
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that had not before been visible. This made EM. a special kind of re-
search subject—someone who, primed by the transfusion services, was
capable of yielding new serological knowledge. The NBTS, then, forged
two new kinds of population. First, it identified willing blood donors
who harbored a wide range of antigens that had been invisible until their
blood was moved into new bodies. Second, in multiply transfusing cer-
tain patients, it created highly valued living archives of antibodies that
could disclose novel aspects of human serology and genetics.

As multiply transfused patients were recruited by Britain’s hospitals
and NBTS to the search for new blood groups, they helped to specify rare
blood in increasingly subtle ways. At the same time, every transfusion
narrowed the range of blood groups that could be transfused into that
individual, leaving multiply transfused patients themselves in greater
and greater need of that rare blood. Repeated transfusions saved the
lives of individuals suffering from conditions such as anemia and hemo-
philia; they also modified their bodies in ways that were both dangerous
and useful.

“White” and “Colored” Blood

During the early 1950s certain people became understood as having es-
pecially precious blood, and the identities of particular donors became
attached to new antigens. Meanwhile, another social marker of human
identity became linked to select blood samples when a new kind of blood
arrived at the Research Unit. Neither the EBTS nor the NBTS had ever
before used racial categories in its bureaucratic practices, and racial cat-
egories had apparently not so far entered into the work of the unit.
But in the 1950s some intriguing cell samples from the Knickerbocker
Blood Bank began arriving at the Research Unit with the labels “white,”
“negro,” and “colored,” and these shifted the ways that the London scien-
tists ordered and investigated their samples. These racial labels brought
a new dimension to the alignment, ordering, specification, and value of
donors and their blood.

Since the unit had been established, Race and his colleagues had cul-
tivated close relationships with colleagues in the United States, result-
ing in the routine movement of serum samples across the Atlantic. At
least until the early 1950s, the exchange of such specimens was largely
restricted to sera—that is, the antibody-containing component of blood.
Sera, which are cell-free, could be frozen and so were easy to preserve
and transport over long distances. Blood group tests, though, had to be
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carried out on red blood cells, as their antigens defined a sample’s blood
group. Freezing blood had the effect of rupturing cells (hemolysis), which
precluded doing any grouping tests; so for red cells to be useful to the
serologist, they had to be refrigerated instead, which limited their maxi-
mum storage time and travel distance. Using the transatlantic airplane
postal service, cell samples sometimes arrived intact—especially if the
sample was clotted and still with its serum—but they would often suc-
cumb to bacterial infection en route.*® The London unit often reported
regretfully to US colleagues that a batch of cells had not been testable, or
had totally hemolyzed.* Thus, the fragility of red cells limited the dis-
tances that antigens could travel and still be interpreted by serologists.
This restriction was relaxed in the mid-1950s when Amos Cahan of
the Knickerbocker Blood Bank implemented a new technique for pre-
serving red cells en route to London. Adding a small quantity of penicil-
lin to tubes containing whole blood made the samples more stable.>
Suddenly, potentially fascinating red-cell antigens could reliably travel
across the Atlantic. For the Research Unit, this innovation was an-
nounced by the arrival from Cahan of beautifully preserved complete
red-cell panels—that is, arrays of red-cell samples that the Knickerbocker
hoped to use for routine assays on sera.”! In fact, now that red cells
could be sent dependably through the mail, the Knickerbocker was mar-
keting a panel of red cells to US hospital pathologists for carrying out
their own complex grouping tests. Cahan marketed the panel under the
name “Panocell,” and this became a popular resource for blood banks.
The Knickerbocker had to keep the panel up to date and fully character-
ize its red cells for all known antigens. In order to check those charac-
terizations, Cahan sent the cells to the Research Unit for further testing,
to Race’s and Sanger’s delight.’* This new preservation technique had
altered the material properties of testable, heritable red-cell antigens.
From the perspective of the Research Unit, these new Knickerbocker
materials were novel in another way, too. Throughout the war, and for
several years after, the American Red Cross had segregated blood accord-
ing to the categories of “white” and “negro,” a practice that became
a major civil rights cause.®® Only in 1950 did the American Red Cross
cease marking the records of donors with racial designations. But pri-
vate blood banks evidently used racial markers for far longer: in the
mid-1950s, intriguing cell samples from the Knickerbocker began arriv-
ing at the Research Unit, labeled by racial group.** In 1950s Britain, ra-
cial prejudice powerfully affected experiences of health care, immigration,
and work, but the NBTS had not used racial categories in its bureaucratic
practices.> The array of specimens that accompanied the correspondence
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from the Cahan lab sharply piqued the interests of the London-based
researchers, who eagerly began using these categories to further recover
the meaning and relevance of blood group variation.

To the London researchers, these US red-cell antigens were a new kind
of heritable material. In due course the unit’s twice-yearly reports to
the MRC changed noticeably. In the 1953-1955 report, the first section,
entitled “Work on the Blood Groups of Negroes,” detailed new blood
group antigens that were apparently characteristic of that racial group.*®
It focused attention on an antibody that had appeared in the blood of
a “Mr. V” after a long succession of transfusions.’” One of Cahan'’s cor-
respondents had isolated the antibody—later known as “anti-V.” Cahan
was investigating the antibody’s properties and was apparently startled
to find that it reacted with large numbers of blood samples labeled as
“negro.” He sent it on to the London Research Unit for further investi-
gation, where Race threw himself into the investigation with great en-
thusiasm. Following up Cahan'’s tests, Race wrote to explain that he was
now searching in London for a new kind of donor, “This past week I
wrote to the Medical Officer of Health for Lambeth [local to the Lister
Institute] asking him where the babies of the Jamaican negroes in Lon-
don are being born.” Using terminology that suggests racial stereotyp-
ing, he went on, “One fecund spot is Dulwich Hospital”*® There, Race
hoped to gather samples of red cells and genetic data from mothers and
their children. Fired up by this apparent racial link, Race sought to ac-
quire what he called “colored” samples from serologist colleagues travel-
ing in Nigeria and Ghana.** A supposed connection between race and
blood group had become a research question in its own right.*

In the film Emergency Call, the paternalistic doctor could educate the
“colored” sailor (and the film-viewing public) in the lesson that blood
transfusion had the power to dissolve racial categories: “White, black,
brown, yellow: human blood’s the same the world over.”®' To the Re-
search Unit experts, though, blood the world over was not the same.
Race and Sanger were well aware that human populations varied in their
frequencies of certain blood group alleles—as we will see, their close
colleague Mourant was a world expert on this kind of variation.®* But
they also believed that some blood groups could be diagnostic of race,
perhaps drawing on recent claims that hemoglobin—another blood
constituent—could offer “proof” of blackness.®® In a lecture about their
ongoing work, Sanger explained that anti-V was “the best single anti-
body yet known for distinguishing negro blood from that of whites.”%
To the MRC, Race claimed that “the diagnostic power [of anti-V] was well
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illustrated when the two New York whites who had V . . . were found,
on enquiry, to be Puerto Ricans.”% Race was implying that new antigens
might offer a direct link to racial identity (and moreover that “negro”
blood in New York shared fundamental features with blood from “Puerto
Ricans,” London-based Jamaicans, and donors from Nigeria and Ghana).
Commenting on yet another blood group system, Race reported to the
MRC, “If we assume that a third allele Fy is the explanation [for these
antigens] then this is the biggest known single gene difference between
negroes and whites. Skin colour, shape of face and so on do not count
for they must depend on many and unidentified genes.”®® The way that
Race framed it, certain blood groups were more direct indicators of race
“even” than skin color.

The London researchers took the Knickerbocker’s “negro” and “col-
ored” categories for granted. And these labels apparently also cast “Brit-
ish” blood in a new light. Race and Sanger began to use the term “white”
to characterize certain samples.”” Writing to Cahan to update him on
recent findings, Race and Sanger recounted taking blood from a friendly
family of “very white . . . farmers,” and they included in their MRC report
a section entitled “Work on the Blood Groups of Whites.”® The terms
“negro,” “white,” and “colored” had been created in the context of New
York City by a blood transfusion system that had a long history of blood
segregation. The London unit now imported and applied these terms to
individuals and families in Britain, where different histories of coloniza-
tion and migration had forged a strikingly different social landscape.®

We have already seen that the British researchers’ pursuit of serological
and genetic variation depended on geographically dispersed networks.
Specimens from highly distributed groups of donors brought new an-
tigens and alleles into the purview of the Research Unit. Now, blood
from New York marked with racial labels seemed particularly rich with
serological promise. These novel samples had the potential to yield new
properties of blood groups, new antigens and antibodies, and new way-
points on the human chromosomes. Sanger herself used a geographical
metaphor when she commented that their interest in “negro” blood
“was not so much in the anthropological significance of the findings,
but in the less parochial view that they gave us of human genes.” With
wry self-deprecation, Sanger went on: “We had previously tended to
feel that only British genes, and of course Australian, deserved serious
study”—presumably referring to “white” Britons and Australians.” Race
made the point more directly when he told the MRC, “By studying ne-
gro blood we learnt something about a locus that we could not possibly
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have done had we confined ourselves to white samples.””! Moreover,
analogous to the value placed on so-called primitive populations in
studies of blood group diversity, “negro blood” at this time and place
was judged valuable because it could reveal genetic and serological se-
crets that were not just specific to certain races but relevant to all human
blood.

Panels and Peoples

Rare blood was identified in different ways. The work of the NBTS to
mark individuals according to blood group not only made variation vis-
ible but also defined certain individuals as rarer (and more valuable)
than others. Some donors were particularly prized for their rare combi-
nations of blood groups; others, for their high-titer antibodies. Inscribed
racial categories could mark donors and samples in a way that elevated
their value to serological and genetic research. The NBTS also made cer-
tain people exceptional in a more literal way. The transfusion services
changed patients’ bodies, transforming them into devices for detecting
blood group and genetic novelty. The highly distributed communica-
tion systems of the NBTS, and the bodies of donors and patients, func-
tioned together as an instrument for defining blood groups. In turn, the
identification of new groups recursively shaped the identities of blood
and its donors.

As blood traveled further, the “rare blood panels” that had begun
as national projects gradually expanded internationally. In 1956, the
National Blood Transfusion Association of Eire (Republic of Ireland) for-
mally requested to be brought together with the UK National Rare Blood
Panel.”? In 1960, by which time whole blood could routinely be sent
across the Atlantic, the American Association of Blood Banks National
Cell Register applied to work out a scheme of formally liaising with the
UK National Panel.”? In 1964 the International Society for Blood Trans-
fusion sought to create a single International Rare Blood Panel—an ini-
tiative that was eventually established in 1968 in collaboration with the
World Health Organization.” Under that scheme, national blood trans-
fusion centers were responsible for testing candidates for the panel, who
would eventually have their blood checked again at Mourant’s Refer-
ence Laboratory. Thus, as blood became more mobile and more finely
differentiated, donors were brought into more expansive bureaucracies.

As rare blood became familiar to newspaper readers, it also began
making regular appearances in reports of another kind. In the court-
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room, blood groups were still cited in paternity disputes; now they also
became part of the drama of murder trials. London’s Scotland Yard es-
tablished a blood grouping laboratory to trace the identities of criminals
over space and time.” Newspaper reports of trials began to cite court-
room evidence from serologists, and readers were learning that “rare”
blood could offer particularly damming evidence of culpability. In 1949,
a “rare blood group” was cited as key evidence by the Times in its report
of a murder charge in North London.”® During the same year, the head-
line on the front page of the Gloucester Citizen declared, “‘Rare’ Blood
on Accused Man’s Clothing,” and explained that bloodstains from the
alleged murderer were of the same group as the victim’s, “a rare one
found in only 2 %2 per cent of the population.””” In 1953, the New York
Times cited a Scotland Yard detective in claiming that human blood was
“becoming almost as valuable as fingerprints” for the identification of
individuals.”® The forensic truth of rare blood was also woven into the
plot of Emergency Call, where the final would-be donor (the “murderer-
on-the-run”) is identified from the (rare) blood left at the scene of his
crime several years earlier. Although the criminal is by then living under
a new name, his blood betrays his true identity to the doctor and police
chief. In the end, the heroes of the film are almost too late: as they catch
up with him, the murderer is shot. But before he dies, he consents to
giving a last pint of rare blood, and the little girl’s life is saved.

In the United States, “rare blood” took on an even more vivid role
in the imagination of the nation. Emergency Call was apparently such a
successful film that it was rereleased in the United States under the ti-
tle The Hundred Hour Hunt, where it caught a wave of interest in rare
blood that was fueled by concerns about a future atomic war. In the
1950s, many US cities and states implemented programs for mass blood
grouping. Knowing one’s blood group was a civic duty, and ideally, that
information was intended to be visibly attached to a person’s body. There
were several efforts to issue citizens with “dog tags” that were “atomic
radiation-resistant” and color-coded by blood group.” Remarkably, In-
diana initiated “Operation Tat-Type” to tattoo blood groups onto the
arms or chests of residents.®” And as knowledge about transfusion ex-
panded, Americans also learned that some blood groups were particu-
larly unusual and precious. Newspapers and novels intensified interest
in rare blood, and “rare blood clubs” merged a culture of fraternal secret
societies with medical preparation for atomic war.8!

The London-based Research Unit relied on and helped orchestrate an
interplay between serological genetics, the national transfusion infra-
structure, and international networks. Next door, Arthur Mourant’s lab
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was also devoted to blood groups, but in ways that used transfusion net-
works to chart genetic diversity. Like Race and Sanger, Mourant would
make productive use of British blood and also of the expanding interna-
tional movement of specimens and data. But instead of studying genetic
inheritance per se, he would use the circulation of blood and paper to
map the genetic relationships of the peoples of the world.
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Postwar Blood Grouping 2:
Arthur Mourant’s National
and International Networks

On January 1, 1952, the Royal Anthropological Institute
(RAI) established the first institution devoted to worldwide
data on human genetic diversity. The Nuffield Blood Group
Centre was to bring into a single place all knowledge about
the blood group frequencies of human populations. The
center was located in a modest cottage at the back of the
RAI in Bedford Square in North Central London.! But it had
lofty ambitions. As the US magazine Science News-Letter put
it, the result would be a scientific picture of human history,
revealing “the genetic relationships” of people across the
world and making visible the “past nomadic wanderings
and migrations of early human tribes over the face of the
earth.”? The project was certainly effective. Within a decade,
the center was famous for its work to geographically map
the world’s blood groups, and its data represented tests car-
ried out on several million people.?

The project cohered with a postwar inclination toward to-
talizing scientific archives.* Practically speaking, its collection
activities were made possible in part by the center’s director,
Arthur Mourant, who was also in charge of another London-
based institution, the Blood Group Reference Laboratory.
As its name implied, the Reference Laboratory was a central
“reference” point for puzzling samples of donor or patient
blood. Based in Chelsea, a few miles from the Nuffield Blood
Group Centre, the Reference Laboratory made and distributed
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antisera to the postwar National Blood Transfusion Service (NBTS); it also
made blood-based standards that other laboratories used as metrics for
assessing local blood grouping reagents. It would soon be recognized by
the World Health Organization (WHO) as the official International Blood
Group Reference Laboratory. In that capacity the lab would distribute stan-
dardized antisera and check the purity and specificity of reagents from
WHO-accredited labs around the world.

These laboratory practices made possible Mourant’s paper-based blood
group archive. Mourant rarely collected blood himself; rather, he lever-
aged his position at the heart of the postwar transfusion service to rou-
tinely collect data via depot directors on all new NBTS donors. On the
international stage, he supplied standard reagents and serological advice
to doctors, anthropologists, and missionaries; to blood banks, hospitals,
depots, clinics; and to researchers on fieldwork expeditions, and he asked
for local blood group data in return. Beyond those networks, he corre-
sponded with researchers intent on collecting blood group data on expe-
ditions, often using British colonial institutions and contacts.

As a result, the Reference Laboratory became the most important inter-
national hub for testing reagents and blood specimens, and the Nuffield
Blood Group Centre (henceforth “Blood Group Centre”) amassed paper
records from across Britain and beyond. This chapter examines the rela-
tionships between Mourant’s exchanges of antisera and his accumulation
of data, and their dependency on networks built on wartime blood trans-
fusion, long-established colonial structures, and new postwar infrastruc-
tures of international health. It describes how Mourant’s paper-based “an-
thropological” activities helped him to position the Reference Laboratory
as an international authority capable of adjudicating standards, and how
his standardization work allowed him to amplify his anthropological col-
lections. Yoking these enterprises meant that within a few years Mourant
could claim to be in charge of the most authoritative collection of blood
group data in the world.

Antiserum and Authority

Mourant’s earlier life and career prefigured his interests in laboratory
medicine, anthropology, and mapping.° Born on Jersey—one of the Chan-
nel Islands between southern Britain and northern France—he earned an
undergraduate degree in chemistry at Oxford, where he developed inter-
ests in archaeology, human prehistory, and, above all, geology. After doc-
toral research on the Precambrian rocks of Jersey, and a couple of years of
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laborious mapping work for the British Geological Survey, he returned
to Jersey in the middle of the Depression, unsure where to turn next.
On the suggestion of his family’s doctor, he established the island’s first
private chemical pathology laboratory, where contact with local doc-
tors and medical problems inspired him to apply to medical school in
London. Once he gained his medical license, he decided on a career in
clinical medicine, and in 1944, he was posted as a junior medical officer
to the North East London Blood Supply Depot in Luton.

Now in the midst of the wartime EBTS, Mourant bled donors, drove
vans, and carried out grouping tests. He also became intensely interested
in the developing work on the Rh blood groups; he later claimed that
during a feverish attack of the flu he had experienced a lucid delirium in
which he had been able to integrate “all the facts and theories” of the in-
creasingly complex system.® At around this time Mourant encountered a
perplexing case of blood transfusion involving anemia at his depot and,
through a series of tests, he discovered one of the Rh antisera that Fisher
had predicted. Delighted by this discovery, the Cambridge-based Galton
Serum Unit invited him to collaborate further with George Taylor, and
after Taylor died unexpectedly in 1945, Mourant joined the unit.

At Cambridge, Mourant worked with Race and doctoral student Robin
Coombs on the development of testing reagents to detect Rh antibodies,
which were difficult to identify using conventional antisera.” The Galton
Serum Unit was integrated into wartime transfusion infrastructure, and
it made, tested, and distributed high-titer testing reagents to depots and
labs around the country. Mourant took part in these activities enthusi-
astically, and when the war ended, the MRC assigned these serum-based
responsibilities to the Reference Laboratory in London, under Mourant’s
direction.

Mourant quickly built up a sizable laboratory. The principal sources
of antisera in the 1940s were high-titer human donors (for anti-A and
anti-B sera) and laboratory rabbits (for anti-M and anti-N). To make Rh
reagents, Mourant and his colleagues bled women who had become im-
munized against the Rh factor during pregnancy.® In this, Mourant was
helped by Joan Woodward, who had been in charge of serum production
at the Galton Serum Unit, and former unit member Elizabeth Ikin, who
by then had ten years’ experience of specialized blood group work. A
great deal of the laboratory’s work involved “serological investigations,”
that is, the routine testing of blood specimens sent by depots around
the country—work that, as we have seen, provided the raw materials
for serological genetics. Mourant considered Ikin “the most experienced
blood grouper in Britain,” and would later describe her as the “mainstay”

137

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

CHAPTER SEVEN

of the laboratory she largely managed for the next thirty years.” Other
technical staff at Mourant’s laboratory came to work there from high
school. In line with the increasingly professionalized lab technician
workforce, and as was usual with blood grouping work specifically, al-
most all of the employees in the Reference Laboratory were women.!°
Mourant soon added a “medical officer” to his staff, to give practical
advice on transfusion problems and hemolytic disease. By 1950 the lab
comprised twenty workers, including scientists, technical staff, animal
attendants, and people washing and packing glassware. (Mourant esti-
mated that “nearly a million tubes, bottles and other pieces of glassware
are washed in this room annually.”)!" Moreover, Mourant’s staff pro-
vided a massive increase in blood grouping training in postwar Britain.!?

From his new position at the Reference Laboratory, Mourant cultivated
an international reputation through the manufacture and distribution of
reference standards for blood grouping antisera—that is, the antibody-
containing reagents used to test blood groups. Thanks to wartime de-
velopments, by the late 1940s, serum and plasma could be remarkably
long lived.* They were stored frozen at —10°C or —20°C, or freeze-dried by
evaporating off the liquid at low temperature and pressure. Freeze-drying
resulted in a white powder that could keep its original titer indefinitely.
Whereas the fragility of red cells limited the distances that antigens could
travel and still be interpreted by serologists, freeze-dried antisera could
travel internationally with ease, permitting new connections between
institutions.

How were standard antisera made? In the late nineteenth century, im-
munologist Paul Ehrlich had first established the principles of standards
for biological agents. Like humans, laboratory animals vary in the titers
of antibodies in their serum. Ehrlich established a method of comparing
the biological potency of serum doses to a reference standard, that is,
fractions of a single large batch of the same product.' The expansion of
serum therapy in the early twentieth century led to the establishment
of several institutes for serum research and standardization, including
the Statens Serum Institut in Copenhagen and the Division of Biological
Standards within the National Institute for Medical Research (NIMR) in
North London." To Mourant, the supreme stability of freeze-dried blood
grouping antisera raised the possibility of producing a reference stan-
dard that could be distributed widely and used to measure the concen-
trations of antibodies in local reagents.

The idea was that any lab could titrate the standard antiserum in paral-
lel with their own local supply so that the potency of the latter could be
expressed in terms of the standard.'® Mourant’s Reference Laboratory col-
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GROUPING
Anti-B ¢

7.1 Still from the film Blood Grouping (1955), the purpose of which was to show students
and house officers some of the techniques used in routine blood grouping in a hospital
laboratory. This image shows standard antisera supplied by Arthur Mourant’s Blood Group
Reference Laboratory at the Lister Institute. Anti-A serum is provided in a brown glass
bottle with a brown label, anti-B in clear bottle with a white label. Those labels explain the
required dilution ratios and give the reference batch from which the sample was derived (on
the right, anti-B is a sample from reference batch 195). Filmed at the Group Laboratories,
Mile End Hospital, London. Cyril Jenkins Productions Ltd., Blood Grouping (Imperial
Chemical Industries Limited, 1955), 20:33 min, sound, color. Still image from 00:02:22.
Wellcome Collection, London, https://wellcomelibrary.org/item/b17505963.

laborated with the NIMR to set up standards for blood grouping antisera
for hospitals and depots around the country (figure 7.1). Mourant viewed
this standardization and supply work as being in keeping with Britain’s
new national model of health provision. Just as procurement of donated
blood for transfusion conformed “particularly well with the spirit of the
National Health Service,” so he believed that the “free supply of testing
sera of human origin was a logical extension of the system.”'” To Mou-
rant, the donation, standardization, and supply of blood grouping anti-
sera helped to forge a publicly spirited form of health care.

In 1948, Mourant and the Reference Laboratory began extending those
anti-A and anti-B standards internationally. Between the wars, the League
of Nations Health Organisation had coordinated standards for various bac-
terial antitoxins, antidysentery serum, insulin, and vitamins. Postwar, the
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WHO continued this work, with the NIMR and Statens Serum Institut in
Denmark continuing to serve as centers for the preparation, maintenance,
and distribution of international standards.’® The methods used by the
NIMR to make anti-A and anti-B standards are a remarkable demonstra-
tion of how blood grouping serum could be considered metrically and po-
litically “international.”!® The project was overseen by Ashley Miles of the
NIMR Department of Biological Standards, and he recruited Mourant’s lab
as central to the task.?® Miles also elicited the collaboration of researchers
at the US National Institutes of Health (NIH) to collect blood from donors
there, freeze it, and fly it to London.?' At the NIMR, samples were defrosted
and blended with sera collected locally, producing a “final pool” of (US-
and UK-derived) serum, which was then dried in a centrifugal freeze-drying
machine at the Lister Institute.?? To determine the antibody concentration
of the pooled sera, Miles and colleagues carried out careful titration tests,
making serial dilutions in successive tubes, adding red cells, and determin-
ing the maximum dilution at which agglutination could be observed. For
further tests on the pooled sera, they sent aliquots (portions) to eight
laboratories in Canada and Europe (Czechoslovakia, Denmark, France,
Holland, Italy, Norway, and Sweden), as well as to the NIH and the Bio-
logic Products Laboratory in Washington, DC—all of which used their
local titration methods to test the robustness of the standard.?® Thus,
these “international” standards were really North Atlantic standards.
The antisera were made from blood from UK and US donors, and their
titers had been established by consensus between European and North
American labs.

The Turn to Anthropology

While Mourant was establishing the Reference Laboratory in West Lon-
don, several London-based researchers were seriously discussing a “clear-
inghouse” for blood group data. Enthusiasm for an institution devoted
to their collation and analysis was motivated in part by the accumu-
lating records of the NBTS. After Fisher’s efforts early in the Second
World War, blood donor records looked to many like a fabulously valu-
able genetic resource. Fisher’s friend and colleague John Fraser Roberts,
for example, actively exploited the opportunities afforded by the re-
cords. Having served on the MRC Human Genetics Committee in the
1930s, he shared many of Fisher’s interests in blood group genetics, and
he used the wartime transfusion-center records in Bristol and Wales to
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publish several papers in Nature and the Annals of Eugenics.?* In 1948, the
Times quoted him extolling “the great practical importance” of blood
groups, which “had led to the testing of millions of donors, thus permit-
ting applications to geographical and racial variations without parallel
in living forms.”?* Cyril Darlington was also enthusiastic about blood
group diversity studies. An eminent plant cytogeneticist, enthusiastic
eugenicist, and public advocate for genetics, Darlington had a strong
interest in the relationship of blood groups to language distribution.>®
Fraser Roberts and Darlington were both concerned that with the steep
decline in active donors since the war, NBTS records might be selectively
deleted, potentially destroying whole collections of valuable genetic
data. In 1948, both men appealed to the Nuffield Foundation for money
to support a project to mine and evaluate this wealth of information.?”
They proposed that the records might form the basis of a comprehensive
survey of the genetic diversity of the whole of the British Isles.?

Fraser Roberts and Darlington had a keenly interested audience. The
country was struggling to come to terms with the prospective disman-
tling of its empire. It was also grappling with a demographic crisis and
with a severe labor shortage that was producing new patterns of emi-
gration and immigration.?’ Perhaps responding to perceived challenges
to British identity, the RAI established in 1948 a British Ethnography
Committee under the chairmanship of distinguished anthropologist and
geographer Herbert Fleure, the remit of which was to “consider means of
promoting the ethnological study of Great Britain.” The committee in-
corporated the blood group survey into its program and included Fraser
Roberts in a series of lectures in the early 1950s. He lectured on Britain
as a singular site for studying genetic diversity, owing to its “long and
stable history, well authenticated records, high racial diversity and rec-
ognized genetic gradients.”?’ He elaborated further in a 1951 BBC radio
Home Service broadcast called History in Your Blood, in which he wryly
quoted the comic book 1066 and All That (1930) on the history and na-
tional identity of the British Isles:

The Scots (originally Irish, but by now Scotch) were at this time inhabiting Ireland,
having driven the Irish (Picts) out of Scotland; while the Picts (originally Scots) were
now lrish (living in Scotland) and vice versa. It is essential to keep these distinctions
in mind.?!

Fraser Roberts was elevating genetically “mixed” populations in a way
that echoed the rhetoric of the 1935 book We Europeans.
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In the same broadcast, Fraser Roberts announced that a “big count”
of blood groups had been carried out in the northern counties of En-
gland, “thanks to the help of the officers of the National Blood Transfu-
sion Service at Newcastle upon Tyne,” a large and densely industrialized
city in the north of England.** Fraser Roberts was referring to a recent
pilot study he had carried out to evaluate whether transfusion records
could be used to map blood group diversity—a larger, much more sys-
tematic version of Fisher’s wartime enterprise. Fraser Roberts had good
reasons for choosing to study the transfusion records in that particular
part of the country. He was concerned that donors with common blood
groups (who were regarded as less valuable) might resign disproportion-
ately from panels and that this kind of selection might threaten the in-
tegrity of the data of an entire regional set of transfusion records. Speak-
ing about this, he worried: “If there is any possibility that some of the
cards of resigned donors may have been destroyed, the whole record is
unusable for anthropological purposes.”** So he needed a set of records
in which “resigned” donors had not been discarded, and the clerical prac-
tices at Newcastle suited him perfectly in this respect.

This pilot study of British blood groups sowed the idea of a larger-
scale “anthropological” center. Other researchers besides Fraser Roberts
were keen to talk about this possibility. Wales-based physician Morgan
Watkin was in the midst of a large-scale study of Welsh blood groups.**
Mourant was involved in population diversity studies in England and
Denmark and was closely engaged with research on the Rh groups of
the Basques.* Under his direction, the Reference Laboratory was already
carrying out a significant quantity of “blood group anthropological
work”—that is, testing specimens for the purpose of elucidating popula-
tion blood group frequencies.*® Darlington had recently published on
the distributions of blood groups and language sounds in Europe.?’

With all of this support, the RAI put the idea of an anthropological
blood group center on a more formal footing in 1951 when it convened
a one-day meeting, held in the Eugenics Theatre at University College
London. It brought together geneticists, anthropologists, and transfusion
workers to “survey the functions and need of blood group studies in an-
thropology.”* Chaired by Fleure, the delegates agreed that they needed to
address the question of “how to collect, assess, and make available to an-
thropologists the vast and rapidly growing mass of data on blood groups,”
both published and unpublished. The proposed center would “tabulate
and analyse results and data, . . . act as a clearing house and information
bureau,” and “assist fieldwork and publication.”** An RAI Blood Group
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Committee, which included Fleure, Fisher, Fraser Roberts, Darlington,
and Mourant, was appointed to oversee the planning.

For Fisher and Fraser Roberts, the formal inclusion of blood group stud-
ies in the program of the RAI helped to fulfill a vision of genetics that they
had articulated more than a decade before.* For the RAI, it pointed to a
new agenda for anthropology. After the war, some of the institute’s mem-
bers had worried about how the atrocities of National Socialism would
impact studies of race. In 1946, Fleure had used his inaugural speech as
RAI president to announce that it had been “a mistake to divide man-
kind into groups termed ‘races,”” and to recommend that anthropolo-
gists focus their efforts on how “drifts of people in different directions
carried ancient characters far and wide.”*! Fleure, who had spent much
of his career studying the racial geography and history of Wales, felt that
population genetics offered a cogent way of reforming the questions and
methods of race science. In line with arguments developed by Julian Hux-
ley and others in the 1930s, and soon to be deployed publicly by UNESCO
in its campaign against racial prejudice, Fleure urged anthropologists to
“welcome increased co-operation from researchers in genetics.”#? Fleure
believed that the Blood Group Committee was essential for promoting
such cooperation.

Applying again to the Nuffield Foundation, the Blood Group Com-
mittee obtained the £14,000 needed to run the center for its first five
years.** Mourant was already enthusiastic about anthropological col-
lections. By 1950 his Reference Laboratory was regularly testing blood
specimens for the purposes of determining population blood group
frequencies, and as a result he and Ikin had already coauthored three
papers in the American Journal of Physical Anthropology.** Mourant was
appointed “honorary advisor” to the center—but was invariably referred
to as “de facto director” or “director.” Statistician Ada Kope¢c—who had
a mathematics doctorate—was in charge of its day-to-day running, and
Kazimiera Domaniewska-Sobczak was its clerical assistant. Another Pol-
ish colleague, Janina Wasung, joined them soon after as librarian. The
three women were multilingual and scoured the published literature on
blood groups.* They maintained a card-index bibliography of publica-
tions, assembled an offprint collection, and correlated and tabulated all
relevant blood group research in preparation for computation.*®

Work at the center was broadly divided into the collection of “over-
seas” blood groups (of which more in the next section) and British blood
groups. The British Blood Group Survey was established by Mourant and
Kope¢ and operated along similar lines as the Newcastle pilot study by
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Fraser Roberts. Like the latter, it was built on data extracted from donor
registrations and was made possible by Mourant’s position within the
NBTS. At regular meetings of regional transfusion directors (RTDs) at
the Ministry of Health, Mourant persuaded depot directors to cooper-
ate with the researchers, despite the potential administrative burden it
would place on the transfusion service. By the time the project began
in earnest, Mourant reported that he had been “assured of the friendly
cooperation” of his RTD colleagues.*’

That “cooperation” became institutionally embedded in the NBTS when
officials modified its donor record cards to “incorporate information on
places of birth, occupations and maiden names of married women.”*8
These inscriptions gave a new and additional meaning to such records:
they became anthropological documents as well as medical ones. Postal
codes and birth names made donors and their donated samples amenable
to anthropological analysis. Just as during the war, donors themselves
were still apparently unaware that their blood was being used for this
purpose: there is no evidence that the transfusion services worked to de-
scribe or explain the British Blood Group Survey to its recruits. Rather,
it was RTDs whom Mourant had to recruit and maintain good relation-
ships with. At their regular meetings at the MoH, Mourant repeatedly
reminded delegates to send their records to the center.* At one, Mou-
rant invited Fraser Roberts to give a lecture on the aims and objectives
of the survey.*® Kope¢ displayed maps and gave demonstrations at confer-
ences in London and Paris, and Mourant hosted a meeting of RTDs from
across the country to show them the product of their anthropological
endeavors.’! By 1955, all the Scottish transfusion centers and most of the
English ones regularly cooperated with the Nuffield Blood Group Centre.
Mourant eventually persuaded the NBTS to adopt a formal inscription
protocol whereby depot workers would copy the registrations of new do-
nors and send them to the center as a matter of routine.’> Over the next
fifteen years, Kope¢ received, sorted, and analyzed blood groups from
England, Wales, Scotland, and Northern Ireland.

International Networks

By the early 1950s, Mourant was ideally placed to collect blood group
data not only from the British Isles but also from overseas. Many coun-
tries now had national transfusion services, often run by the Red Cross.>
Beyond national borders, the infrastructures for transfusion were expand-
ing internationally. European colonies promoted the transfer of practices
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and materials between countries. The British Red Cross ran transfusion
schemes in Kenya, Uganda, Southern Rhodesia, Northern Rhodesia, Ni-
geria, and the Gold Coast.** The MoH attempted to transfer transfusion
technologies to and from Canada, New Zealand, and India.*® For a short
time before the independence of French West African countries, several
cities in the region were connected by the movement of blood and plasma
from the Dakar transfusion service in Senegal.*® Exchanges were also of-
fered by new international societies. The International Society of Hae-
matologists was founded in 1946 and held annual congresses for its rap-
idly expanding membership. In 1951 the International Society for Blood
Transfusion launched Vox Sanguinis, which remained a premier journal
for blood group research for many years. The increasingly international
movement of labor, blood, and sera opened new possibilities for collabo-
ration, standardization, and exchange.

In 1950, the International Society of Haematologists held its congress in
Cambridge, where Mourant’s collaborator Norwegian serologist Otto Hart-
mann formally proposed that the WHO designate (and fund) Mourant’s
Reference Laboratory as the organization’s “International Laboratory.”*’
Established in 1948, the WHO was an agency of the United Nations, with
headquarters in Geneva and regional officers around the world. This was
a body that was designed and created by the industrialized nations—
especially the United States, the United Kingdom, and Western Europe.
Within that framework it brought together into a single organization the
work of centralized epidemiological surveillance, campaigns against epi-
demics, disease control, and health system reform.*® Blood transfusion was
part of the last of these.

Essential to the machinery of the WHO were expert advisory panels
and committees, which provided the organization with technical advice
on particular subjects and disseminated their findings through “tech-
nical documents.”® The WHO’s Expert Committee on Biological Stan-
dardization was already coordinating efforts to produce international
reference standards for vaccines, antibiotics, and other therapies, and
the International Society of Haematologists proposed that standardized
blood grouping reagents should be regulated in a similar way. The in-
creasing significance of rare blood for transfusion made this particularly
pressing. By now most laboratories found it straightforward to prepare
antisera containing anti-A, anti-B, anti-C, anti-D, and anti-E antibodies.
But many rare blood groups could be detected only using equally rare
antisera, which were hard for many labs to make or obtain.*

The WHO was not just concerned with antiserum but also sought to
make and control contact between institutions. Guided by European
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scientists (Mourant included), the WHO designated certain preferred
laboratories around the world as “national blood grouping laboratories,”
which would serve as points of contact for regional blood banks, transfu-
sion centers, hospitals, and local health clinics. In creating a single “in-
ternational” reference laboratory, the WHO produced a node for the ex-
change of testing reagents and advice among its member countries.®! This
node was not an obligatory passage point, but it did elevate Mourant and
his laboratory to a visible and highly respected position within a large net-
work of institutions. By designating the “international” and “national”
laboratories, the WHO selected and yoked together key sites that served as
centers of authority and expertise for those working with blood.**

Ashley Miles of the NIMR was appointed head of the WHO Expert
Committee on Standardization, and his prior collaborations with the Ref-
erence Laboratory likely helped the latter’s elevation to the WHO role.
Several other features also perfectly positioned Mourant’s lab for the part.
The Reference Laboratory already gave regular courses in blood group-
ing technique to pathologists and technicians in Europe, the Common-
wealth, and many other countries, which extended its authority far be-
yond Britain. Owing to its extensive international contacts, the lab
already had an unparalleled collection of frozen antibodies, which could
be used to carry out detailed testing of red-cell panels.®® Conversely, lab
workers in Britain and overseas routinely sent the Reference Laboratory
samples of rare antibodies for verification. As a result Mourant could
claim that “almost certainly no other laboratory in the world . . . holds
such a wide range of sera.” Just as with the Research Unit next door,
this was a consolidation of power based on the recursive relationship
between antibody-containing sera and antigen-associated red cells. An-
other key feature in favor of Mourant’s lab was the National Rare Blood
Panel: the register of donors with the most unusual blood groups who
could be called upon to donate in an emergency. Mourant oversaw the
panel and envisaged its international expansion: “It would be a rela-
tively straightforward matter to include persons from other countries in
such a register.” Such a move would not only help hospitals locate rare
blood for transfusion but also enable a far greater range of laboratories
to access unusual blood specimens for research.®

Thus, in 1953 the WHO officially appointed Mourant’s lab as its In-
ternational Blood Group Reference Laboratory, a move that brought ex-
tra funding for WHO-related work.% With this appointment, the lab was
required to perform practical tasks for the national blood grouping labo-
ratories of other countries: distributing the rarer kinds of antisera to de-
termine the purity of sera, and testing panels of red cells submitted by
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those labs. As a result, Mourant could project the Reference Laboratory
as a place of unparalleled expertise. Indeed, Mourant himself was a key
source of advice when the WHO was establishing its list of “national”
reference laboratories, thus helping to define the shape of the WHO blood
transfusion network.® This expanded Mourant’s range of postal exchanges
and intensified the flow of blood group results to the Nuffield Blood Group
Centre in Bedford Square.5’

“Worldwide” Data

Now that it was WHO-affiliated, the Reference Laboratory could broaden
its network, and in so doing it mobilized a brisk traffic of reagents, blood
samples, and data to and from labs worldwide. Mourant himself character-
ized his standardization work and his anthropological interests as reciprocal
and mutually beneficial. To the WHO, he claimed that his anthropological
endeavors strengthened the authority of the Reference Laboratory among
the international transfusion community.*®® To the MRC, he explained that
he was uniquely placed to elicit “collaboration of local workers [collecting]
specimens of blood for anthropological research.” These activities were ap-
parently so happily interdependent that Mourant was able to describe his
anthropological studies in routine reports to the MRC without needing to
explain how they cohered with his clinically related duties.®®

Mourant’s extensive archive of correspondence testifies to the varied
exchanges that drove the movement of sera, blood, and data.”® Some-
times Mourant appended requests for blood grouping results to letters
that accompanied reagents to hospitals, blood banks, clinics, or trans-
fusion centers. In other cases, scientists or clinicians shared data when
they asked Mourant for advice or hard-to-obtain antisera. Sometimes
Mourant wrote to authors of anthropological studies to ask for points
of clarification or to inquire after new results. On occasion, he brokered
contacts between distant researchers and clinics or blood banks that
could serve as local sources of reagents or equipment. Sporadically, Mou-
rant himself requested samples of rare sera, such as when he contacted
the US company Spectra Biologicals (which supplied reagents to “the
complete blood bank”), in order to carry out what he called “special ‘Af-
rican’ work.””! Beyond simple lists of data, Mourant encouraged certain
correspondents to send chilled blood samples to the Reference Labora-
tory, where they would be tested by Ikin or other laboratory staft.”

In describing the movement of anthropological blood and data, I use the
term “exchange” to acknowledge that in sharing their materials, Mourant’s
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correspondents at least expected something in return—whether that be
serum, contacts, scientific credit, help and advice in the future, or the
published acknowledgment of an internationally known blood special-
ist. These interactions established bonds of reciprocity between collectors
operating in overlapping social and professional worlds, often at some
geographical distance from one another.” The exchanges between Mou-
rant and his correspondents were heterogeneous and informal: no single
correspondent was obliged to cooperate with either the Reference Labora-
tory or the Nuffield Blood Group Centre. But Mourant’s WHO-approved
position carried a great deal of weight, and he had considerable influence.

Mourant’s letters of the 1950s give a sense of the geographical and
political variety of his correspondents: for example, the University Col-
lege of the West Indies in Trinidad; the Armed Forces Medical College
in Pune, India; Shanghai’s Second Medical College; and the Connaught
Hospital in Freetown, Sierra Leone.”* Many of his correspondents had
trained in Britain or the United States and now worked in European co-
lonial hospitals and universities; others learned about Mourant'’s services
through the WHO or related professional networks.

Mourant had a tendency to instrumentalize “local” scientists as collec-
tors or informants who could serve his own research projects. Historian
Elise Burton draws attention to a notable case in which one researcher,
Israeli anthropologist Batsheva Bonné, resisted Mourant’s paternalistic
formulation of their relationship, leading to a professional conflict over
priority rights to publish and interpret data.”” This not only makes vis-
ible the asymmetrical power relationships between Mourant and some of
his scientific correspondents but also highlights Mourant’s absolute reli-
ance on scientists like Bonné to negotiate, collect, and analyze anthropo-
logically and genetically meaningful data. Mourant traveled regularly to
attend international conferences, but he rarely collected blood himself,
either at home or abroad. He was a London-based, MRC-funded, WHO-
accredited technocrat, who accumulated data by making use of interna-
tional networks of public health and transfusion and European colonial
investments in medicine and research.

While a great deal of data and blood arrived in London from medical
institutions, Mourant also supported European researchers on “expedi-
tions.” For example, he supplied Paul Julien, president of the Netherlands
Anthropological Society, with rare antisera for a study of “pygmies” in
Gabon, central Africa.”® In 1962, he arranged serological training for
Cambridge students embarking on an expedition to Cambodia and Indo-
nesia.”” The Reference Laboratory tested chilled samples sent from Oxford
anthropologist Derek Roberts on an expedition in Sudan.”® And Mou-
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rant’s colleagues taught blood grouping and supplied antisera to another
Oxford student, Anthony Allison, who orchestrated two blood-collecting
expeditions in the late 1940s and early 1950s, one to Kenya, another to
northern Scandinavia.

Allison’s activities offer a snapshot of some of the institutions and
professional and personal connections that supported research by Mou-
rant’s correspondents in the 1950s. Allison embarked on his first student
expedition to British-controlled Kenya under the auspices of the Oxford
University Exploration Club. Preparing for his trip, Allison visited the
Lister Institute to gain serological training.”” Mourant also provided him
with advice on how to collect and transport blood, and offered written in-
troductions to Kenyan laboratories and medical institutions with relevant
equipment and expertise. British colonial Kenya seems to have been a
favorite destination of the Oxford University Exploration Club, which by
then had already organized two expeditions to the country since the end
of the war.® Affirming the significance of Kenya as a scientific destina-
tion for UK researchers, over half the money for Allison’s expedition was
granted by the Colonial Office, which had established a fund in 1940
for expanding scientific research in Britain’s colonies.®! Despite the early
signs of a violent resistance movement against the British colonial gov-
ernment, a Kenyan blood group survey apparently fitted neatly with the
stated goal of the Colonial Office to support the scientific study of colo-
nial environments and societies.®?

British colonial institutions and administrative links helped to make
certain populations accessible and amenable to bloodletting. To reach
the people that Allison made into his research subjects—as he put it in
a report of his first trip, “Kikuyu, Masai, Luo and Girama tribesmen and
Arabs”—Allison leveraged contacts with his family and friends and relied
upon local networks of medics and public health workers.%3 He claimed
that the “semi-official” status of the Oxford Exploration Club helped to
persuade doctors and scientists to provide local introductions and access
to labs.® Testifying to some of the local institutional contexts in which
he collected blood on that initial trip to Kenya, Allison referred to his
Luo and Kikuyu research subjects as “hospital patients” and “groups of
labourers” in districts in or near Nairobi. Without further explanation,
Allison also reported blood grouping tests “carried out in the field . . . on
233 Masai tribesmen” further to the south.® He recruited professionals
to help secure blood using a branching network of contacts: the director
of the Medical Research Laboratory in Nairobi was a family friend, and
through him Allison elicited introductions to district medical officers
and, in turn, to people he termed “local medical assistants,” whom he
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recruited to accompany him on his collecting forays.®® Allison evidently
trusted those professionals with the important job of identifying poten-
tial research subjects, and to readers he offered no further details of how
they chose individuals to bleed.?”

Allison’s expeditions targeted human populations that were becom-
ing typical of postwar genetic collecting projects: marked as “isolated,”
“ancestral,” “unmixed”—these terms often referenced those groups sub-
jected to the greatest administrative control (and contrasted with the
“mixed” British populations promoted by Fraser Roberts).®® Allison’s ap-
proach was similar to other blood-collecting expeditions of the 1950s,
in Africa and elsewhere. For example, in 1955, Ikin and Mourant coau-
thored a paper with a researcher from the South Africa Institute for Med-
ical Research entitled “The Blood Groups of the Hottentots,” in which
they explained that blood from 200 people had been collected “in a
number of their Reserves in South-West Africa” by a local Senior Health
Inspector.® In South Africa, “reserves” were areas of land that had been
demarcated by the Native Land Act in 1913, in which “native” people
were under the administrative control of the colonial government.”®
A study of San people in Southern Africa by the same authors, entitled
“The Blood Groups of the Bushmen,” explained how difficult it had been
to collect blood specimens “from such a primitive, nomadic race, living
in remote and inaccessible regions,” and noted that sampling had been
made possible by the “Regional Health Officer.”*' In Sudan, Mourant’s col-
league Derek Roberts sampled blood from Shilluk, Nuer, Dinka, and Burun
people with help from the “Province Medical Inspector” and the “Public
Works Department.”®? These published papers do not recount how do-
nors were approached and blood drawn, but they do show that colonial
administrators helped to make those encounters happen. States reified
and routinized racial categories through census practices, patterns of em-
ployment and land appropriation, the establishment of “native reserves,”
and educational and medical services.”® These administrative constructs
helped to isolate certain population groups, while white medical officers
and health inspectors made the bodies of apparently isolated, anthropo-
logically distinctive people permeable to blood collectors.

Bleeding
Donors and research subjects themselves were at the very periphery of
Mourant’s networks, almost out of his sight. Mourant rarely encoun-

tered them personally; almost all of his negotiations around blood
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and data were with doctors, depot directors, and researchers.®* But his
correspondents did broker blood, usually with a great deal of coax-
ing, coercion, persuasion, and (sometimes) payment. Blood is abun-
dant and renewable, but it is also messy and dangerous. Human tissues
have often been regarded as something that cannot and should not be
given away except during specific ritual practices—so scientific collec-
tors were obliged to attend to the settings and exchanges of bleeding
encounters.”

Many of Mourant’s correspondents, therefore, extracted and tested
samples in hospitals and clinics as part of routine medical practices. By
the 1950s, drawing blood for testing was relatively uncomplicated in
these settings, even if a needle was daunting.’® Withdrawals outside hos-
pitals and clinics were more complex: we have already seen that Mou-
rant’s Lister Institute colleagues Robert Race and Ruth Sanger carefully
cultivated warm, cheerful relationships with donors and families, but
field studies in countries foreign to the collectors had the potential to
be far more fraught. An important reason for recruiting “local” health
workers was to mitigate and smooth encounters.”” The status and cred-
ibility of those interlocutors was crucial, although in published work
authors seldom mentioned these individuals by name.”®

By this time Mourant rarely drew blood himself, but he did recom-
mend bleeding methods in the RAI’'S much-used handbook Notes and
Queries in Anthropology (1951), which gave fieldwork advice to anthro-
pologists. He noted that the easiest and cheapest method was to prick an
earlobe or finger, though his phrasing testifies to the intimidating char-
acter of the equipment: “either a triangular surgical needle or a ‘blood-
gun.””*® Mourant preferred the more sterile (though potentially more for-
midable) “venipuncture” technique. Applying a tourniquet to the arm,
the collector would use a purpose-designed Bayer’s glass “venule”—an
all-in-one device for withdrawing and sealing two to five milliliters of
blood.'® Blood collections often took place in community buildings or
schools. And although lining up to meet a medic with a needle would have
been familiar to people subject to vaccination regimes, participants would
have been right to be wary of blood collectors. Mourant explained to his
anthropologist readers the risk of transmitting hepatitis even with alcohol-
sterilized needles: the “blood-gun” was “best kept in a tube of spirit and
rubbed with spirit on cotton wool before and after use and between succes-
sive subjects. . . . Ideally . . . needles should be boiled or flamed each time
they are used” (my emphasis).'’! Regarding the venule, Mourant warned
fieldworkers that venipuncture should only be performed by medically
qualified professionals who were “fully aware of the dangers of sepsis.”1%?
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Mourant was careful to encourage sterile procedure, but his “ideally” sug-
gests that in some circumstances even proper sterilization might be for-
gone in the pursuit of blood group data.

Every exchange could present opportunities for both parties: some
research subjects leveraged blankets, knives, and other goods in ex-
change for their blood.!®® Researchers sometimes offered basic medical
supplies in return for specimens—with the additional effect of framing
blood withdrawal as medical. One of Mourant’s correspondents reported
frankly that to persuade participants, he gave them “a rough clinical
examination followed by prescription and . . . the distribution of some
medicine.”’™ In another letter to a colleague, Mourant bluntly referred
to such exchanges as “bait,” a word that acknowledged the nature of the
exchange.!%

Thus, drawing blood required needles, cotton wool, bottles, sterilizing
apparatus, and training, as well as persuasion, bribes, and (sometimes) a
comfortable atmosphere. In Britain, even the most enthusiastic “village
bleeds” during the Second World War had required the careful cultivation
of a morality of giving blood, and transfusion-service officials had worried
constantly about how to maintain donor loyalty.!% In 1950s East Africa,
narratives of “blood stealing” and “blood sucking” associated with vam-
pire stories made some communities and individuals deeply suspicious
of biomedical researchers.'”” Willingness to give blood, and the terms on
which donations happened, were extremely variable.!%®

The acquisition of blood and tissues is rarely neutral, whether in transfu-
sion centers, hospitals, schools, or donors’ homes, and whether in Kenya,
the United Kingdom, Israel, or Oregon. Social, professional, and politi-
cal identities shaped who could do what to whose bodies. The moment
of encounter between donor and collector was conditioned by the au-
thority of collectors and the settings in which they subjected donors to
bleeding.'” This affected how often collectors could call on donors, how
much blood they could take, what data could be aggregated, and what
kinds of sampling strategies were possible.

Making Exchanges
Blood and data did not flow of their own accord. Mourant was insti-
tutionally positioned both to intervene in the tight administrative in-

frastructure of the NBTS and to make use of looser, WHO-structured
international networks. Britain and its allies had won the war and had
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forged alliances during it, all of which added to the cultural capital of a
London-based health official. Mourant was a consummate administra-
tor and was devoted to persistent persuasion and negotiation. Former
colleagues recall a small, neat, dapper man (“like Hercule Poirot,” one
interviewee commented) who was very kind, especially to students (fig-
ure 7.2). Most of his letters were polite and efficient—those of a postwar
London technocrat using an expansive range of postal correspondents.
Mourant cultivated these relationships over many years: some archived
folders of letters span three decades. By the mid-1960s, many wrote to
Mourant with new data as a matter of course, also asking his views on sta-
tistical analysis, notifying him of new publications, and requesting com-
ments on manuscripts. Mourant’s collecting project was one perfectly
suited to a fine lab manager and administrator, who enthusiastically
made it cohere with postwar institutions like the NHS and the WHO.
Mourant neatly coupled his pursuit of blood group genetic variation to
his activities within expanding infrastructures of public health, which
were reciprocally shaped by his anthropologically inflected collecting.

Mourant’s twin enterprises—of standardizing blood grouping re-
agents and collecting anthropological blood group data—were inextri-
cably linked. The making of standards, the detection and verification of
rare sera and unusual antigens, the cultivation of authority, the forging
of professional contacts, and the collection of diversity data: all of these
were parts of a cohesive system for making and mapping genetic varia-
tion. In the history of genetics, the creation (and control) of chromo-
some maps often relied on the cultivation of informal correspondence
and exchange networks—for example, in the fruit fly genetics labora-
tory of Thomas Hunt Morgan at Columbia University in the 1910s.!1°
Mourant’s geographic maps also relied on exchange networks, although
these were far more varied. He was engaged in sending and receiving
sera, blood, data, advice, contacts, and published acknowledgments;
he sometimes collaborated closely with correspondents; he sometimes
merely exchanged offprints.

Mourant could claim access to blood and data because he occupied a
political position (in a WHO-sanctioned reference laboratory) of a very
specific place and time, namely, postwar London. From Mourant’s per-
spective, his laboratory’s position as an MRC-funded, WHO-accredited
center made it unquestionably suitable for an elite, large-scale collect-
ing project, in a way that would not have been the case for a hospi-
tal in the north of England or a transfusion center in Australia. As we
have seen, Mourant traveled extensively to attend conferences, but he
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7.2 Arthur Mourant at an academic conference in the United States, wearing a smart brown
striped suit, tie, leather shoulder bag, and name label. Color photograph taken and
printed in the United States, dated 1954, probably sent to Mourant by a colleague. Image
cropped from a larger photograph with another unknown individual. Whole photograph
11 x 8 cm.

Wellcome Collection, London, SA/BGU/L.10/4. Copyright Medical Research Council.
Reproduced with the kind permission of the Medical Research Council, as part of UK
Research and Innovation.

almost never chose to go abroad on collecting trips himself: he per-
ceived his role as managerial and a step above the work of collection.
Mourant saw himself as an internationalist—he was a longtime pacifist,
an active supporter of the League of Nations, and proud of his fluent
French. Maintaining his managerial role and persona made him a su-
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perior narrator of worldwide data and reinforced his frame of refer-
ence as a metropolitan “view from everywhere.”'"" His distribution of
standard antisera helped Mourant to view his role as part of a liberal,
technocratic elite that believed it could help to build a progressive post-
war world. To do this, he linked a national public health system (the
NBTS) with the WHO and leveraged long-established imperial medical
connections.

Lists of blood group results did not simply represent natural ob-
jects, waiting to be discovered and mapped. They were brought into
being through deliberate, negotiated exchanges among donors, doctors,
nurses, depot directors, colonial administrators, WHO officials, tech-
nical laboratory workers, clerks, secretaries, and MRC scientists, all of
whom lived and worked in configurations defined by a postwar world
order. Those connections—forged through sera, standards, and postwar
politics—shaped the very kind and quality of the anthropological data
that accumulated at the Nuffield Blood Group Centre. There, its sorting,
indexing, and mapping would give the data new life and meaning.
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Organizing and Mapping
Global Blood Groups

By 1954 the Nuffield Blood Group Centre had been running
for two years, and Mourant had just completed his first ma-
jor compilation: The Distribution of the Human Blood Groups.
It was the third of three volumes on blood published by
Blackwell Scientific Publications, after Blood Groups in Man
(1950) by Race and Sanger and Blood Transfusion in Clinical
Medicine (1951) by Patrick Mollison.! Mourant’s book repre-
sented as “anthropological” data the frequencies of the differ-
entblood groups (A, B, O, Rh, M, N, and many others) in pop-
ulations across the world. It contained extensive tables that
ordered data according to continental, religious, national,
racial, and “tribal” categories. It offered more than 150 pages
of text describing the varying blood group frequencies across
(in this order) Europe, the “Mediterranean area,” sub-Saharan
Africa, “Asia,” “Indonesia and Australia,” and “the Aborig-
ines of America.” It included nine fold-out maps that dis-
solved population categories altogether, offering the im-
pression of a smooth diffusion of blood group alleles across
geographical space (figure 8.1). In these maps, social and
political groupings melted away, leaving apparently puri-
fied, objective population genetic data. The tables, prose
and maps apparently created a picture of the historical mi-
gration of human populations. In this way, Mourant’s book
was a realization of the proposal made by Haldane more
than twenty years earlier (chapter 2). Genetically inclined
anthropology journals published glowing reviews. The Amer-
ican Journal of Physical Anthropology described the book as
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“indispensable”; American Anthropologist called it “brilliant”; and the RAI
journal Man considered it “the most important” contribution to “the
anthropology of blood groups” to date.?

How did Mourant and his colleagues at Bedford Square collate, order,
and represent blood group data as credibly “anthropological” and authen-
tically “genetic”? The institutions and networks that channeled blood and
blood group results to London are part of the answer, as are the ways in
which Mourant and his colleagues collected, sorted, analyzed, and repre-
sented them. Ada Kope¢, Kazimiera Domaniewska-Sobczak, and Janina
Wasung of the Nuffield Blood Group Centre amassed data in the form of
blood group frequencies, which are properties of population groups. They
classified and labeled specimens and grouping results according to do-
nors’ nationalities, geographic location, “tribe,” caste, race, or religion. As
a rich scholarship attests, human population categories were often forged
through territorial claims, the assertion of political power, and the con-
tours of settler or internal colonial administrations.® But these dynamics
were not always visible to Mourant or his colleagues at Bedford Square,
who preserved in card indexes and publications the categories chosen
and defined by fieldwork collectors. Particularly striking are the ways that
the ordering and representation of British blood group data differed from
those collected overseas. This chapter explores how Mourant and his col-
leagues made blood group population data “genetic” and anthropological.

Constructing “Foreign” Populations

The ordering and representation of blood group frequencies in publica-
tions like Mourant’s The Distribution of the Human Blood Groups often
began before and during collection. Population categories were almost
always defined before a study began.* The kinds of blood and data that
traveled to the Nuffield Blood Group Centre were shaped by the politi-
cal conditions of their collection, the institutions in which donors were
bled, and the administrative networks that made donors accessible. These
elements came together during encounters around blood.

A striking case of how this operated comes from one of Mourant'’s
very first “anthropological” blood group collaborations, which dealt
with the blood groups of the Basques. The Basques were (and are) a popu-
lation with a distinctive cultural identity, located geographically in an
area in southwest France and northeast Spain. By the 1940s, the category
“Basque” had served a multiplicity of historical narratives about human
history. The population seemed particularly striking to anthropologists,
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historians, and linguists for their physical features (modern Basques ap-
parently resembled “human remains in the Neolithic dolmens of the
Basque country”) and their local language (“many Basques still speak
the same language as in the Stone Age”). The Basques were “interesting
relic[s] of Iberian times” and a “perfectly definite ethnic group, both in
their racial characters and in their traditional culture.”®> They were so
captivating to scientists that one sarcastically pointed out that at one
time or another the Basques had been supposed akin to the “ancient
Egyptians, Guanches, Berbers, Etruscans, Phoenicians, Lapps, Finns, Bul-
garians, or to Asiatic races,” even “the sole survivors of Atlantis!”® Never-
theless, Mourant and his colleagues wondered whether an idiosyncratic
pattern of blood groups might confirm the Basques as a distinct popula-
tion with an unusual history.

The Basques were also uniquely accessible to Mourant.” Severely op-
pressed and threatened by Francisco Franco’s dictatorship, large numbers
of Basque people were in exile by the 1940s, and some lived in London.
There, a prominent Basque ethnographer and Catholic priest, José Miguel
de Barandiardn, publicly pointed to the scientific importance of the
group’s cultural identity in an appeal in the Journal of the Royal Anthropo-
logical Institute, in which he called for scientific research on this “special
race without analogy with any other known group.” Barandiardn sug-
gested that through their research, anthropologists might help persuade
governments to “respect and protect the ethnic elements of the Basque
people, not only for [their] antiquity, but [also] for [their] scientific in-
terest.”® Blood grouping studies, he proposed, might help to affirm and
elevate the status of this special group.

When Mourant collected Basque blood, his earliest samples were drawn
from exiles in London and Paris, later augmented with samples sent by a
doctor from San Sebastian, in the Basque region of Spain, who was known
to Barandiaran. At all three sites (London, Paris, and San Sebastian), Mou-
rant had asked collectors to select participants based on their “personal
names,” which he emphasized incorporated “the names of several gen-
erations of ancestors.”” Mourant was unhappy with the first round of
collection—as it did not yield the blood group frequencies he had been
expecting—and he resolved to obtain what he called a more “representa-
tive” sample. A hematologist colleague, Marshall Chalmers, traveled to
southwest France to collect “a larger number of specimens under expert
anthropological guidance.” This “guidance” came once again from Ba-
randiardn, who accompanied Chalmers to assure him of the “family rela-
tionships” and “racial purity” of each person tested. Even after collection,
Chalmers further sifted the specimens by “eliminating the small number
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of persons who were believed to be of mixed race, and the few others
who were blood relations of other persons tested.” In this case, “blood
relations” likely meant people connected through mutual grandparents
(including too many cousins in the survey would distort population fre-
quencies). The researchers wanted to affirm the racial purity of their sam-
ple, although the authors did not elaborate on what guided Chalmers in
his estimates of who was “mixed” and who was “Basque.”

Based on the calculated Rh frequencies, the researchers judged that
this second round of collecting had produced 383 samples from “the
‘purest’ available Basques.” (Mourant and his coauthors themselves added
the scare quotes around “purest.”) These samples yielded a Rh-negative
frequency of 29 percent, which was satisfactorily higher than the corre-
sponding frequency in the rest of Europe.!! The authors believed that the
results supported the hypothesis that the Basques had originally been a
pure, isolated, Rh-negative population and had slowly been mixing with
the Rh-positive peoples of the rest of Europe: “The Basques, while they
may be akin to the Celtic and other peoples of the fringes of Europe, have
retained a racial purity” not found elsewhere.!? Reporting the story, Sci-
ence News-Letter made much of the conclusion that the Basques were an
“almost pure representative race of ancient Europe.”™

That the collectors insisted on individuals’ “racial purity” before tak-
ing their blood points to one way in which collection protocols shaped
published results. Another was the decision to put sampling choices in
the hands of a trusted local expert: in this case, Juan Miguel de Baran-
diaran. We saw in chapter 7 that “local assistants” were sometimes used
by blood collectors to mediate bloodletting encounters. Such individu-
als were also apparently important for producing credibly homogeneous
samples. In Kenya, Allison’s “assistants” apparently “knew their fellow
tribespeople from those belonging to other tribes.” As they collected
blood, they checked the identities of subjects’ “parents and grandpar-
ents.” When Allison went on to Scandinavia to test the blood groups of
Sami people, he remarked that his interlocutors knew “who were pure-
bred Lapps and who were half-breeds from their names, the languages
they spoke, and enquiries about parents and grandparents.”’> In the US
state of Oregon, anthropologist and serologist William Laughlin, a cor-
respondent of Mourant’s, adopted a similar strategy when he trusted a
local Basque lawyer to help him with an intensive survey of the blood
groups of the local Basque community. Anthony Yturri, a “Basque uni-
versity graduate,” as Laughlin described him to Mourant, “offered to con-
tact two hundred Basque speaking Basques, with intact lineages.”!¢

In all of these cases, researchers relied on the expertise of individuals

160

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

ORGANIZING AND MAPPING GLOBAL BLOOD GROUPS

who were projected as “local,” a move that itself seemed to guarantee
the authenticity of the data. Whether made by “local assistants,” medi-
cal officers, health inspectors, or hematologists, population identifiers
established in the field remained stuck to blood and data as they trav-
eled to London to be incorporated into the collection at Bedford Square.

Making British Populations

Backin London, the methods used to construct population groups for the
blood group data of the British Isles were strikingly different from those
applied to data from overseas. NBTS donor records were not inscribed
with a donor’s ancestry, names of grandparents, or racial identity. Rather,
they were structured by the organization of the blood depots and “re-
gions” of the service. The only “anthropological” clues to donors’ identity
were their names and where they lived. When Fraser Roberts carried out
his pilot survey of Britain’s blood groups using NBTS cards, he made judg-
ments about the “relevant particulars” for making genetic data—which at
the time included surname, sex, and blood group.!” Fraser Roberts worked
at the London School of Hygiene and Tropical Medicine, where he had a
group of assistants copy that information from donor cards to punch
cards for computation. Those workers also gave those donor records a
geographical identity—that is, they attached to the punch card informa-
tion about where the donor lived at the time of registration. They could
not simply arrange the cards according to transfusion center, because most
people donated blood closer to their place of work than to their home.
Instead they scrutinized the addresses on every record and used those to
locate the donors on a wall-mounted Ordnance Survey map. These cleri-
cal methods, shaped by the NBTS donor cards, gave a fine-grained struc-
ture to this population data.

Not only were the British blood group surveys defined by NBTS pro-
cedures, but NBTS administration was apparently shaped by the surveys.
Fraser Roberts noted that relying on the postal address had been “the
most difficult and time-consuming” aspect of processing the population
data.’® Reflecting on these practical challenges, he explained, “What is
required is a code made once and for all, so that any address can be im-
mediately changed into a code number.”? Negotiating this, Fraser Rob-
erts met with members of the Post Office to discuss the coding of postal
areas for research purposes. What are called “postcodes” in the United
Kingdom today were not systematically introduced until the late 1950s
when the Post Office began using electromechanical sorting machines.?
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Nevertheless, by the time that Fraser Roberts embarked on his study,
the Post Office was privately organizing its sorting on the basis of 1,700
independent areas and an additional 300 subdivisions of cities, “pre-
cisely delineated on maps.” Although these were not available publicly,
Fraser Roberts persuaded the Post Office to make them available for use
in transfusion depots, together with periodic updates detailing changes
to boundaries. He hoped that transfusion centers and donors could be prop-
erly disciplined, and he suggested that a “directive” be issued to the
transfusion centers “pointing out mistakes and omissions and asking
them to ensure that addresses are filled in as correctly as possible.”?! An-
ticipating a full-scale survey of the blood groups of the British Isles, Fra-
ser Roberts and his colleagues persuaded the NBTS to incorporate into
their record cards this coding system for home addresses.??

Fraser Roberts also grappled with another distinctive feature of the
blood groups of the British Isles. In producing data on the frequency of
a particular group, he was confronted with a problem of delineation not
faced by researchers analyzing data collected overseas. The NBTS records
gave Fraser Roberts no ready-made categories for classifying donors; rather,
he attempted to derive population boundaries from the donor records
themselves. Starting with the Ordnance Survey map showing donor ad-
dresses, he first aggregated the records into groups of twenty to seventy
individuals, keeping separate “individual towns, parts of towns and vil-
lages” and adding together “rural areas . . . where it was practicable.”
In deciding where to draw boundaries, Fraser Roberts also took into ac-
count what he called “natural” aspects of the landscape, such as val-
leys, and features “that might be expected to facilitate communication,”
such as roads and railways.?® Having established these small groups, he
sequentially collated them to make larger and larger populations, at
each step using the chi-squared test to discern whether the new group-
ings were significantly heterogeneous in blood group frequencies.?
He reported that eventually he and his assistants were able to distribute
54,579 donor cards into 321 areas and to calculate a frequency for each
area. The population categories from which Fraser Roberts determined
these frequencies were derived from a combination of the internal hetero-
geneity of the data and the researchers’ own judgments about landscape.

The pilot study was seen as a great success, and it resulted in a de-
tailed map of blood group frequencies distributed across the middle part
of Britain (figure 8.2). So compelling were these results that the British
Blood Group Survey became a routine strand of research carried out at the
Nuffield Blood Group Centre, where it was led by statistician Ada Kope¢.
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The Post Office scheme of post towns and postal districts had been so use-
ful to Fraser Roberts that Kopec¢ chose to use those to define the relevant
“territorial units” at the start of her survey, so that cards could be sorted
and coded as they arrived at the center.?® The British Blood Group Survey
bound together the bureaucracy of the blood transfusion service to the
administrative topology of the Post Office.

In another coupling of postwar bureaucracies, researchers around the
country extracted population data from the records of the NHS. This was
the era of large-scale cohort studies, mass data gathering on health sur-
veys, and epidemiology, projects that were facilitated by the NHS.2¢ “As-
sociation studies” sought to document population-level correlations
between blood groups and disease, studies that were later incorporated
into a successful strand of international research on population genet-
ics.?” In 1950s Britain, such studies were made possible by the stan-
dardized documentation practices of the NHS and NBTS. Their authors
typically collected blood group data from tens of thousands of hospital
patients and (as controls) donors at blood transfusion centers. However,
they did not survey patients directly. Instead, they chose people affected
by diseases that were routinely treated with elective surgery—those pa-
tients had their blood groups recorded on their hospital records. Now
that blood transfusion had become a routine part of surgical planning,
compatible blood was prepared in advance of such procedures.?

One large-scale study collected data on blood groups from patients
suffering from peptic ulcers and several kinds of carcinoma, all condi-
tions treated with elective surgery.?” Another dealt with the association
between blood groups and hypertension and relied on the fact that pa-
tients with abnormally high blood pressure were routinely prescribed
the therapeutic removal of blood at local transfusion centers.*® These
patients, then, had both their clinical diagnoses and their blood groups
routinely incorporated into NHS patient records, along with addresses
and fields such as “social class” and occupation. Like the NBTS donor
cards, information could be lifted from these records and thus trans-
formed into genetic data. In the peptic ulcer study, one member of the
team visited multiple hospitals to extract information from 13,000 case
notes, data that were then coded and transcribed onto punch cards.
“Control” subjects for these studies were individuals from the same hos-
pitals or local transfusion depots. Therapeutic transfusion had made it
possible to construct a paper trail connecting blood group to patient to
disease. Yet again, the bureaucracy of the NHS had made it possible to
construct and study clinically significant genetic variation.
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Sorting and Calibrating Data

At the Nuffield Blood Group Centre, blood group data was abstracted
away from the messy complexities of blood collection and the difficulties
of delimiting populations. It took on a new life as Kope¢, Domaniewska-
Sobczak, and Wasung sorted, assembled, and represented “world” ge-
netic diversity. Their principal tool was a card index, which held bib-
liographic information on each blood group publication. By the mid-
1950s, the workers at the center had produced a bibliography of nearly
3,000 titles, indexed under authors’ names, subjects, populations and
countries.?! Many of these cards were also cross-referenced to the cen-
ter’s offprint collection. A surviving collection of cards, which Mourant
and his colleagues apparently used for the second edition of his book,
shows that when they received unpublished data, the researchers hand-
wrote a summary of the results into the card index on thin paper. When
the relevant article was published, the information was transcribed with
a typewriter onto a card. In this system, cheap paper and handwrit-
ing represented provisional knowledge; cards with typewritten print
corresponded to published knowledge.?> Data were typically (but not
always) included in population calculations only once they had been
published.?* Mourant used the card index extensively as a reference tool
and referred to it frequently with correspondents. The card bibliogra-
phy served the analytic tasks of the center and was the basis for sup-
plying specialist bibliographies to inquirers.** Letters and publications
were mined for blood group and other genetic data: “data are copied,
gene frequency and other calculations are performed and the results re-
corded in a special file.”** Such work formed the basis for the compila-
tion of thirty or so tables published in The Distribution of the Human Blood
Groups (1954).

8.2 Two maps presented together in a paper by John Fraser Roberts, showing the frequencies
of blood group O across the width of northern England (top) and an enlarged view of
Tyneside (bottom). The uppermost dotted line denotes the Scotland-England border,
the internal dotted lines apparently indicate rivers, and the shaded areas represent major
settlements. Numbers indicate the frequencies of blood group O, and a single isoline
bisects both maps. Fraser Roberts alludes to the judgments that he made in positioning
this line: “A number of experiments were tried and it soon became clear that it is possible
to draw a single line from east to west, dividing the whole region into two in such a
way that the two areas are homogeneous within themselves and all the significant
heterogeneity lies between them.” From Fraser Roberts, “An Analysis of the ABO
Blood-Group Records of the North of England” (1953). 24 x 14 cm.

Copyright Springer Nature. Reproduced under license.
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The book mobilized the data contained in the card index. It com-
prises forty tables, which cluster together population groups perceived
to have close geographical relationships. Larger geopolitical regions (e.g.,
“Africa” or “Asia”) are subdivided by nation, religion, or caste (“Jews,”
“Koksnath Brahmans”) and sometimes further divided into smaller areas
(e.g., “Lucknow,” “Bombay”). Data from the British Isles and elsewhere
in Europe—collected principally via blood transfusion centers—tend
to be categorized by nation (“English,” “Scottish”) and place (“Storn-
away,” “Inverness West”), whereas overseas blood groups are classified
by country, race, and “tribe.” Europe was far more densely covered than
other places in the world. Mourant placed “the Jews” inside the chapter
called “The Peoples of the Mediterranean Area,” remarking that “the
Jews of the Dispersal differ physically from the peoples among whom
they live.”? Judging by the population categories inscribed on index
cards, the Nuffield Blood Group Centre appears to have preserved the
racial judgments of the collectors, even such arbitrary categories as “In-
dians (British Columbia),” “Chippewa Indians (Full Blood),” “Chippewa
Indians (>% Indian),” and “Chippewa Indians (<% Indian)” (figure 8.3).
Horizontal lines delineating the rows in some instances denote national
boundaries and sometimes more opaque divisions. Moreover, the ways
that groups were ordered geographically and politically did not always
correspond to collection sites; the category “Chinese” might be qualified
by the name of the city in which the donors had lived. In other words,
the clerical staff sometimes relocated blood group data to the places that
either the authors of articles or Mourant and his colleagues judged to be
donors’ native lands.

The tables make visible some aspects of Koped’s statistical work to
transform blood group results into genetic population data and to as-
sess the credibility of that data. Columns to the furthest right in figure 8.3
quote blood group results in terms of percentage—not of individuals with
a given blood group but of the respective alleles.*” This was routine in
population genetics, but quoting allele frequencies also often had the
effect of amplifying apparent differences between populations.*® (For
example, owing to the dominance behavior of different alleles, 50 per-
cent of a given population might be blood group O while 71 percent
carry the O allele.) Kope¢ calculated those allele percentages from “ob-
served phenotype,” that is, blood group, listed in the second column
from the right. To assess the credibility of the data, that column also
listed “expected” phenotype values. These she calculated from allele fre-
quencies using the Hardy-Weinberg equation, and therefore she gave
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TABLE 35
KELL GROUPS
Sampres TESTED WITH ANTIFK AND -k

Number
Tested Phenotypes %, Genes Y,
KK Kk kk K k
ENGLISH Ikin et al. (1952) 1166 | oBs | .09 7.63 92.28 | 3.04 96.06
658 EXP | .I§  7.57 92.28
WELSH » 116 | OBS | .00  8.62 0I.38 | 4.4I 95.59
EXP | .IO 8.43 01.38
Scormise " 527 OBS -00 8.92 or.08 4.56 95.44
EXP | .21  8.70 9r1.08
IrsH & 106 | OBS | .00  7.55 92.45 | 3.85 96.15
(Northern Ireland) EXP LIS 7.40 92.45
BriTisu Parkin (1952) 935 | 0BS | .10 6.74 93.16 [ 3.48 96.52
(United Kingdom) 1602 EXP | .12 6.72 93.16
CHiprEwA INDIANS Matson and Levine (1953) 161 | oBs | .00 14.91 B85.00 | 7.76 92.24
(Full Blooded) 934 ExP | .60 14,31 B8s5.00
Crrerewa INDIANS ‘ o o 128 | OBS | .00 T0.I6 89.84 | 5.2I 94.79
(> Indian) EXP .27 9.88 89.84
CmrPEWA INDIANS P o 206 | ops .48 7.28 92.23 3-96 96.04
(<< Indian) EXP [ .16  7.61 92.23

8.3  Table 35 of The Distribution of the Human Blood Groups, showing group phenotypes
and allele frequencies of the Kell blood groups in several human populations. The table
displays (from right to left) population categories, citations to the papers where the data
is from, the number of people tested, the observed and expected phenotype percentage
frequencies (with inferred genotypes KK, Kk, and kk), and the calculated blood group
allele percentage frequencies (K and k). Racial categories are displayed alongside national
groupings without further explanation. From Mourant, The Distribution of the Human
Blood Groups (1954).
Reproduced with the kind permission of the Mourant family.

the expected numbers for a large, randomly mating population. Any
discrepancies between “observed” and “expected” values were meant to
give the reader an impression of the reliability of the gene frequency
calculations. To Mourant, the most likely explanation for a discrepancy
was that the grouping tests themselves had been inaccurate, owing to
ineffective reagents.** Such a discrepancy might also have been due to
inadequate sample sizes, although Mourant chose not to include chi-
squared values, which would have indicated the statistical significance
of the difference between observed and expected values.*

Mourant organized much of his book according to geopolitical, re-
ligious, and “tribal” groupings similar to those described in the tables.
His chapters follow a geographical sequence from Northern Europe, to
the Mediterranean, to “Africa South of the Sahara Desert,” to “Asia,” to
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“Indonesia and Australasia,” to “The Aborigines of America.” Within
each chapter, section headings vary from the geographical (“The Ibe-
rian Peninsula”) and the geopolitical (using the names of countries or
regions such as “Eastern Europe”) to the religious (“The Jews”). In some
sections, local categories include “tribal” ones, such as various popula-
tions in Africa, “the Eskimos” of North America, and the Maori of Aotea-
roa/New Zealand.*' These chapters consist of long descriptions of the
blood group frequencies of different populations, alongside information
about the geography, anthropology, history, and languages of the popu-
lations under study. Despite the range of information that Mourant mar-
shaled, he presented not a single reference to any paper that contributed
historical, linguistic, or anthropological knowledge. By leaving out the
sources for his information about the populations under study, Mourant
took their identities for granted.

Blood group surveys rarely mentioned how individuals were recruited
as research subjects, and where they did, it was often with reference to
a “local” expert, for example, Barandiaran’s “expert guidance” on “pure
Basques” and Yturri’s skill in identifying Basques with “intact lineages.”
As we have seen, Mourant and his colleagues presented “local” assistants
as having authentic and reliable knowledge of subject populations. By
introducing these “assistants” in published reports, the researchers ob-
scured further details about how those choices were made and character-
ized the relationships between research subjects as self-evident. Through
these strategies, Mourant stabilized assumptions about which popula-
tions were genetically interesting.

Mourant’s presentation of blood group data and the fact that he and
other researchers rarely concluded anything very new about the popu-
lations they studied suggests that blood groups were not living up to
the lofty ambitions held for them.*? But another way of viewing these
representations of blood group results is that, for Mourant’s audience,
they served to calibrate blood group population genetic data in relation
to existing knowledge. I use the term “calibration” to point to the work
done to align the methods and judgments offered by blood group genet-
ics in relation to established physical anthropology, geography, and his-
tory.* After all, this was a young field of research. Simple lists of blood
group gene frequencies would never have been interesting enough, but
aligning these with racial, historical, and geographical knowledge made
that genetic data legible. This served to show that the nascent field of
human genetics had the potential to say something meaningful about
human life and its past.
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Mapping

The final pages of Mourant’s book comprise nine detailed maps, each
showing the distribution of a single blood group allele across geographi-
cal space (figure 8.1, above). Five maps showed data from “the aborigi-
nal populations of the world.” Four were of Europe, the source of more
detailed data, which could be represented with finer granularity.** Each
spanning a separate fold-out page, the maps present an outline of land
masses. Onto those are superimposed isolines that indicate threshold
blood group frequencies and offer the impression of a smooth diffusion
of blood group alleles across geographical space. The isolines efface the
category boundaries, and sometimes cut countries in half, or in several
pieces; some flow across oceans to connect distant continents. Shading
density indicates the blood group frequencies, offering visual connec-
tions between countries. For the Rh allele maps, the Soviet Union is left
completely blank. The Soviet Union left the WHO in 1949 and did not
join again for over a decade; the absence of information from this part
of the world testifies to Mourant’s reliance on WHO networks for this
class of data.

There is little evidence of Mourant’s mapmaking processes for the
first edition of his book, but archival materials survive from the sec-
ond.* Mourant prepared rough drafts of his maps, using as a starting
point copies of a base map of a single continent or country—in the ex-
ample in figure 8.4, Mourant used a French colonial map of North Africa
that fixed “des tribus du Maroc” (the tribes of Morocco) in geographical
space. Onto this older map Mourant superimposed the blood group fre-
quencies calculated from his correspondents’ data and used those values
to sketch rough isolines. In drawing the isolines, Mourant was guided
by the cartographically fixed population groups, and he likely took into
account geographical landmarks such as rivers and mountains.*¢ His su-
perimposition of data and isolines onto the map was another kind of
calibration: that is, the alignment of blood group frequency data with
prior population categories. Mourant employed a professional cartogra-
pher to transpose the rough graphical representations onto standardized
maps and to tint areas defined by isolines using shading of varied den-
sities. Mourant’s decisions regarding threshold frequencies, and judg-
ments about isolines and their tinting, had the potential to profoundly
affect the information conveyed by the maps. By altering these, even
while keeping the same underlying data, Mourant could draw together
whole populations or push them apart.
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8.4  The top-left portion of a map showing the administrative boundaries of different “tribes”
in Morocco, superimposed with Mourant’s notes on blood group percentage frequencies.
The underlying map facsimile had apparently been produced for the French government,
copied in sections and pasted together. Probably in the late 1960s or 1970s, Mourant
noted in red pen the blood group allele frequencies of local populations and sketched
rough isolines indicating approximate percentage frequency thresholds. In preparing the
second edition of The Distribution of the Human Blood Groups, Mourant sent drafts such as
these to professional cartographer John Hunt. Whole map 60 x 48 cm.
Wellcome Collection, London, PP/AEM/E.37. Reproduced with the kind permission of
the Mourant family.
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The published maps offered an idealized picture of what blood group
data could be. Population categories had dissolved, leaving apparently
purified, objective information, which, as it accumulated, would presum-
ably reveal detailed patterns of human diversity. Mourant’s emphasis on
large numbers was another way of abstracting and transforming human
blood groups into something self-evident, distilled from the messy con-
texts in which blood had been extracted. Large numbers were crucial
to the objectivity of the data. In a flourishing of the vision for human
genetics that had been formulated by Fisher, Haldane, and colleagues
in the 1930s, Mourant reasoned that, in the end, any errors would be
swamped by the vast quantities of data that would be collected in the
future. One of the reviewers of his book pointed out, more or less approv-
ingly, that Mourant tended “to give those who report the data the benefit
of any doubts which exist, apparently believing that tolerance is likely to
produce more data to which time will apply the corrective.”#” Population
genetics was a statistical science and Mourant judged that this approach
could well be tolerated by the standards of the field. Large numbers were
valuable in and of themselves: the more data that could be collected, the
more accurate the estimates of population frequencies, and potentially
the more fine-grained the map. When it came to applying for renewal of
the Nuffield grant in 1955, Mourant emphasized that the need for the
center was more urgent than ever, and moreover, “the compilation of all
the available blood group data for the world . . . should, as far as can be
foreseen, continue indefinitely.”*® To Mourant in the mid-1950s, collect-
ing had no end in sight.

Making Humans Genetic

Mourant was a consummate collector, an enthusiastic collaborator, and
an effective administrator, who framed his work in relation to the in-
stitutional and political exigencies of the time. He also had powerful
confidence in his own ability to marshal and control his data. His proj-
ect was remarkably free of either cutting-edge theoretical ambition or
conclusive results: this was a descriptive, data-driven genetics built on
infrastructures of blood transfusion, but with roots in interwar racial
anthropology. It ordered and differentiated human bodies to link ge-
netic data to specific human identities: place, society, nation, and race.

This was also a project to make humans knowable in genetic terms.
Like Fisher before them, Mourant and Kope¢ used the concept of “genetic
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equilibrium” to authenticate the data they were collecting as representa-
tive of “natural” or “breeding” populations. To them and many others, that
this equilibrium could be found in racial, religious, and national groupings
affirmed the merits of the project. As Mourant put it in the introduction
to his book: “A scientific anthropology is coming into being and must in
the long run prevail as a scientific zoology does.”# He likened the genetic
approach to human diversity to zoology, understood as an unquestionably
natural science.

Mourant’s large-scale collecting program involved the disciplined and
expert labor of medical assistants, translators, statisticians, and clerks.
Especially when dealing with “overseas” samples, he and his interlocu-
tors relied on people with the “right” professional expertise and com-
munity or national affiliation to broker blood. These were epistemologi-
cally privileged observers who could credibly link the construction of
genetic identity to kinships based on “tribe,” “race,” and nation. But
their methods and their names rarely made it into print. In the late
1940s and early 1950s, Mourant and other authors took their identities
for granted, and if they mentioned how research subjects were recruited,
it was often with reference to a “local” expert.

By alluding to such interlocutors as local, the authors of scientific pa-
pers and books presented those individuals as having authentic and reli-
able knowledge about the populations in question. Their expertise was
taken for granted, and this had the effect of making racial population cat-
egories (such as “full-blood Chippewa,” “Lapps”) seem natural. This move
helped to align what was, after all, a new kind of human data (blood
group allele frequencies) with existing knowledge (racial, geographic, and
more subtle anthropological categories), even if that knowledge looks
remarkably fragile today. Race, tribe, nation, and religion were accepted
by Mourant and his readers as important frameworks through which ge-
netic data could take shape and be made meaningful. Obscuring details
about collecting practices and sampling choices was part of that process
of calibration.

Continuing the theme of calibration, Mourant referred to The Distri-
bution of the Human Blood Groups as an “instrument for research,” a char-
acterization echoed by geneticist Joseph Birdsell, who called the book an
“important and finely polished research tool.”*® As Mourant put it, ge-
netical anthropology was a young science, and the “study of mixed pop-
ulations” was “only just beginning.” At the present stage of research, he
wrote, the main task “is the most complete possible genetical analysis of
the parent populations” (my emphasis).>! To Mourant, there was powerful
appeal to collecting more and more data. Apparently, only when enough
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data had been collected on these “parent,” or “aboriginal,” populations,
would blood group genetics be a fit instrument for probing more sub-
tly mixed human groups, though for Mourant this end point was ever
further deferred. His book’s purpose was not yet to probe migrationary
origins but to calibrate a new tool. Mourant’s mapping offered a co-
gent way of making his genetic data authentically relevant to human
difference.

Mourant used the (partial) identities of human specimens to make
meaning from blood samples and elaborate new genetic knowledge. His-
torians Veronika Lipphardt and Jonathan Marks (among others) rightly
observe the continued use of older racial categories in postwar genetic
diversity research, even as researchers claimed that their work offered in-
sights into human life and history, unencumbered by racial prejudice.>
The practices described here underline the centrality of racial and other
human identities to the making of meaning. If blood group genetic
diversity data had not correlated with commonplace racial categories,
what kind of interest would they have attracted? The work that went
into making populations and human genetics “biological” operated as
a set of cultural practices that depended on human characteristics and
identities forged far beyond the scientific laboratory.

We have seen that where overseas data collection at that time tended
to assume population categories as given, populations constructed from
Britain’s own NBTS donor cards required a fiddly statistical protocol: there
were different ways of achieving authenticity for “abroad” and “home.”
From the early 1950s, however, standards changed, and genetic anthro-
pologists began to be more explicit about their sampling procedures,
sometimes recruiting linguists and social anthropologists to coauthor pa-
pers with them.® When geneticist Leslie Dunn traveled to Rome in 1954
to sample blood from individuals of an apparently ancient Jewish com-
munity, for example, he took with him his cultural anthropologist son.**
In 1955, anthropologist Derek Roberts felt able to state that in studying
the blood groups in the Nile Valley, he had given considerable atten-
tion to “devising satisfactory sampling procedures, an important aspect
too frequently neglected in other studies whose value has thereby been
lessened.”* In 1956, US anthropologists Bertram Kraus and Charles
White tackled head-on the question of who was best equipped to eval-
uate population groupings. They argued in American Anthropologist that
social anthropologists were the right professionals for the job of defin-
ing “breeding groups” necessary for collecting human blood group data.
“Only a careful study of social institutions, particularly such social groups
as the clan, the local community, and the band, can possibly determine

173

printed on 2/13/2023 6:50 AMvia . All use subject to https://ww.ebsco.coniterns-of-use



EBSCOhost -

CHAPTER EIGHT

the true breeding population.” To apply “modern” population genetics
to humans, it was necessary to take into consideration “a form of environ-
ment not encountered with other organisms; namely, culture.”s¢ Without
social anthropological expertise, Kraus and White warned, the extrapo-
lation of genetic characteristics from nonrandom samples was fraught
with the potential for serious error.

Their assertion provoked other professionals to vaunt their own dis-
ciplinary expertise. The well-known serologist Bruce Chown, of the Rh
blood grouping laboratory in Winnipeg, countered that the genotype in-
terpretations of Kraus and White were wrong: “An anthropological team
studying population genetics should include a competent erythroserolo-
gist” (i.e., a blood group expert).’” But Kraus and White’s claims were in
keeping with the direction in which genetic fieldwork was heading.*® In
a review of Mourant’s updated ABO tables in 1960, Birdsell noted that
for understanding microevolution, it would be necessary to be explicit
about the “factors, both cultural and environmental, which structure the
populations.”*® The methods of genetic population sampling were finally
coming into view, although which were best suited to the task was still
up for debate. These disciplinary clashes would continue to reverberate
all the way into the 1990s during the Human Genome Diversity Project.®®

Back in the early 1950s, sampling methods were not explicit. Mou-
rant’s maps presented a “natural,” geographical, apolitical genetic to-
pography that promised a cool-headed, newly objective understanding
of the deep history of human migration.®® Published during bloody epi-
sodes of British decolonization, and a highly visible phase of migration to
Britain, Mourant’s book deliberately overlooked the recent past. Genetics
(the maps argued) was not about the politics of the British Empire, or the
awkward complexities of race relations, but deep history. The transna-
tional movement of serum—a substance made from human blood in the
service of humanity—had helped genetics affirm the unity of all human-
kind. That notion, of genetics as modern, democratic, progressive, and
redemptive, would soon be projected on a much larger stage.
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Blood Groups and the
Reform of Race Science
in the 1950s

On November 10, 1952, television-owning households ac-
ross Britain witnessed the country’s first on-air demonstra-
tion of blood grouping. Arthur Mourant himself was appear-
ing on a program called Race and Colour, the aim of which
was to present “the scientists’ view of race,” as a preamble
to a longer British Broadcasting Corporation (BBC) series
about race relations. Race and Colour (broadcast in black and
white) featured Mourant, Julian Huxley, and several other
“experts,” who seized the opportunity to explain how sci-
ence undermined racial prejudice. The program singled out
blood group genetics as a particularly powerful science for
refuting ideas of racial superiority. The significance of blood
groups for transfusion showed (the argument went) that
humans were genetically diverse but “all the same under the
skin.” The world was unified in its diversity. Huxley and col-
leagues framed “science” as a rational, universal, and unpre-
judiced endeavor, and Race and Colour positioned blood
groups as model postwar genetic traits.

This television program was emblematic of a broader move-
ment in the early 1950s to project genetics as a modern,
universal, and progressive science; an image that remains
familiar today.! We saw a similar rhetorical fashioning in
the 1930s when Huxley, J. B. S. Haldane, and other biolo-
gists in Britain intervened in discussions about the scope
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and meaning of race science. Supported by colleagues in other European
countries and the United States, they had argued that genetics offered
unprejudiced and “scientific” methods for studying human diversity.
They successfully moved those arguments onto an international stage
after the Second World War through their involvement with the United
Nations Educational, Scientific and Cultural Organization (UNESCO), a
specialized agency of the UN.?

An overarching principle of UNESCO was that education, science, and
culture were crucial to the promotion of peace and world order. To Hux-
ley, its first director general, the dissemination of scientific facts was
unquestionably crucial to the promotion of civilization and social equal-
ity.? Indeed, UNESCO soon launched a campaign to combat racial pro-
paganda.* Some of the pamphlets and books of this campaign projected
genetics as uniquely positioned to reveal fundamental insights into hu-
man origins and diversity. Blood groups played an important role in this
positioning.

UNESCO’s image of genetics was captured in a single-page spread of
a 1953 issue of Life magazine, which depicted the figure of Gregor Men-
del, accompanied by crucifix, habit, and pea plant, under the heading
“U.N.’s scientific pictures show what races are, how they originated, and
how they became intermingled” (figure 9.1). Continuing the religious
theme, the article juxtaposed Mendel with Adam and Eve, whose iden-
tities were signaled by the “Tree of Knowledge.” The work that led to
this segment of UNESCO’s race campaign involved several of the sci-
entists introduced so far in this book, including Huxley, Mourant, and
American geneticist Leslie C. Dunn, whose collaboration with UNESCO
helped project genetics as a reformed, internationalist, and humanist sci-
ence that had overcome its eugenic past.

From one angle, the appeal and apparent success of this image of
genetics is surprising. So far, much heredity research had been part of—
and made possible by—two world wars and the large-scale administra-
tion of colonized countries. Indeed, after 1945, some high-profile scien-
tists were concerned that the association of genetics with eugenics and
Nazi race science had discredited the field.’ Yet genetics emerged in the
postwar decade as a seemingly purified, universally applicable, and po-
litically neutral science for understanding human difference and ances-
try. Moreover, this image dovetailed with Mourant’s totalizing collection
project in Bedford Square. Here I turn to the aesthetics and rhetoric of
blood and genetics as they unfolded in the early 1950s, under the aus-
pices of UNESCO and the BBC.
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First page of feature article “How the Races of Man Developed,” from Life, May 18, 1953,
101. Its subheading declares: “U.N.’s scientific pictures show what races are, how they
originated and how they became intermingled.” The article explains that scientists had
“finally reached general agreement on what is true, and not true, about the races of
man.” It is juxtaposed with Jane Eakin Kleiman's depictions of Gregor Mendel, with
crucifix, habit, and pea plant, and Adam and Eve, whose identities were signified by an
apple tree. The message conveyed by the images and text of this page was that the sci-
ence of genetics held secrets for understanding race.

© 1953 The Picture Collection Inc. All rights reserved. Reprinted/translated from LIFE and
published with permission of The Picture Collection Inc. Reproduction in any manner in
any language in whole or in part without written permission is prohibited. LIFE and the
LIFE logo are registered trademarks of Tl Gotham Inc. Used under license.
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Genetic Humanism

“Since wars begin in the minds of men, it is in the minds of men that
the defences of peace must be constructed”: so announced Britain’s
Minister of Education Ellen Wilkinson at the UNESCO founding confer-
ence in Paris in 1945.¢ Following lobbying from representatives from
the Philippines, Brazil, Egypt, India, and the US National Association
for the Advancement of Colored People, UNESCO incorporated into its
constitution the objective of deploying science to fight “the doctrine of
the inequality of men and races.”” In 1948 the organization launched a
program for ascertaining the “scientific facts” that would “remove what
is commonly known as racial prejudice.”®

The UNESCO race campaign was tied to the United Nation’s defining
agenda for a new world order, and it prescribed scientific expertise as a
remedy for prejudice.” The supreme confidence in science as an instru-
ment for the promotion of social cohesion harmonized broadly with
the “scientific humanism” that had taken shape in interwar Europe and
which had consolidated during wartime discussions about the future
United Nations.'® Huxley himself was a high-profile exponent of the
view that science had potential as a diplomatic tool and social remedy,
and that it offered a mode of knowledge production that would allow
people in diverse parts of the world to understand one another. To
function effectively in the UN’s program, science had to be elevated
above politics.’” Thus at its foundation, UNESCO projected a mode of
scientific humanism that promoted the teaching of objective social and
natural science for world citizenship.'® In the words of director general
Huxley: “science and the scientific way of thought is as yet the one hu-
man activity which is truly universal.”!*

Huxley’s promotion of UNESCO’s campaign on race was related to
an intellectual project, promoted by a loose collective of scientists, to
integrate a range of biological perspectives into a single evolutionary
framework, a project that later became known as the “evolutionary syn-
thesis.”" Its advocates sought to knit together perspectives from pale-
ontology, taxonomy, botany, and genetics into a single coherent evo-
lutionary narrative.'® Several of those involved also worked to integrate
human life into this framework, as articulated in books such as Huxley’s
Evolution: The Modern Synthesis (1942) and the collective volume Genetics,
Paleontology and Evolution (1949), as well as at meetings such as “Origin
and Evolution of Man,” held at Cold Spring Harbor in 1950. There was
a significant overlap between those biologists involved in UNESCO’s
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campaign on race and those who saw themselves as cocreators of the
evolutionary synthesis, such as Huxley, Haldane, Dunn, and Theodosius
Dobzhansky. For them, an evolutionary worldview encompassed hu-
man as well as plant and animal life, and this was the basis of a moderate
yet liberal eugenic ideology that combined a democratic social sensibil-
ity with a belief in human progress.'”

UNESCO’s race campaign was organized by its social sciences de-
partment in collaboration with its department of mass communica-
tion, which was responsible for promoting “peace and human welfare”
through articles, films, and broadcasts.'”® Taking as its initial impetus
the UN’s Universal Declaration of Human Rights (1948), which stipu-
lated rights and freedoms for all people regardless of race,’” UNESCO
was tasked with initiating the campaign to show how science could
dispel racial prejudice.?” An internal memo explained the campaign'’s
significance:

The public believes that race differences are important, and race prejudice is widespread.
Scientists generally regard race as unimportant, and see no scientific justification for
race prejudice. It will be the task of this convention to reduce the gap between popular
and scientific knowledge in this respect.?!

To “reduce the gap” was UNESCO’s mission. In this formulation, science
was the route to truth, and UNESCO’s job was to bring it to “the public.”?

As part of that campaign, the organization convened a meeting of
scientific experts to draw up a list of “scientific facts” about race.”® The
multiple controversies generated by the resulting “statements” on race,
and the many respects in which they failed to live up to expectations,
have been explored in rich accounts elsewhere.* Most relevant to this
story is that UNESCO carefully defined “race” as a “biological” term that
(in the wording of one formulation) “designates a group or population
characterized by some concentrations, relative as to frequency and dis-
tribution, of hereditary particles (genes) or physical characters, which
appear, fluctuate, and often disappear in the course of time by reason
of geographic and/or cultural isolation.” This biological concept was
temporal and dynamic (genes “appear,” “fluctuate,” and “disappear”).
Crucially, the statements also explained that the biological “fact” of race
should not be confused with “national, religious, geographic, linguistic
or cultural” groupings.? Scientists could be trusted to handle the term in
an expert manner, but the layperson could not: “Outside the scientist’s
laboratory the word ‘race’ has frequently been misused to justify policies
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producing economic and social discrimination.”?® Echoing the internal
memo from two years prior the campaign insisted that the term “race”
was in danger of being misused in “popular language” and could only be
handled properly by biologists.

The message was clear: “race” was a biological reality, but the term
could only be used credibly by scientists. Going further, geneticists were
the expert scientists best placed to handle the word, since genetics
shifted race science away from the study of typologies and toward a
deeper and more subtle understanding of human population dynam-
ics. Human genetics promised access to deep commonalities that tied to-
gether the peoples of the world.

Blood groups were made crucial to this argument, in ways illustrated
most vividly in a picture book published by the UNESCO Department
of Mass Communication in 1952 called What Is Race? Evidence from Sci-
entists (figure 9.2).” The book used simple text and pictures to make
scientific concepts intelligible to “people of secondary school age . . . and
on up to adult education classes.” The designs were by artist Jane Eakin
Kleiman. Printed with a restricted palette—using the blue of UNESCO’s
flag as a background color and red as an occasional spot color—their
most striking characteristics are the bold, highly abstracted figurative
forms and diagrammatic illustrations.?® These, so the preface explains,
were devised to make scientific concepts “more easily intelligible to the
layman.”?

The lavishly illustrated What Is Race? presented “in a popular way,
certain essential facts about the biological aspects of race.”?° Its opening
page asks, “Which of the following would you call races?” followed by a
list of population categories that include “Aryans,” “Semites,” “Nordics,”
and “Negroes.” Underneath are the “answers” (Aryans = no; Semites = no;
Nordics = yes; Negroes = yes), reaffirming the notion that race is “real”
and has a specific meaning. Cautioning the reader that “the word ‘Race’
is a difficult one to use correctly,” the book advises that “even scientists,
whose business it is to be precise, are obliged to use the word ‘race’ in dif-
ferent ways at different times.” The book insists that “race” is an expert
biological or “zoological” term and frequently refers to the “major races
of mankind . . . Caucasian, Negroid and Mongoloid,” the suffix “-oid”
carrying technical scientific connotations.’! Again, scientists (“whose
business it is to be precise”) were the only people to handle “race” prop-
erly, and geneticists were the scientists with ultimate authority over the
term.

Having established race as part of specialist biological terminology, What
Is Race? also explained the significance of genetics. Like the statements
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9.2 Back and front covers of What Is Race? Evidence from Scientists (Paris: UNESCO, 1952),
in bold black, white, and red. Diana Tead, the UNESCO staff member who oversaw the
production of the book, described the covers as featuring “three little men of each race
holding hands, and all connected with one enlargement of a cell with chromosomes
swimming around. . . . The back cover follows the cell around to India where presumably
Man came into being.” Quotation from Tead to Schaffner, October 29, 1951, 323.1
(094.4), UNESCO Archives, Paris. Image by Jane Eakin Kleiman, from UNESCO, What Is
Race? Evidence from Scientists (1952). Front and back cover together 43 x 15.6 cm.
Reproduced with permission from UNESCO.
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9.3 Asingle page from the UNESCO picture book What Is Race? arguing that genetics reveals
Europe to be a “melting pot of peoples.” Claiming to rebut Nazi notions of race purity, it
claims that the continent has long been home to a mixture of races, represented here in
different shades of gray. Its caption explains: “Arrows give a general idea of the movements,
mixing and cross-mixing of different peoples. . . . Red circles indicate centres of settlement
where invaders mixed with natives or replaced them, usually moving on, after a certain
period to blend with others. The results of these early migrations can still be seen among
Europeans today, and make the peoples in the Caucasoid group extremely difficult to
classify into races.” Image by Jane Eakin Kleiman, from UNESCO, What Is Race? Evidence
from Scientists (1952), 40. 21.5 x 15.6 cm.

Reproduced with permission from UNESCO.

on race, the book emphasized that this science offered a dynamic under-
standing of racial difference. This it illustrated using the figure Melting
Pot of Peoples before the Twelfth Century (figure 9.3), in which abstract
human figures dance across an outline map, representing “successive
waves” of migration across Europe. The illustration argued that the con-
tinent had long been home to a mixture of races, represented here in
shades of gray. Although apparently chaotic, the illustration was in fact
based on recent advances in mathematical techniques for modeling ge-
netic change in populations. Its use of red circles to indicate centers
of settlement graphically alluded to the available data on such genetic
change—that of the blood groups.
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Redemptive Blood

If the UNESCO biologists claimed that population genetics could offer
deep insights into biological race, how did they think it should actually
be studied? This is where the campaign made use of Mourant’s blood-
collecting project. What Is Race? devotes a whole section to the science of
blood groups, again presenting what it calls a “popular” view of blood be-
fore explaining the “true” scientific one. A schematic demonstrates that
“people of all races can be found in each blood group” (figure 9.4). The
blood groups are emphatically unrelated to the superiority or inferiority
of races. What Is Race? claims that the blood groups attest to the truth of
the geneticists’ view of race: “Nowhere can we show more clearly . . . that
human groups, whether they be called races, tribes or peoples, seem to
have the same basic assortment of hereditary characters.”3> On the next
page, a two dimensional planar schematic describes the compatibility

PEOPLE OF ALL RACES CAN BE FOUND IN EACH BLOOD GROUP

Individuals from any race can give blood to thosa from any other race—but only accarding to the Blood Transfusion Chart (page 50).

9.4  Schematic arguing that “individuals from any race can give blood to those from any other
race.” Four red circles denote blood labeled with the four major blood groups: A, B, AB, and
O. Lines connect the circles to three human figures in different shades of gray, yet each with
the same red heart, apparently representing “people of all races.” Image by Jane Eakin
Kleiman, from UNESCO, What Is Race? Evidence from Scientists (1952), 49. 21.5 x 15.6 cm.
Reproduced with permission from UNESCO.
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relationships between the different blood groups—thereby flattening
and neutralizing racial hierarchies. Together, these diagrams framed
blood group genes as the perfect mediators of racial difference. The mes-
sage of both diagrams together was that as long as the blood groups
matched, a member of any particular human group could donate blood
to members of any other human group.

In using blood groups as emblematic of a scientifically enlightened ge-
netics, the UNESCO book drew on a contemporary message about trans-
fusion, which in the early 1950s was also being actively projected as
proof of the fallacy of racism.* As we have seen (chapter 6), a key story
line from the contemporary British feature film Emergency Call illustrates
the notion that blood compatibility cut across racial lines. In it, the doc-
tor and police chief cajole an urgently needed blood donation from a
sailor, “Robinson,” who is adamant that “white people don’t want col-
ored people’s blood in them.” The officials insist: “What do you mean,
‘colored’ blood? Your blood is red, isn’t it?”3* They eventually persuade
Robinson to give his blood to Penny, the child dangerously close to death
in the hospital. Viewers are asked to believe that Robinson, the “colored
sailor,” experiences this donation as redemption for the racist encounters
he has suffered in the past. After donating, the humble, generous Robin-
son also gives to Penny’s mother a photograph of his own small daugh-
ter: donor and mother realize together the kinship forged by his gift.

Two years after Emergency Call was released, the civil rights novel
Youngblood (1954), by American writer John Oliver Killens, portrayed a
doctor also being questioned about whether “white blood” could safely
“mix with colored.” In it, he replies: “There’s no white blood and there’s
no black blood. . . . All blood is red-blood. The only difference is in the
different types. Blood doesn’t know any color line.”** The novel narrated
intense racial violence in the American South, during a period in which
the American Red Cross Blood Transfusion Service had only recently
ceased segregating the blood of people labeled “White” and “African
American.” Youngblood is ambivalent regarding the redemptive qualities
of blood transfusion. In Killens’s narrative, transfusion threatens but
eventually fails to disrupt some deeply held racial kinships and preju-
dices. By contrast, Emergency Call narrated blood giving as a practice that
promised to bring people together, unite communities, and supersede
prejudice. The film underlined the midcentury characterization of blood
transfusion as democratic, progressive, and antiracist.

Despite the pernicious blood segregations in the United States, which
Youngblood captures so poignantly, Emergency Call could apparently
credibly project the notion that giving and receiving therapeutic blood
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was a democratic, enlightened practice. Transfusion demonstrated that
all humans were the same under the skin. As British sociologist Richard
Titmuss would put it a few years later, “the life stream of blood that runs
in the veins of every member of the human race proves that the family
of man is a reality.”*® Transfusion was an international, humanist enter-
prise that could bring people together—a projection still used today.*’

Thus, during the same period that genetics was being framed as a pro-
gressive science, blood transfusion was being characterized as a demo-
cratic and antiracist therapy, and blood groups linked the two. Scientific
experts—such as Mourant and Robert Race—could quite safely study the
relationships between blood groups and race.*® The public was expected
to learn, however, that blood groups and blood transfusion refuted the
logic of racism. Blood groups mediated the complex terrain between
transfusion as a redemptive public health enterprise and genetics as a
“biological fact” of race.

Race on the BBC

Back in Britain, the BBC reframed UNESCO’s message for the television
program Race and Colour. The BBC had been established in the 1920s
as a state-run broadcasting company whose aims were to “educate, in-
form and entertain.” For the first thirty years of its existence, it did this
primarily through the medium of radio. Television had first been intro-
duced in the late 1930s, but, having been taken off the air during the
Second World War, by 1950 it remained only a fledgling service, still
trying to overcome its low status in relation to radio. Only in October
1950 did television gain its own department, a controller, and a seat on
the BBC board of management, and it began to be seen as a medium
with distinct possibilities. By then, an estimated 14 percent of British
households owned a television, most in the Greater London area, a figure
that rose dramatically after the 1953 coronation of Queen Elizabeth II.
Watching television, for major events at least, was a public activity, with
audiences gathering in homes and pubs.* During this time, BBC tele-
vision was broadcast live from Alexandra Palace: it was an ephemeral
performance, and not a permanent medium.

By this time, science was an established part of the BBC repertoire.
Since the beginning of the war, several national science institutions
had been lobbying for greater representation of scientists within the
BBC and on its airwaves.® The Association of Scientific Workers had
written to the director general of the BBC in 1941 to stress that it was
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“imperative that the general public should be infused with the knowledge
that the body of science and its method of development—the scientific
method—are instruments that can be controlled and utilized to whatever
ends a community may choose.”*! So successful was this campaign
that by the 1950s, people with scientific qualifications were occupy-
ing significant positions throughout the BBC. Eventually, the organiza-
tion appointed a scientific advisor to ensure contact between producers
and scientists. The person they appointed—Henry Dale, Nobel Prize—
winning biologist, British pioneer of biological standardization, and di-
rector of the Wellcome Trust—held rather narrow views on what televi-
sion could offer. He saw televised science as a popular science lecture
but for a larger audience, with visual aids such as blackboard, wall dia-
grams, lantern slides, films, and the performance of experiments. Dale
was out of tune with the contemporary ideas of producers, but his
influence was widespread. Although he stayed at the BBC for only a
short time, his model of science broadcasting was standard for the pro-
grams made, and Race and Colour perfectly fit that model.

Race and Colour belonged to the BBC'’s culture of “talks,” originally
derived from radio and now the foundation for nonfiction television.
The Television Talks Department—which produced the show—was the
main center for scientific programs for most of the 1950s, specializing in
studio-based live television. Robert Barr, a documentary producer at the
time, described the character of a typical talk program: “In a TV ‘talk’ ex-
pert opinion or information is conveyed directly from the authority to the
viewer. It is Haldane talking on science, it is public men personally dis-
cussing events in the news.”*> Race and Colour had all of these elements:
scientific men engaged in discussions and, with a variety of visual aids,
conveying scientific information directly to the viewer.

The BBC'’s engagement with race also had a longer history. The corpo-
ration had from the beginning sought to produce programs that would
promote communal identity among its audiences, whether at regional,
national, or imperial levels.* In the 1940s, its output began to reflect new
anxieties about race relations in Britain, and the BBC regarded part of its
remit to reduce race prejudice.** The program Race and Colour was con-
ceived in this context as a scientific prelude to a series of programs—called
International Commentary—on “race relations.” However, just as UNESCO
in its race campaign deflected its message away from the racial politics of
the United States and toward the politically safer ground of Germany’s
Nazi past, the BBC decided that to focus the program on race relations at
home would be too inflammatory, choosing instead to focus on race rela-
tions on the African continent.*
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Like UNESCO, the BBC was intent on shaping popular opinion among
ordinary citizens, and it deployed the expertise of scientists to do this.
The idea for Race and Colour had come from BBC producer George Noord-
hof, who had read What Is Race? and decided that its material “could be
made suitable for television, with very little difficulty.” Noordhof saw the
program as a “straightforward statement of the facts as contained in the
book” and as an opportunity to redeploy several of the book’s striking
illustrations.*®

Noordhof invited on to the program Mourant, Huxley, physical an-
thropologist Jack Trevor, and cultural anthropologist Maurice Friedman.
Mediating the discussion was well-known broadcaster Richie Calder, a
newspaper science editor and public expert on issues relating to interna-
tional peace. Precisely echoing the main statements of What Is Race?, Race
and Colour emphatically conveyed that scientists were to be the main au-
thorities on race. Nevertheless, the BBC already had a good idea of what
they wanted their scientific experts to say. James Bredin, another of the
program’s producers, was concerned that the panel would be reluctant to
commit themselves to “definite conclusions” about race. Bredin suggested
that it would therefore be wise to hold an advance meeting with the guests
before the program, “with the intention of persuading the scientists to fit
what they want to say to the conclusions which we want them to reach.”*
Trevor was a particular concern in this regard, having what Bredin reported
as a “retiring nature” that would “require a good deal of ‘producing.’”
Calder’s job, Bredin added, was to bring the scientists to “as many definite
conclusions as he [could].”*® Like UNESCO officials, the BBC producers
were instrumentalizing scientists to promote a distinct social agenda.

Race and Colour conveyed the UNESCO-mediated messages using an
array of visual devices: diagrams from What Is Race?; a collection of four
human skulls borrowed from the Haddon Library in Cambridge; and the
display of seven living people, or “personalities,” as they were described
in the script. The subject turned to blood and its popular conceptions.
Calder asked of Trevor: “We’ve been dealing with the bones, what about
the blood[?] When people talk about mixed blood, a touch of the tar
brush, blue blood, what does a scientist understand by blood in racial
terms?” Trevor demurred, “That is really a matter for Dr. Mourant of the
National Blood Group Reference Laboratory.”+

Mourant had not been in the program’s original lineup: in late Octo-
ber the list of participants had instead included Isaac Schapera, profes-
sor of social anthropology at the London School of Economics, so it is
likely that blood grouping had not originally been conceived as a central
feature. Surviving lists of graphics used suggest that blood groups were
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introduced to viewers first and foremost as having important functions
in transfusion. Mourant’s exposition was accompanied by an animated
chart of the blood groups and a schematic showing possible transfu-
sion combinations, presumably similar to the planar schematic of What
Is Race?

Mourant then performed blood grouping tests on the seven “person-
alities,” with the help of technicians from the Reference Laboratory. The
first six people tested were a “Mr. Lo,” Jacob Kisob, Yeh Ming, Hsu Long
Chang, Ebenezer Bamghose, and Peter Keen. Remarkably, the seventh—
representing the “Caucasian” race—was a young David Attenborough,
later to become the United Kingdom'’s most celebrated wildlife presenter.*®
Following the demonstration, Mourant or another presenter made some
general observations about “our blood groups [sic] differences and simi-
larities.”s! Unfortunately, no fragments remain of the draft scripts and
notes that related to the discussion of the blood groups. It is likely, how-
ever, that what Mourant had to say in Race and Colour was similar to what
he said in 1951, when he participated in a program made in the UNESCO
radio studios called Science and Racial Barriers, for which the script does
survive. There he outlined what blood groups could say about race, argu-
ing that “blood groups have no connection whatever with any idea of
purity of blood in the sense of racial superiority.” He went on to explain
that although human populations around the world had different blood
group frequencies, these were differences of degree, not kind.*?

There is no evidence that the BBC presenters concluded anything
further from the grouping performance in Race and Colour. Indeed, in
dealing with blood group frequencies, what could have been concluded
from seven blood tests on seven individuals? Rather, it was a perfor-
mance to show what the genetic race science of blood groups looked
like. The message from juxtaposing blood grouping tests with the vari-
ous visual representations of the “major races” was that as genetic traits,
blood groups promised to shed light on human diversity. The combined
impression from these publications and broadcasts—the UNESCO state-
ments, the What Is Race? book, and the BBC program Race and Colour—is
that blood group genetics offered a much-needed potential route toward
a “scientific” understanding of race.

“Much Too Technical”

Insofar as the BBC sought to make clear that race was the province of sci-
entists, they perhaps succeeded too well. Optimistically, Race and Colour
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was broadcast at peak viewing time—between 7:45 and 8:25 p.m.—on
Monday, November 10. As was routine for the BBC, especially for pro-
grams that might be contentious, the corporation conducted a viewer
research report to garner responses among the general public. The review-
ers were dismayed by the results: the program received a “disappointing”
reaction index of 54, which was not only “well below the current average
(62) for television talks” but also in “striking contrast to the figures . . . for
the twelve programs under the title ‘International Commentary.’”*?
Although viewers complimented Huxley for his contribution, several
felt that the technical scientific descriptions by the other presenters had
obscured what they called the “real issues of the racial problem.” One
respondent—Ilisted as a Linotype machine operator—claimed to see little
point “in worrying whether man, 3,000 or 4,000 years ago, had a square
head, a round head, or no head at all.”>* The report went on to say:

Most [respondents] were clearly not averse to a program that promised to enlighten
them on a subject which struck many as being of paramount importance. This initial
interest was, however, rarely maintained, largely because of disappointment with the
angle of approach. The most emphatic criticism was that it was “much too technical.”

Viewers found the section on blood groups particularly difficult to
follow. The report explained that many people “felt like the Postman
who wrote: ‘I do think the experts could have simplified the discussion
by cutting-out their phrase-codes when referring to blood-categories
and so on. It was like listening to a lot of doctors at a medical confab.’ "%

The BBC, like UNESCO, was attempting to strike a delicate balance.
On the one hand, the construction of genetic race science as “much too
technical” alligned perfectly with the image of elite scientific expertise
that the two organizations were trying to cultivate. On the other, this
portrayal risked undermining the hoped-for political function of science
as a remedy for social tensions. The television-viewing public were not
ignorant of the reality of race relations in postwar Britain, yet as inhab-
itants of a country that struggled to come to terms with changing rela-
tionships within its empire, a severe labor shortage, and a demographic
crisis, they were skeptical of what the biological study of race had to
offer. The program’s reception made visible the tensions inherent to the
UNESCO race campaign in its attempt both to elevate race to a new stan-
dard of scientific objectivity and to make the scientific understanding of
race transparent and relevant.

Although disappointing, the complaints about this part of the pro-
gram in fact cohered with the image of blood groups that Mourant
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and his colleagues were seeking to cultivate. Mourant’s assertion in the
UNESCO draft that “the term ‘race’ . . . should never be used when
speaking of such human groups,” is a reminder that blood groups as
objects of research were not accessible to the general public, unlike vi-
sual characters such as skin color or facial features. Rather, blood groups
could only be revealed by people with scientific or medical training.
As Mourant wrote two years later in the introduction to The Distribu-
tion of the Human Blood Groups: “Though a non-scientific racialism is
by no means dead, a scientific anthropology is coming into being and
must in the long term prevail.”*® It was to Mourant’s advantage that
blood groups could be framed as traits that needed expert interpreta-
tion. Blood groups, and genetics more generally, offered a methodology
for studying race that could be contained within the scientific realm.

A Model Genetics

Blood groups were technical entities. They could not be seen or felt;
they could only be divined by trained technicians, scientists, or medical
doctors. They were crucial to the progressive, cutting-edge, lifesaving
enterprise of transfusion, and they could apparently trace deep patterns
of human history. Mourant and his colleagues at UNESCO and the BBC
saw blood group genetics as a model for what human genetics could be:
readily abstracted and amenable to mapping, and apparently possible
to uncouple from the political contexts in which blood was collected.
Blood g