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The Linnean Society of London first admitted women in 1905.

CAREERS AND CONTROVERSY
BEFORE THE FIRST WORLD WAR

For decades after Nature’s launch in 1869, women’s contributions to science
were played down by both the journal and wider society. By Claire Jones

nits 150 years of existence, Nature has wit-

nessed theemergence of scienceasaprofes-

sion.Butasresearchmoved fromadomestic

toaninstitutional setting, womenbecame

increasingly invisible, and the historical nar-
rative became resolutely male.

laim to redress the balance by identifying
the barriers that women faced and how they
worked around them, gaining access to
scientific education and chipping away at
societies, journals and universities. Gradu-
ally, they widened the corridors of power for
those who followed.

My focus is narrow — the United Kingdom
inthelate nineteenth and early twentieth cen-
turies — but this was Nature’s heartland in its
first 50 years. And, for better or for worse, the

British Empire provided abackdrop for scien-
tificresearchinthatera.

Wherever we look, women have been mostly
absent from the story of science. To retrace
the steps of these workaday women — not all
heroines — of scienceis to understand how far
we have travelled towards equity in the scien-
tific workforce.

You could be forgiven for thinking that

“Acrimony was not unusual
when the question of
women’s admission to
societies was raised.”
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there was no such thing as a career in science
forwomen before the mid-twentieth century.
Our popular understanding of science as an
essentially female-free zone for most of its
existence is seldom challenged.

Yet women adopted various scientific guises
before Naturewasfounded, and evenoccasion-
allyappearedonits pagesinits early years. This
isnottosay thatscience was afemale-friendly
career; serious prejudice and discrimination
severely limited women’s opportunities. How-
ever, recognizing the women who contrib-
uted to the enterprise despite these barriers
debunks the myth that science was (and is)
inherently male.

Earlyin the nineteenth century, womenused
spacesseenasmoreappropriately feminine’to

Nature | Vol 575 | 7 November 2019 | 239



Work / Careers

negotiate away into science. Science writing,
especially for children or popular audiences,
scientificillustration and translation were all
comfortable niches in which women could
participate without threatening male pre-em-
inence or ideals of femininity.

Michael Faraday famously credited British
science writer Jane Marcet’s Conversationson
Chemistry (1805) for inspiring him to take up
science. Marianne North was a noted botanical
illustrator, scientist and discoverer of plants.
Later, astronomer Agnes Clerke negotiated a
successful career as awriter of popular books
onastronomyinthe1880sand1890s, winning
the Royal Institution’s Actonian Prize in1893.

Learned societies

At the time of Nature’s launch, most learned
societies were male-only. In 1991, science
historian Londa Schiebinger at Stanford
University in California noted that for 300
years, the only permanent female presence
atthe Royal Society was a skeleton preserved
in the anatomy cupboard’. In common with
otherelitescientificbodies, thesocietyresisted
admittingwomen as fellows until 1945, 26 years
after the Sex Disqualification (Removal) Act
1919 was passed. Among other things, the act
decreed that “a person shall not be disquali-
fied by sexor marriage ... foradmission to any
incorporatedsociety (whetherincorporatedby
Royal Charter or otherwise)”.

Naturewas quick to rebuke the French Acad-
emy of Sciences*whenit denied admission to
physicistand chemist Marie Curiein1911—even
though she had won aNobel prize eight years
previously. “It isincomprehensible ... on any
ethical principles of rightness and justice,”
Naturewrote, “that because Curie happensto
be awoman she should be denied the laurels
which her pre-eminent scientific achievement
has earned for her.”

Women fought back, too. Around 1900,
therewasaconcerted effortby agroup led by
evolutionary botanist Marian Farquharson,
to gainadmission to scientific societies. After
strong debate between the fellows, 11 women
were admitted to the Linnean Society in1905.
The society got its own back on Farquharson,
however, by rejecting her application. She had
to wait until 1908, when objections had died
down, to be elected.

Acrimony was not unusual when the ques-
tion of women’s admission to societies was
raised. When the Royal Geographical Society
considered the issue in the decades around
1900, heated argument between fellows and
members of the society’s council broke outin
the letters page of The Times. Exclusion from
learned societies hindered women’s access to
networks, libraries, grants and collaboration,
and made the career landscape very different
for women than for men.

Whytherawantipathy towomen? Onereason
was that scienceitself oftentaughtideas — now
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discredited —that there wereinnate differences
in intelligence between the sexes that would
limit women’s suitability for science. Darwin
argued that evolutionary competition led to
the higher development of male brains and of
female emotions.

As a result, people saw the admission
of women as threatening to dumb down
proceedings and harm the status of elite

“Elite societies might have
baulked at having female
fellows, but womenstill
managed to findawayin.”

societies. Thomas Henry Huxley, a biologist
and anthropologist who earned the sobriquet
‘Darwin’s bulldog’ for his advocacy of evolu-
tion, worked to prevent women’s admission
to the Geological Society and the Ethnologi-
cal Society of London, explicitly to preserve
society status and prestige®. Ideologically
informed theories of male and female brains

andresultingintellectual deficit are remarka-
bly persistent, as neuroscientist Gina Rippon
demonstratesin her 2019 book The Gendered
Brain, which uses science to demolish these
ideas. Rippon criticizes, in particular, modern
evolutionary psychology and brain studies
that look for differences between the sexes
and, whenthey find it, consider only biologi-
cal explanations.

However, the impact of these views — on
women who were (and have been) internal-
izing them, and on the scientific community
at large — cannot be ignored. Mathematician
and astronomer Mary Somerville, widely cel-
ebratedinher time, remarkedinentriesin Per-
sonal Recollections, from Early Life to Old Age,
ofMarySomerville, published posthumouslyin
1874, that she had “no originality ... that spark
fromheavenis not granted to the [female]”. A
review* of her bookin Nature identifies Somer-
ville’sgenius as “wholly exceptional”, because
“women are not by nature adapted for studies
which involve the higher processes of induc-
tionand analysis”. Despite her unique scientific
bent, the review takes pains to point out that

Elizabeth Brown was a founding member of the British Astronomical Association in 1890.
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In the early 1900s, Marie Stopes received a grant from the Royal Society.

Somerville was still “beautifully womanly”.
Somerville had not only translated Pierre-Si-
mon Laplace’s notoriously difficult Traité de
Meécanique Céleste (as Mechanism of the Heav-
ens in 1831), she had also extended it with
explanatory notes and her book was adopted
asthestandard text for higher mathematics at
the University of Cambridge, UK. Indeed, the
term ‘scientist’was coined for Somervilleinthe
1840s by Cambridge don William Whewell, as
analternative to ‘natural philosopher’ or ‘man
of science’.

Newer learned societies were not so choosy.
These sprangupinlarge numbers towards the
end of the nineteenth century as science spe-
cialized and associations emerged for amateur
enthusiasts, teachers and women. Indeed,
somewomen took key roles in these societies.
For example, several were active in the British
Astronomical Association, participating in
expeditions, serving on its council and edit-
ing its journal. Elizabeth Brown was a found-
ingmember of the association: she headed the
Solar Section of the Liverpool Astronomical
Society, formed in 1881, which evolved into
the British Astronomical Association in1890.

Astronomy provided particular opportu-
nity for women, arguably because practition-
ers remained in the field when other sciences
professionalized and moved from the home
toinstitutional spaces that excluded women.
Botany, too, with its history as a feminized
pursuit from the eighteenth century, proved
welcoming, as did palaeobotany, which was
strongly female-oriented in the first decades
of the twentieth century®. Female palaeobot-
anistsresearching and publishing at thistime
include Margaret Benson at Royal Holloway
College, University of London; Agnes Arber,

whograduated fromNewnham Collegein Cam-
bridge; Henderina Scott, who researched and
collaborated ina domestic setting; and Marie
Stopes at the University of Manchester.

Collaboration sans compensation

Elite societies might have baulked at having
female fellows, but women still managed to
find away in, and participated in research in
otherways, too. Between1880 and 1914, some
60 women contributed to the Royal Society by
authoring or co-authoring published papers
or by demonstrating at the annual soirée, a
highlight of the London social season that
continues today®.

Some women, including palaeontologist
DorotheaBate and Stopes (whois best known
for her later work on birth control and noto-
rious for her later endorsement of eugenics),
evenreceived grants from the Royal Society to
fund their research. Stopes’ scientific career
saw her travel widely for research, accept gov-
ernment commissions, publish nearly 40 sci-
entific papers and produce importantinsights
into coal-forestecology.Sheearned doctorates
from the University of Munich in Germany and
from University College London, and became
the first woman to join the science teaching
staff at the University of Manchester.

Our modern understanding of asalaried sci-
ence professional did not become completely
valid until the second decade of the twentieth
century, although men (and some women) did
assume such roles from the 1870s onwards,
often on the back of emerging technologies
and industries, such as electrical engineer-
ing. Even when they had university training,
women tended to secure low-status, routine
roles such as research assistants and human
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calculators at, forexample, the Royal Observa-
toryin Greenwichin the1890s and at Imperial
CollegeLondon fromitsestablishmentin1907.

However, it was far from unusual for
women scientists to work alongside salaried
men yet receive no remuneration for their
labours. Bate, for instance, worked with the
Natural History Museum in London from
1898, but was never paid and nor was she
made amember of staff until 1948, when she
wasinherlate 60s. Theidea of amiddle-class
woman receiving payment violated allideals
of respectable femininity.

Earlier in the century, this concept also
affected Eleanor Ormerod, who provided
economicadvice onagricultural problems and
pests. It was easier for a middle-class woman
of means to carry out research or to do so
alongside teaching, one of the few respectable
careers for women. However, working-class
women could find a pathway into science from
a business direction. Nautical-instrument
maker, inventor and navigation writer Janet
Taylor rananauticalacademy in the East End of
Londoninthe1860s and1870s, with the Admi-
ralty as one of her clients.

Ormerod was a pioneering technological
scientist who wasinstrumental in establishing
thediscipline of economic entomology in Brit-
ain, in particular through her annual reports
publishedfrom1877t01901. Although Ormerod
wasself-taughtand possessed no formal qualifi-
cations — something not unusual forwomen or
men at thetime, giventhe amateur traditionin
science —she advised and lectured ontraining
atvarious colleges and was an examiner atthe
University of Edinburgh, UK.

Ormerodalso participatedininternational
collaborativeresearch, acted as anexpert wit-
ness in legal cases and was commissioned as
a consultant entomologist to the Royal Agri-
cultural Society in1882. However, she was not
paid, and received only occasional expenses,
despitegiving her expertise for free for the next
tenyears.

Onerouteintoscienceforwomenatthistime
was through collaboration with a husband or
other male family member. Yet, even for the
most egalitarian of scientific partnerships,
it was the man who tended to get the kudos,
with his female collaborator castin the role of
assistant.

Many women accepted this. Two examples
are astronomer Margaret Huggins and Scott,
a pioneer slow-motion filmmaker, botanist
and palaeobotanist. Both women were inde-
pendentresearchers, butboughtintotheera’s
perceptions about wives being ‘helpmeets’ to
their husbands.

Yet Scott’s husband was astrong supporter
of women scientists, unlike Huggins’s, who
complained that illness had prevented him
blocking theaward of the Royal Society Hughes
Medal for original research to electrical engi-
neerand physicistHertha Ayrtonin1906. When
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Ayrton died in 1923, an obituary in Nature
asserted that, instead of pursuing her own sci-
entificinterests, she should have looked after
her husband, and “put himin carpet slippers
whenhe camehome”, so thathe could have bet-
ter devoted his efforts to his scientific work’.
Ayrtonmight havesucceeded asascientistbut,
accordingto her obituarist at least, she did not
succeed as a wife.

Some of the research for which Ayrton was
honoured had been done in her husband’s lab-
oratories at the Central Institution in Kensing-
ton, London. This included work on her book
TheElectric Arc (1902) whichbecame the go-to
resourceonthesubjectand had beenserialized
in Naturein1899.

When her husband died, Ayrton lost access
to this institutional space and so turned her
livingroomintoalaboratory. Her confinement
tothe domestic sphere atatime whenempha-
siswas being placed on precise measurements
andinstrumentation prompted questions over
herresearch and the credibility of her science.

Women had to tread particularly carefully
when they entered the laboratory, which was
seen asaspace for masculine display. Women'’s
presencethere could promptscepticism, if not
outright hostility, especially when access was
forresearchrather than educational purposes.
Thisantagonism often led to the development
of parallel facilities, such as the Balfour Biolog-
ical Laboratory for Women at the University of
Cambridge in 1884.

As the new century approached, more
women were accessing a university educa-
tionin science, and the idea of a professional
femaleresearcher wasnolongeran oddity. The

Botanical illustrations by Marianne North made their mark in the mid-nineteenth century.

University of London was a key player here,
openingupits degrees to women and menon
anequal basis (except for medicine) from1878.

Science was particularly strongat London’s
Royal Holloway and Bedford women'’s colleges.
When Royal Holloway openedits doorsin1886,
itdid so with well-equipped chemical and bio-
logical laboratories.

Women were allowed to graduate fromScot-
tish universities after the passing of aspecial act
in1889 (apart from degreesin medicine, which
were not conferred on women until 1916).

But the battle for women’s higher educa-
tion was not wholly won. That year, physician
William Withers Moore used anaddress to the
British Medical Associationto warnagainst uni-
versity education for womenowingtothe “dan-
gers” it posed to female reproductive health
and mental well-being.

“Amoreacceptableroute
intoscience was teachingin
one of'the colleges or high
schools for girls.”

Undaunted by his warnings, some women
graduates began to take on research posts
and embark on higher degrees in the United
Kingdom, Germany and the United States. For
example, mathematician and biostatistician
Karl Pearson employed a number of women
at Galton Laboratory, established in 1904 at
University College London. Alice Lee, who
had studied mathematics at Bedford College,
went on to become a doctor of science under
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his supervision. Women were not awarded
degrees at Cambridge until 1948 (27 years after
Oxford began conferring them), but they did
study natural sciences and made contributions
to research. Between 1902 and 1910, female
researchersat Newnham College were instru-
mental in founding the science of genetics®,
working alongside biologist William Bateson.

A more acceptable route into science was
teachinginone of the colleges or high schools
for girls that were being established at the end
of the century. Many of the female graduates
foundtheir scientific nichein teaching, includ-
ing Cambridge mathematician Sara Burstall,
who became head of Manchester High School
for Girlsin1898.

However, not everyone was pleased with
this development. Chemist William Armstrong
used hisreport for the 1904 Mosely Education
Commission to emphasize the “mental disabil-
ities” thatevolution had bestowed on women
andtoissue dire warnings about the “ruinous”
effects of allowingthem to “contaminate” boys
by teaching them science.

The important work of female scientists
during the First World War — stepping up
torun laboratories while men were away at
the front — is only just now being given due
credit’®. Stopes was recruited to the war effort
by the UK government’s Industrial Research
Department, where she collaborated on
research into the constituents of coal. Hilda
Phoebe Hudson, like other female mathema-
ticians, joined the Air Ministry to research
problems in aeronautical engineering.

The popular history of women in science
tends to celebrate romantic ‘heroines’ such
as Ada Lovelace (who, later in her short life at
least, used her mathematical prowess mostly
to gamble) or two-time Nobel-prizewinning
Curie, rather than the workaday women who
made their way inscience asbest they could —
often very successfully.

Remembering the breadth of female
participation willnot only end science’s ‘disap-
pearingwoman’trick, it might also illuminate
the current gender imbalance by making the
pointthatscienceis, and always has been, for
women as much as for men.

Claire Jones is a historian of science and
senior lecturer at the University of Liverpool,
UK.
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