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Abstract. Female earth scientists existed in the 19th century
and the beginning of the 20th century in a number exceeding
what we generally imagine. In this paper I present informa-
tion on 210 of them who were active from 1800 to 1929.
These women often overcame great challenges to achieve
their positions, sometimes only to have their work attributed
to men they worked with or for. Gender discrimination made
access to university difficult and access to scientific careers
even harder. They found several ways to overcome these dif-
ficulties thanks to the support of their parents or to the more
ambiguous support of husbands or academic male mentors,
through staying single, and through teamwork and mentor-
ship with other women.

In the same way many past female artists have been re-
cently rediscovered, women scientists are progressively be-
ing saved from the dustbin of history, a huge task that has
already been undertaken by several researchers. In addition
to the review of their research, a fresh contribution to this
collective work in progress is made with the presentation of
hydrogeologist Norah Dowell Stearns. Finally, some reflec-
tions and suggestions are included on how we could fight this
oblivion to which their work, their personalities and modern
research on them are subject to.

1 Introduction

I should confess that until 2018 the only female geologist
from the 19th century I knew was Mary Anning, the palaeon-
tologist. I was no different than most people in that I was able
to name one female geologist – and people able to name one
are a minority (Burek, 2009; Burek and Higgs, 2007). Curi-
ous to see whether a few others had existed, I started search-
ing in the scientific literature and in blogs. And I found many
(many) more than I thought I would. I have compiled a list of

210 geologists and palaeontologists active between 1800 and
1929 (see Table 1 and the Supplement). I found them mainly
in the scientific literature by looking into their history (see
Sect. 2 “Methodology”) and in one case through her publi-
cations (see Sect. 8 “Focus on a new discovery: Norah Dow-
ell Stearns”). As a comparison, 23 female geoscientists were
active in the USA in 1921 (and 60 in 1938; Rossiter, 1982)
compared to 630 men (1425 in 1938; Rossiter, 1982), women
thus representing 3.7 % of USA geoscientists in 1921 (4.2 %
in 1938; Rossiter, 1982). I am not aware of data giving the
evolution of the number of geologists worldwide from 1800
to the early 20th century, but today women represent about a
third of geoscientists (e.g. Holmes et al., 2011), so progress
has been made.

The list I established is certainly not exhaustive. In the
same way as many past female artists are discovered anew,
women scientists are progressively saved from the dustbin
of history. Thus we realise that even if undertaking studies
and a scientific career meant then even more than now fac-
ing obstacles (see Sect. 4 “Discrimination”), some women
managed it. Not only did they find time to pursue their scien-
tific research but to also be active in social issues (see Sect. 9
“Scientists and activists”).

The first question which arises is how they overcame dif-
ficulties. Familial support and specific familial configuration
were an important basis (see Sect. 5 “Overcoming discrim-
ination 1: family configuration and support”), more or less
ambiguous or interested support given by male geologists be-
ing a frequent way (see Sect. 6 “Overcoming discrimination
2: in the shadow of ‘great men”’), and finally strong links be-
tween female scientists was a solid factor (see Sect. 7 “Over-
coming discrimination 3: sorority”).

The second question is why we cannot remember hardly
any of them if there were so many. Was all their work
unimportant and negligible? The many examples of substan-

Published by Copernicus Publications on behalf of the European Geosciences Union.



130 A. Vincent: Reclaiming the memory of pioneer female geologists (1800–1929)

tial contributions (see Sect. 3 “Some major contributions”)
clearly state that this “negligible work” hypothesis does not
make sense. There must be something else, and most prob-
ably several mechanisms: from the shadow of men they
worked with (see Sect. 6 “Overcoming discrimination 2: in
the shadow of ‘great men”’) to the way science history is
written and transmitted (which is the question explored in
Sect. 10 “Obliteration”). All these sexist mechanisms form
what Margaret Rossiter named the Matilda effect (Rossiter,
1993).

2 Methodology

This paper is mainly a review of the existing literature on
the role of women in the history of earth sciences. The bi-
ographical dictionary of women in science established un-
der the direction of Marilyn B. Ogilvie and Joy D. Harvey in
2000 has been a particularly rich resource, using all the avail-
able sources (in particular Mary R.S. Creese and Thomas
M. Creese publications in the 1990s; Sarjeant, 1978–1987;
Aldrich, 1982) and making the data collected by Nalivkin
in Russian accessible in English (Nalivkin, 1979). Of the
210 women geologists listed in Table 1 and the Supplement,
153 have an entry in Ogilvie and Harvey (2000). The book
by Margaret Rossiter on American women scientists was of
course another important source (Rossiter, 1982) as was the
special publication of the London Geological Society in 2007
coordinated by Cynthia V. Burek and Bettie Higgs (Burek
and Higgs, 2007).

Several blogs of science popularisation have helped
me discover new figures and sources about them, es-
pecially TrowelBlazers (https://trowelblazers.com, last ac-
cess: 2019), Letters from Gondwana (https://paleonerdish.
wordpress.com, last access: 2019), and Women in Ameri-
can Paleontology (http://www.daringtodig.com, last access:
2019).

Many of the women came to my attention as co-authors,
collaborators or students of other women as female scientists
often developed strong sorority networks (see Sect. 7 “Over-
coming discrimination 3: sorority”).

Original new data on one of the female pioneers of hy-
drogeology, Norah Dowell Stearns (see Sect. 8 “Focus on
a new discovery: Norah Dowell Stearns”), are presented in
this paper. I found her by going through the authors of early
20th-century hydrogeological publications, looking for fe-
male first names. For many women scientists that are proba-
bly still unknown, there might not be any other way to find
them than to literally dig into historical scientific publica-
tions from a specific field or into private correspondence of
scientists when available. This should especially be carried
out when confronted with an apparent vacuum, i.e. a geo-
graphical area or a geoscience subject counting apparently
no female scientists in the past. As is well known in earth

sciences, “the absence of evidence is not the evidence of ab-
sence”.

The choices of limits for the list presented in Table 1 and
the Supplement and discussed in this paper are the following:

– Timewise, 1800–1929. Women who have been consid-
ered active from the beginning of the 19th century, when
geology was firmly established as a modern science and
blooming (in a close relationship to the Industrial Rev-
olution; see e.g. Osborne, 2013), and who started their
research career in 1929 at the latest. From the 1920s
universities and associations still inaccessible to women
were an exception and no longer the norm, at least in the
industrialised world (Hulbe et al., 2010).

– Subject-wise. All earth sciences are considered, but nei-
ther archaeologists, prehistorians, astronomers nor plan-
etary scientists are included.

– Research. All the women scientists mentioned here did
some research, attested either by publications; signifi-
cant fossils or rocks collections; or acknowledgements
by others of their participation in field work, data dis-
cussions or publication writing and key illustrations.
Thus, authors involved in the popularisation of science
only are not included (for those see e.g. Larsen, 2017).

A total of 34 additional women who could match these crite-
ria were not included due to lack of (access to) information
on them.

To lighten the reading, references used for each woman ge-
ologist are not included in the text but in the table presenting
them all (Table 1).

3 Some major contributions

The works presented in Table 2 are a subjective selection
among all the remarkable studies produced or co-produced
by the 210 women geologists listed in Table 1 and the Sup-
plement. The intent is not to be exhaustive (at least a full-
length paper would be necessary for that) but to give an
overview of the diversity of their most impressive works.

4 Discrimination

Sexist discrimination took many forms where women stud-
ied, in their work place and in the family unit, making it
a challenge for women in science to do research. In addi-
tion to this they had difficulty feeling legitimate and at ease
due to the general disapprobation and the small percentage
of women in institutions (except for female-only colleges). It
is almost overwhelming to think of all the women who never
came back to science or never started in the first place be-
cause of sexism (a problem that persists today).
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Table 1. Female geologists (earth sciences, excluding astronomy and prehistory), 19th century and 1900–1929: bibliographical references.
See the Supplement for more information on each of them.

Last name 1 Last name 2 First name References
(marriage)

Adametz Kittl Lotte Ogilvie and Harvey (2000)
Adams Fenton Mildred U. of Iowa libraries (2019)
Adamson Hobson Margaret Turner (2007)
Alexander – Annie M. Ogilvie and Harvey (2000); Kölbl-Ebert and Turner (2016); U. of California Museum of Pale-

ontology (2019)
Anderson Gray Elizabeth TrowelBlazers blog; Creese (2007)
Andrews – Mary K. Higgs and Jackson (2007)
Anning – Mary Turner et al. (2010); Ignotofsky (2016); Ogilvie and Harvey (2000); Goodhue (2005); Creese

and Creese (1994); Davis (2009)
Arner-Boyd – Louise Ogilvie and Harvey (2000); Hulbe et al. (2010)
Atkinson Calvert Louisa Ogilvie and Harvey (2000); Turner (2007)
Baber – Zonia (Mary A.) Ogilvie and Harvey (2000)
Bancroft Nellie Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Barnard Greenly An(nie) Burek (2014); Williams (2007)
Bascom – Florence Ogilvie and Harvey (2000); Rossiter (1982); Schneiderman (1997); Clary and Wander-

see (2007); Ignotofsky (2016); Daring to Dig – Florence Bascom (2019)
Bate – Dorothea M. A. Ogilvie and Harvey (2000); Hart (2007)
Belaeva Elizaveta I. Ogilvie and Harvey (2000)
Benett – Etheldred Ogilvie and Harvey (2000); Burek and Kölbl-Ebert (2007); Creese and Creese (1994); Laming

and Laming (2007); Turner et al. (2010)
Benson – Margaret Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Bentivoglio Marie Turner (2007); Bygott and Cable (1985)
Berridge Emily M. Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Birley – Caroline TrowelBlazers – Caroline Birley (2019); anonymous (1907)
Blackburn – Kathleen B. Ogilvie and Harvey (2000); Hart (2007)
Bliss Knopf Eleanora Ogilvie and Harvey (2000); Hulbe et al. (2010)
Bolton Helsby Edith Fraser and Cleal (2007)
Bowdick Lee Sarah W. Ogilvie and Harvey (2000); Orr (2019); Creese and Creese (1994)
Brenchley Winifred E. Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Brezina Maria A. Ogilvie and Harvey (2000)
Brown Browne Ida Ogilvie and Harvey (2000); Turner (2007)
Buckley Fisher Arabella Ogilvie and Harvey (2000)
Bullock Workman Fanny Hulbe et al. (2010)
Butler Elenor Higgs and Jackson (2007)
Carter Edson Fanny Ogilvie and Harvey (2000); Rossiter (1982)
Cary Agassiz Elizabeth C. Ogilvie and Harvey (2000); History of American Women w
Céline Leclercq Suzanne Ogilvie and Harvey (2000)
Chaudet Maria C. Ogilvie and Harvey (2000)
Chorley Crosfield Margaret Ogilvie and Harvey (2000); Burek (2014); Burek and Malpas (2007); Burek and Higgs (2007);

Letters from Gondwana w
Cohen Fanny Turner (2007)
Congreve – Sarah Turner et al. (2010)
Congreve – Mary Turner et al. (2010)
Cookson Isabel C. Ogilvie and Harvey (2000); Turner (2007)
Copland – Louisa cf. Caroline Birley
Cotter – E. Higgs and Jackson (2007)
Crane Agnes Ogilvie and Harvey (2000); Creese and Creese (1994)
Crawford-MacDowall Wright Mabel Higgs and Jackson (2007)
Crespin Irene Ogilvie and Harvey (2000); Turner (2007); Letters from Gondwana Forgotten women of pale-

ontology: Irene Crespin (2019)
Crié Oehlert Pauline E. Kölbl-Ebert and Turner (2016);Daniel Victor Oehlert (2019)
De Fraine Ethel Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Delvalle Lowry Rebekah Kölbl-Ebert and Turner (2016)
Dingwall Harrison Janet M. M. Ogilvie and Harvey (2000)
Dix – Emily Burek and Cleal (2005); Fraser and Cleal (2007); Burek and Kölbl-Ebert (2007); Burek (2014);

TrowelBlazers – Emily Dix (2019)
Dobbie Curie Ethel Ogilvie and Harvey (2000)
Dobrolubova – Tatiana Ogilvie and Harvey (2000)
Donald Longstaff Jane Creese and Creese (1994); Ogilvie and Harvey (2000); Burek and Higgs (2007); TrowelBlazers

– Jane Donald Longstaff (2019)
Dowell Stearns Norah Her publications; Davis and Davis (2005); Stearns (1983)
Drew Helen Burek (2014)
Drummond-Smith Cotton Catherine Turner (2007)
Edinger – Tilly Ogilvie and Harvey (2000); Turner et al. (2010)
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Table 1. Continued.

Last name 1 Last name 2 First name References
(marriage)

Elles – Gertrude L. Ogilvie and Harvey (2000); Higgs and Jackson (2007); Burek (2014); Tubb and Burek (2019)
Ellisor – Alva C. Ogilvie and Harvey (2000); Rossiter (1982); Gries (2017)
Eyton – Charlotte Ogilvie and Harvey (2000); Creese and Creese (1994)
Fairfax Somerville Mary Ogilvie and Harvey (2000); Hulbe et al. (2010); Higgs and Jackson (2007); Hart (2007); Chazal

(2005)
Fisher – Elizabeth F. Shrock (1982); Ogilvie and Harvey (2000)
Foley Cecilia M. Ogilvie and Harvey (2000); Creese and Creese (1994)
Folmer – Hermine J. Ogilvie and Harvey (2000)
Forster – Mary Ogilvie and Harvey (2000); Creese and Creese (1994)
Foster Margaret Rossiter (1982); Dowell Stearns (1927); Howes and Herzenberg (1999); Ogilvie and Harvey

(2000)
Fowler- Billings Katherine (Kay) S. Ogilvie and Harvey (2000); Frost (2017)
Francis Child Lydia M. Ogilvie and Harvey (2000)
Fritz – Madeleine A. Ogilvie and Harvey (2000); Monteigh (1992); Burke (2008–2014)
Fuller Boos Margaret B. Ogilvie and Harvey (2000)
Furlani Cornelius Marta Ogilvie and Harvey (2000)
Gardiner – Margaret I. Ogilvie and Harvey (2000); Creese and Creese (1994)
Gardner – Julia A. Rossiter (1982); Ogilvie and Harvey (2000); Daring to Dig – Julia Gardner (2019)
Gardner Elinor W. Ogilvie and Harvey (2000)
Goldring – Winifred Rossiter (1982); Ogilvie and Harvey (2000)
Goodyear Edith Ogilvie and Harvey (2000); Jackson and Spencer Jones (2007)
Gordon- Cumming Eliza M. Burek and Higgs (2007); Ogilvie and Harvey (2000)
Gortynskaia Pavlova Maria V. Creese (2007); Creese (2015); Ogilvie and Harvey (2000)
Graham Callcott Maria Creese and Creese (1994); Ogilvie and Harvey (2000); Thompson (2019); TrowelBlazers –

Maria Graham (2019)
Gray Edith TrowelBlazers – Elizabeth Anderson Gray (2019)
Gray Alice TrowelBlazers – Elizabeth Anderson Gray (2019)
Guppy – Eileen Bowie (2007); TrowelBlazers – Eileen Guppy (2019); Pennington (2015)
Heermann – Margareta Ogilvie and Harvey (2000)
Hendricks – Eileen M. L. Ogilvie and Harvey (2000); Bowie (2007); Bennett and Mather (2019)
Hodgson Elizabeth Ogilvie and Harvey (2000); Hart (2007); Creese and Creese (1994)
Hofmann Elise Ogilvie and Harvey (2000)
Holmes – Mary Emily Ogilvie and Harvey (2000); Bryan et al. (2010)
Hone Smith Mary Turner et al. (2010)
Horner Lyell Mary Ogilvie and Harvey (2000); Ashcraft (1998); TrowelBlazers – Mary Horner Lyell (2019)
Howard Wyldi Hildegarde Ogilvie and Harvey (2000)
Hoyermann Tekla Kölbl-Ebert and Turner (2016)
Hugonin Murchison Charlotte Kölbl-Ebert (1997); Jackson and Spencer Jones (2007); TrowelBlazers – Charlotte Murchison

(2019)
Hult de Geer Ebba Hulbe et al. (2010)
Hüther Richter Emma Ogilvie and Harvey (2000)
Jewell-Glass – Jeannette Ogilvie and Harvey (2000); Rossiter (1982)
Johnston Mary S. Ogilvie and Harvey (2000); Burek (2014)
Jonas Stose Anna Ogilvie and Harvey (2000); Jones and Scharnberger (2012); Dietrich (1977)
Kaplanova Slavikova Ludmila Ogilvie and Harvey (2000)
Kelly Agnes Ogilvie and Harvey (2000); Creese and Creese (1994)
Kemper Palmer Dorothy B. Ogilvie and Harvey (2000)
King – Georgina Ogilvie and Harvey (2000)
Kingdon Heslop Mary Ogilvie and Harvey (2000); Burek (2008)
Kingsley Louise Ogilvie and Harvey (2000)
Klaassen Scott Henderina V. Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Klenova Maria K. Anonymous (2003); Reed and Cannon (2009)
Knaggs Isobel Burek (2019)
Kniker – Hedwig T. Ogilvie and Harvey (2000) entry “E. Richards Applin”; Gries (2017); Briscoe Center for Amer-

ican History (2019); Jackson School Museum of Earth History (2019)
Knote Ebers Edith Ogilvie and Harvey (2000)
Lane Weinzierl Laura L. Ogilvie and Harvey (2000)
Le Maître – Dorothée Ogilvie and Harvey (2000)
Lehmann – Inge Ogilvie and Harvey (2000); TrowelBlazers – Inge Lehmann (2019); Encyclopedia Britannica

(2019); American Museum of Natural History (2019)
Lindsey Marjorie Fraser and Cleal (2007)
Livesey Reynolds Holmes Doris Ogilvie and Harvey (2000); Higgs and Jackson (2007); Lewis (2019)
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Table 1. Continued.

Last name 1 Last name 2 First name References
(marriage)

Lowry Varley Delvalle E. Kölbl-Ebert and Turner (2016); Larsen (2017)
Mason – Carol Y. Ogilvie and Harvey (2000)
Maury – Carlotta J. Ogilvie and Harvey (2000); Burek and Kölbl-Ebert (2007)
Maximilianovna Rauzer-Cherna/ousova Dagmara Ogilvie and Harvey (2000)
McGlamery Josie W. Ogilvie and Harvey (2000)
McInerny Sherrard Kathleen Grahame (2002); Turner (2007)
Mertz Ellen L. Wikipedia in English using sources in Danish (Dansk Biografisk Leksikon) (2019)
Mikhailovna Shubnikova Olga Ogilvie and Harvey (2000)
Milne Prestwich (McCall) Grace Ogilvie and Harvey (2000); Burek and Higgs (2007); Larsen (2017)
Missuna Anna B. Ogilvie and Harvey (2000)
Morland Buckland Mary Ogilvie and Harvey (2000); Burek and Jones (2008)
Muir-Wood – Helen M. Ogilvie and Harvey (2000); Jackson and Spencer Jones (2007)
Munro Madeline Burek (2008)
Neuburg Maria F. Ogilvie and Harvey (2000)
Newton Foote Eunice Sorenson (2011, 2018)
Nikolayevna Sokolskaya Anna Ogilvie and Harvey (2000)
O’Connell Marjorie Ogilvie and Harvey (2000)
Ogilvie Gordon Maria M. (May) Ogilvie and Harvey (2000); Wachtler and Burek (2007); Burek and Kölbl-Ebert (2007);

Creese and Creese (1994); Scientific American (2019)
Ogilvie – Ida Helen Ogilvie and Harvey (2000); Hulbe et al. (2010)
Owen Luella A. Creese 1998; Ogilvie and Harvey (2000); Creese (2007)
Pengelly Julian Hester F. Ogilvie and Harvey (2000)
Peyronnet-Browne – Isabel Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Phillips – Anne Kölbl-Ebert and Turner (2016); Burek (2007); TrowelBlazers – Anne Phillips (2019)
Philpot – Mary/Louise Ogilvie and Harvey (2000)
Philpot – Elizabeth Ogilvie and Harvey (2000)
Philpot – Margaret Ogilvie and Harvey (2000)
Powell Dorothy K. “Dip” Turner (2007)
Prankerd Theodora L. Ogilvie and Harvey (2000); Fraser and Cleal (2007)
Quodling Florence M. Turner (2007); Encyclopedia of Australian Science (2019)
Radler Hall Dollie Rossiter (1982); Gries (2017)
Raisin – Catherine Creese and Creese (1994); Ogilvie and Harvey (2000); Burek and Malpas (2007); Burek

and Kölbl-Ebert (2007); Burek (2014)
Richards Applin Esther Ogilvie and Harvey (2000); Rossiter (1982); Gries (2017)
Robertson Arber Agnes Fraser and Cleal (2007)
Rudbeck Arrhenius Sofia Svenska dagstidningar (2019); collective letter (1906)
Sahlbom – Naima Svenskt Biografiskt Lexikon (2019); Creese (2007); Creese and Creese (2004)
Sanborn – Ethel Ogilvie and Harvey (2000)
Scarpollini Caterina Ogilvie and Harvey (2000)
Shirokobrumov Tumanskaya Olga Ogilvie and Harvey (2000)
Shulga Nesterenko Maria I. Ogilvie and Harvey (2000)
Sieverts Doreck Hertha Ogilvie and Harvey (2000)
Skeat Woods Ethel Burek and Malpas (2007); Creese and Creese (1994); Ogilvie and Harvey (2000)
Skewes Plummer Helen J. Ogilvie and Harvey (2000); Rossiter (1982)
Slater Lees Ida L. Ogilvie and Harvey (2000); Consuelo Sendino (2019)
Smith – Isabel F. Schneiderman (1992); Ogilvie and Harvey (2000)
Sollas – Igerna B. J. Ogilvie and Harvey (2000); Creese and Creese (1994); Jackson and Spencer Jones

(2007)
Solomko Viktorovna Evgenia Creese 2015; Creese (2007); Ogilvie and Harvey (2000)
Soshkina Elizabeth D. Ogilvie and Harvey (2000)
Stadnichenko – Taisia (Maria) M. Rossiter (1982); Ogilvie and Harvey (2000); cf. F. Bascom
Stefanescu Sabba Ogilvie and Harvey (2000)
Stevens Walcott Helene B. Ogilvie and Harvey (2000)
Stewart – Grace Anne Ogilvie and Harvey (2000)
Stopes Roe Marie C. C. Ogilvie and Harvey (2000); Fraser and Cleal (2007); Chaloner (2008); Falcon-Lang

(2008)
Swallow Richards Ellen Ogilvie and Harvey (2000); Dyball and Carlsson (2017)
Syniewska Janina Ogilvie and Harvey (2000)
Talbot Mignon Ogilvie and Harvey (2000); Turner et al. (2010)
Thomas Williams Marguerite Ogilvie and Harvey (2000); Warren (2000); TrowelBlazers – Marguerite THomas

Williams (2019)
Thomas Carne – Elizabeth C. Ogilvie and Harvey (2000); Transceltic (2019)
Thompson Christen Sydney M. Higgs and Jackson (2007); Ogilvie and Harvey (2000); Jackson (2009); Creese and

Creese (1994)
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Table 1. Continued.

Last name 1 Last name 2 First name References
(marriage)

Todtmann Emmy M. Ogilvie and Harvey (2000)
Tomlinson – Mabel E. Hart (2007); TrowelBlazers – Mabel E. Tomlinson (2019)
Trizna – Valentina B. Ogilvie and Harvey (2000)
Tschernaieff Jérémine Elisabeth Ogilvie and Harvey (2000); BnF Data (2019)
Tsvetaeva Maria Ogilvie and Harvey (2000); Creese 2015
Tuck Margaret C. Fraser and Cleal (2007)
Turutanova-Ketova Antonina I. Kölbl-Ebert and Turner (2016); Lobacheva (2007)
Van Winckle Palmer Katherine E. H. Ogilvie and Harvey (2000)
Varsanofeva Vera A. Ogilvie and Harvey (2000)
Vaux Walcott Mary M. Ogilvie and Harvey (2000); Hulbe et al. (2010)
Vernon Cole Blanche Jackson (2007); Higgs and Jackson (2007)
Viktororovna Karpova Semikhatova Sofia Ogilvie and Harvey (2000)
Vincent Adele V. Turner (2007)
Vladinirovna Lermontova Ekaterina Ogilvie and Harvey (2000)
Welleck Garretson Mary Ogilvie and Harvey (2000)
Weston McKenny Hugues Mary C. U. of Cambridge Department of Earth Sciences (2019); Ogilvie and Har-

vey (2000); Hart (2007); Creese and Creese (2000)
Whedon Frances L. Ogilvie and Harvey (2000)
White Hitchcock Orra Ogilvie and Harvey (2000); Turner et al. (2010); Daring to Dig (2019)
Wigglesworth – Grace Fraser and Cleal (2007)
Wills – Lucy Fraser and Cleal (2007)
Wilson – Alice E. Science.ca (2019); The Canadian Encyclopedia (2019); Ogilvie and Harvey

(2000); government of Canada (2019)
Winearls Porter – Mary Ogilvie and Harvey (2000); TrowelBlazers – Mary “Polly” Winearls Porter

(2019)
Wood Shakespear Ethel Creese and Creese (1994); Ogilvie and Harvey (2000); Burek (2014)
Woodhouse Mantell Mary Ann Ogilvie and Harvey (2000); Turner et al. (2010)
Woodward – Gertrude M. Turner et al. (2010)
Woodward – Alice B. Turner et al. (2010)
Workman MacRobert Rachel Hulbe et al. (2010); Ogilvie and Harvey (2000); Burek (2009)
Wyckoff Dorothy Philadelphia Area Archives Research Portal (2019); Ogilvie and Harvey (2000)
Wynne Edwards Reid Eleanor M. Ogilvie and Harvey (2000)
Yakobevna Polubarinova-Kochnia Pelageya Proffitt (1999); Ogilvie and Harvey (2000); Zlotnik and Emikh (2007); anony-

mous (2009)
Yelverton Hastings Barbara Creese and Creese (1994); Ogilvie and Harvey (2000); TrowelBlazers – Barbara

Hastings (2019)
Zaniewska Chlipalska Eugenia Eyczewska (1981); Ogilvie and Harvey (2000)
Zenaki Silvia Ogilvie and Harvey (2000)
Zlatarovic Rely Ogilvie and Harvey (2000)

Amalitskiya Anna P. Ogilvie and Harvey (2000)
Cole Mary L. Burek and Kölbl-Ebert (2007); Creese and Creese (1994)
Kablik Josephine E. Ogilvie and Harvey (2000)
Mirchink Maria E. Ogilvie and Harvey (2000)
Selenka-Heinemann Margarethe L. TrowelBlazers – Margarethe Lenore Selenka (2019)
Talbot Jane Creese and Creese (1994)

4.1 The first challenge – discrimination during studies

The difficulties for women in earth sciences started with
structural discrimination; during the 19th century and the be-
ginning of 20th century, many universities were still closed
to women. Due to this, of the 165 women for whom we had
information on this subject, 37 had no formal academic ed-
ucation. They learned in the field by themselves thanks to
textbooks and/or while working with their husbands or other
women. From 1869 British universities started granting ac-
cess to women but not necessarily awarding degrees, like
Oxford and Cambridge (until 1923 partially and 1948 fully;
Fraser and Cleal, 2007, citing Schmid, 2001). From 1904
to 1907, women studying there went to Trinity College in

Dublin to get degrees (they were called “steamboat ladies”;
Hulbe et al., 2010). And in reaction to universities refusing to
open their doors to women, some women-only colleges were
founded: in the United Kingdom Bedford College as soon as
1849; Newnham College in Cambridge in 1871 (see e.g. Bu-
rek and Higgs, 2007); and Royal Holloway in 1886 and West-
field in 1882, both in London (Fraser and Cleal, 2007; Burek,
2007). In the USA Barnard College was founded in 1889
after Columbia refused to admit women, along with Bryn
Mawr in 1885 (where the department of geology was de-
veloped by Florence Bascom), Wellesley in 1870 and Smith
in 1875. In Russia, the Moscow Higher Course for Women
(later part of Moscow University) was opened in 1900. Other
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Table 2. Some of the major contributions female geologists realised and contributed to in the 19th century and up to the 1960s.

Subject Contribution Year Scientist(s)

Atmospheric chemistry First published paper to demonstrate enhanced absorption of so-
lar radiation by CO2 and water vapour (through laboratory ex-
periments), causing an increase in temperature, and to speculate
on the potential for climate warming: “an atmosphere of that
gas would give to our Earth a high temperature; and if, as some
suppose, at one period of its history, the air had mixed with it a
larger proportion than at present, an increased temperature from
its own action as well as from increased weight, must have nec-
essarily resulted”

1856 Eunice Newton Foote

Atmospheric physics First scientist to write about the importance of solar radiation to
the energy balance at earth’s surface

1848 Mary Fairfax
Somerville

Cryosphere Comparing old and new maps, she stated “possibilities of
glacial retreat should not be overlooked”

1932 Louise Arner-Boyd

Economical geology Specialist of marble in Roman architecture 1907 Mary Winearls-Porter
Engineering geology A pioneer of engineering geology; feasibility studies for eight

bridges
1920s and 1930s Ellen Louis Mertz

Geochemistry Perfected detection methods of minerals in water; 1920s Margaret Foster
new methods for uranium and thorium analyses 1940s
New method to measure radioactive gases in air samples;
showed that precipitation lowered the quantity of radium em-
anation (radon) in the air

1920s Rely Zlatarovic

Geophysics Developed a highly sensitive electrometer to investigate ra-
dioactivity in rocks and sea water

1940s Hermine Folmer

Historical geology Resolved the origin of Britain’s Malvern Hills (proving her
brother right and Sir Murchison wrong): igneous rocks first and
Devonian sediments later, proved through field work on an out-
crop; conglomerate with fragments of the igneous hills at the
base of Silurian, which became known as Miss Phillips’ Con-
glomerate

1842 Anne Phillips

Hydrodynamics Major role in hydrodynamics (including groundwater motion)
and meteorology theory

1930s–1950s Pelageya Yakobevna
Polubarinova-Kochnia

Marine geology Produced and contributed to sea bed maps (Barents, Atlantic,
etc.) and Antarctic atlas

1960s Maria Klenova

Mineralogy Rare form of quartz discovered named “cotterite” after her by
Prof. Harkness

1876 E. Cotter

Palaeontology Early and extensive fossils collection, catalogue 1831 Etheldred Benett
Vertebrates
palaeontology

Founder of palaeoneurology 1920s Tilly Edinger

Palaeontology:
Paleozoic

Taxonomy of gastropods 1902–1933 Jane Donald Longstaff

Palaeontology:
Mesozoic

First ichtyosaur ever discovered or at least officially described,
with her brother; two plesiosaurs: one nearly complete in 1823
and another in 1830; belemnite with its inker bag (1828),
pterosaur (1828), Squaloraja (1829)

1811–1829 Mary Anning

Palaeontology:
Cenozoic

Tertiary mammals (data from Russia, Western Europe and
America), especially ungulate and proboscidians (including
Russian mastodons); genetic lines; description of complete fau-
nas

1890s Maria Gortynskaia
Pavlova

Expedition to the Dominican Republic; descriptions of fossils,
including more than 400 new species; foundation for multi-
disciplinary research to understand evolutionary change in the
Caribbean, from the Miocene era to the present day

1916 Carlotta Maury

Palaeontology:
Quaternary

Co-founder of modern archaeozoology 1900s–1930s Dorothea Bate

Palynology Pollen analysis for glaciation studies 1930s–1940s Kathleen Blackburn
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Table 2. Continued.

Subject Contribution Year Scientist(s)

Palaeobotany Anatomy of reproductive structures by cutting of sections of
petrified plants: her evolution model remains one of the most
likely explanations

1904 Margaret Benson

Model formation of coal ball taphonomy still widely accepted
today; coal petrography, terminology still used today; Carbonif-
erous coal forest as complex ecosystems

1903–1935 Marie Stopes Roe

Use of fossil plants to define biostratigraphic units, which was
then new (done with fauna but not flora before)

1930s Emily Dix

Petroleum geology Wrote the paper “Sequence and oil bearing zones Gulf Coast
with microfossils”, proving foraminifers could be used to date
strata and thus estimate the likelihood of petroleum; see also
Sects. 4.2, 6.2 and 7

1925 Esther Richards
Applin, Alva Ellisor,
Hedwig Kniker

Petrology:
metamorphic rocks

Description of serpentinite mineralogy (using Anglesey, as one
of her case studies associated metamorphism accompanying
rocks of Precambrian age), which also advanced the under-
standing of metamorphism

1890s Catherine Raisin

Petrology: igneous
rocks

Theory of “granitisation” to explain the formation of granite,
which was eventually proved incorrect but provoked much re-
search in this poorly understood field

1940s Doris Livesey Reynolds

Specialist of crystalline rocks of the Piedmont, between the Ap-
palachian range and Atlantic coastal plain

1890s–1930s Florence Bascom

Glacial geomorphology Detailed geomorphology around the Vatnajökull (Iceland; pub-
lications cited in The Glaciers of Iceland, Helgi Björnsson’s
2017 book; Björnsson, 2017) and Spitzebergen

1960 Emmy Todtmann

Regional geology and
mapping

Produced the map of Anglesey (Wales, UK) with her husband 1890s–1920s Annie Barnard Greenly

Geology of Cornwall 1930s–1960s Eileen Hendricks
First major work on Ottawa regional geology 1920s–1940s Alice Wilson
Mapping of Pennsylvania, Maryland and New Jersey (USA) for
the United States Geological Survey

1890s–1930s Florence Bascom

Stratigraphy Classification of graptolites, which is useful for stratigraphy
and without which the establishment of the Ordovician period
would have been less acceptable; their monograph is still a ref-
erence; see also Sects. 6.2 and 7

1910–1918 Ethel Wood Shakespear
and Gertrude Elles

Welsh stratigraphy of early Paleozoic periods, often using grap-
tolites as stratigraphic indicators; see also Sects. 6.2 and 7

1890s–1920s Margaret Crosfield and
Ethel Skeat Woods

Dolomite maps and stratigraphy, classifying for this purpose
many coral species based on microscopic observations (a first)

1890s–1930s Maria Ogilvie Gordon

Seismology and the
earth’s structure

Discovery of the earth’s solid inner core and liquid outer core;
improvement of techniques used to analyse measurements from
various seismographic observatories

1936 Inge Lehmann

Structural geology Structural geology and sedimentary sequences of the Front
Range of the Rockies in Colorado, useful for both oil compa-
nies and the understanding of mountain building

1920s–1940s Margaret Fuller Boos

Structural geology (folds and faults) and cross section interpre-
tation of the Clwydian Range and its erosion

1925 Margaret Crosfield and
Ethel Skeat Woods

Teaching Introduced field as a major tool for teaching both geology and
geography

1900s–1920s Zonia Baber
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institutions were also progressive and allowed quite a few
women to study, such as University College London (award-
ing full degrees to women from 1878; Fraser and Cleal,
2007). These institutions were, however, not the only ones;
many women also found their ways through other universi-
ties, though they sometimes had to try different ones, like
Maria Ogilvie Gordon, who was refused admission at Berlin
University in 1891 but then managed to enrol at Munich Uni-
versity. The positive consequences of the progressive open-
ing of universities’ doors for women’s access to research ac-
tivities are evident in the number of papers by British female
geologists; as many (about 120) were published from 1885
to 1900 as from 1800 to 1884 (Creese and Creese, 1994).

In the 1920s most remaining universities started admitting
women when female education started to be encouraged by
many governments, at least in Europe, with different motiva-
tions, including the lack of men following WWI (Hulbe et al.,
2010; Gries, 2017) and the Soviet Revolution in the USSR.

Even when access to universities had been gained, attend-
ing them could be quite problematic; the cases of Florence
Bascom, Evgenia Solomko Viktorovna and Maria Ogilvie
Gordon are emblematic. All born at the beginning of the
1860s, studying in different countries (USA, Switzerland and
Germany), they all encountered the same type of obstacles.
During her PhD, Florence Bascom was made to sit behind a
screen during classes so as not to “distract” her male class-
mates. Similarly, Evgenia Solomko Viktorovna and Maria
Ogilvie Gordon had to take some classes in a different room
than the male students.

4.2 Discrimination in the workplace

Finding a job or another way to do research was not easy.
At the time universities were hardly accessible to female stu-
dents; they were even less inclined to hire them as researchers
and teachers. When women started to have master’s degrees
and PhDs, they were still denied access to jobs. This lack
of career opportunities might have led women away from
studying their subject. Tilly Edinger opted for zoology af-
ter beginning in geology, thinking getting a job as a biolo-
gist would be easier. She finally mixed both disciplines and
created a whole new domain. Silvia Zenaki changed her sub-
ject to botany because it was too difficult to get a job in ge-
ology. Several palaeobotanists did the same, turning or go-
ing back to botany after a few studies on fossil plants (see
Sect. 6.2 “Male mentors”). Some persisted without merited
success. For example, Marjorie O’Connell, after several 2-
or 3-year contracts from 1913 to 1918 at several universi-
ties, was hired at the American Museum of Natural History.
She was, however, paid much less than men and received no
other financial support. She had to quit the museum to work
in a bank instead. After her marriage she did social work but
never came back to science. Eileen Hendricks seemed to have
been very discouraged as well; though she did much work for

the British Geological Survey and tried to get hired, she only
found temporary employment for the photo catalogue.

The difficulties to find a job are also reflected by the fact
that women who received university prizes or scholarships
often did not have a career afterwards; for example, of the 17
women awarded Sydney University’s prize for geology from
1892 to 1925, only 3 had an academic career or publications
afterwards: Dorothy Powell and Marie Bentivoglio in 1916
and Ida Brown Browne in 1922 (Turner, 2007, citing Brana-
gan, 1974).

Structural discrimination was frequent in employment and
research activities. Since universities, associations and so-
cieties had been closed to women for a long time, it com-
plicated their work, especially the communication of their
results and their access to the results of others as well as
to scientific discussions. Mary Anning and Ida Slater Lees
were not allowed to communicate their papers themselves
at the Geological Society of London; male colleagues did it
for them. The Geological Society, created in 1807, admit-
ted female members only from 1919, just in time to avoid
doing it because they were forced to by law (Burek, 2009).
The Geologists’ Association was an exception as it was open
to women from its start in 1857, but it was a much more
“amateur” society (Burek, 2009). Many institutions imposed
single status on their female employees; if they got married
they had to resign. This was the case at the British Geological
Survey (up to 1975; Rossiter, 1982), and thus staying unmar-
ried, e.g. for Eileen Guppy, was not necessarily a choice. In
Australia a similar rule in the public service prevailed until
1966 (Turner, 2007). The universities in the USA did not ap-
ply such a rule, but as they forbade employing couples up
until the 1960s, husbands were generally employed but not
their wives (Rossiter, 1982). This is the reason why Eleanora
Bliss Knopf never worked at Yale.

Some unwritten rules were so common they could be con-
sidered structural as well. The cases of non-credited contri-
butions were regular, imposed by many husbands on their
wives (see Sect. 6.1 “Husbands”) but also by colleagues.
Georgina King claimed that her ideas had been plagiarised
by male scientists in Sydney, and Alva Ellisor, Esther Applin
and Hedwig Kniker were ignored by Edgar Owen in his Trek
of the Oil Finders, preferring four men who had used these
three women’s work to complete their own. At least one case
of what would now be called harassment – isolation, endless
refusal of promotion, etc. – is documented with what Alice
Wilson experienced during most of her career at the Cana-
dian Geological Survey. She quietly persisted until her final
recognition, which came after external pressure.

In a few known cases, women saw their work contested
on a sheer sexist basis. The most emblematic case is the one
of Maria Graham Callcott, whose competence as a geologi-
cal observer was attacked by G. Greenough, the president of
the Geological Society. The attacks generated international
controversy within the geological community. She had wit-
nessed an earthquake and its consequences in Chile in 1822,
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including the uplift of major blocks of land, and had written
about it in one of the earliest accurate and detailed reports of
the effect of seismic activity. This report was used by Charles
Lyell in his work Principles of Geology in 1830. Much later,
in 1921, Esther Richards Applin was first ridiculed by older
male geologists for her hypothesis that foraminifera could
be used to date strata and thus locate potential oil deposits.
Along with two other women she proved herself right a few
years later (see Sect. 3 “Some major contributions”).

Women faced harsh consequences. In terms of numbers,
female geologists represented only 3 % to 4 % of all geol-
ogists in the USA in the 1920s and 1930s (Rossiter, 1982),
which is comparable but less than the proportion of women in
all sciences (5 % to 7 %; Rossiter, 1982). In addition to aban-
doning science (see previous and next paragraphs), some tes-
timonies of psychological consequences can be found; the
low numbers are probably highly due to the huge amount
of private correspondence that disappeared or that was never
traced. The lack of recognition gave Maria Ogilvie Gordon,
among others, a hard time. She finally obtained some recog-
nition, notably the Lyell Medal in 1932, but that was late
in her life (she died in 1939). One case of a breakdown
clearly related to overwork and a hostile work environment is
the mental and physical breakdown of Winifred Goldring in
1926, who fortunately recovered and resumed her career. As
for Emily Dix’s breakdown, tension and exhaustion cumu-
lated during the war was the primary cause of her internment
in a mental institution from 1945, but the sexist undermin-
ing of her studies and work cannot be ruled out. She never
recovered.

4.3 Family pressure

Parental pressure could delay the fulfilment of a vocation;
Luella Owen had to wait for her father’s death in 1890 to do
her research on caves. Of course many must have had a crav-
ing they never had the opportunity to pursue. Careers could
start late and were also too often cut short. When women bore
the weight of taking care of children or other members of the
family, there would be gaps in their research activities, as was
the case with Katherine Fowler-Billings from 1942 to 1949
and 1956 to 1960 as well as Eileen Hendricks from 1921,
when she put her career on hold to take care of her mother.
Or they would have less time to conduct these research ac-
tivities: Mary Morland Buckland, in addition to looking af-
ter her children, had poor health due to pregnancies; Barbara
Yelverton Hastings’ many pregnancies and social obligations
forced her to stay home and to restrict her work in terms
of location and time; Kathleen McInerny Sherrard supported
her family after her father’s death; and Pelageya Yakobevna
Polubarinova-Kochnia left her job to raise her daughters but
stayed active professionally. Maria Mirchink completely left
scientific work after her children were born.

Marriage on its own could slow down women’s careers
considerably, from moving geographically to follow their

husbands’ jobs, which complicated their own careers, to
great slowdown in research. Eleanora Bliss Knopf followed
Adolph Knopf to Yale and later to Stanford but still managed
to work for the United States Geological Survey (USGS) and
give private instruction. Agnes Robertson Arber resigned to
follow her husband to Cambridge before finding a new job
2 years later in 1911. Pelageya Yakobevna Polubarinova-
Kochnia changed jobs in 1935 as the family moved for her
husband’s job. Janet Dingwall Harrison had a large geol-
ogy career before marrying the geologist J. V. Harrisson,
whom she followed to Oxford, and managed only informal
work after that. Helen Plummer Skewes delayed her mas-
ter’s degree by 10 years to work part-time for her husband.
For more women, marriage even made them stop research
completely: Evgenia Solomko Viktorovna in 1888, Ida Slater
Lees in 1912, Catherine Drummond-Smith Cotton in 1919,
Edith Bolton Helsby in 1930, Hertha Sieverts Doreck in 1936
and Ida Brown Browne in 1950. Finally, there is the tragic
example of Eliza Gordon Cumming, who died after giving
birth for the 13th time, while she was looking forward to go-
ing back into the field. And these are women who already
had a scientific or a research activity; we should keep in mind
that female students were not that rare in the late 19th cen-
tury, but many got married and stopped their studies before
starting research (Turner, 2007).

4.4 Multiple types of discrimination

Some women scientists experienced not only sexism but also
other kinds of discrimination. Marguerite Thomas William
was African-American, and the fact that she received no re-
search opportunity after her PhD but a teaching position only
was most probably rooted in racist as well as sexist preju-
dices. Tilly Edinger’s letters from 1933 to 1938 tell of the
difficulties of maintaining a scientific career for a disabled
Jewish woman in Nazi Germany. She had to leave the country
in 1939, to the United Kingdom and then the United States,
where American colleagues found a position for her. She was
part of the exile of Jewish scientists fleeing Nazi repression
including well-known men (physicist Albert Einstein, math-
ematician Kurt Friedrich Gödel, mathematician and physi-
cist John von Neumann) and lesser-known women (mathe-
matician Emmy Noether and physicist Lise Meitner; Chazal,
2006).

Sexual harassment and other forms of masculine violence
towards women are not documented for any of the 210
women of this list, which does not mean it did not happen; it
should be kept in mind that disclosing such matters was even
harder then than it is now.

Several historical events or particularities created windows
of (relative) opportunities, in particular the Industrial Rev-
olution coupled with slightly less rigid gender models in
Britain, World War I and the Soviet Revolution. Out of the
210 female geoscientists identified from 1800 to 1929, 85
are British; 49 American (USA); 21 Russian/USSR; 13 Aus-
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tralian; 24 from Western Europe, excepting the United King-
dom; 8 from Eastern Europe; 5 from northern Europe; and
5 from Canada, South Africa or Argentina. Of course data
availability and translation in English and French (the lan-
guages I can read) might have an impact on these propor-
tions. Beyond that, Britain’s first position can be explained by
the early development of the Industrial Revolution there and
the concomitant development of modern geology. Indeed in
the 19th century, geology was a scientific domain dominated
in numbers by the British (Creese and Creese, 1994). This
particularity, coupled with gender role models not as rigid
as in continental Europe in the first half of the 19th century,
allowed more women to have careers in geology in Great
Britain than anywhere else (e.g. Germany; Kölbl-Ebert et al.,
2007; Kölbl-Ebert and Turner, 2016). To the east, the Soviet
Revolution and its premises opened studies and work oppor-
tunities for women. And World War I caused shortages in the
workforce, which also opened (temporary) opportunities for
women.

5 Overcoming discrimination 1: family configuration
and support

Even if undertaking studies and a scientific career meant –
then more than now – facing much discrimination, many
women managed it, relying on at least one class or family
asset. At least 35 of them were upper-class (see also Burek
and Higgs, 2007), while at least 44 belonged to the middle
class, and only 3 are identified as being working-class: Orra
White Hitchcock, Mary Anning and Winifred Goldring. Two
other familial factors seem key in overcoming the discrimi-
nation women faced by pursuing scientific studies formally
or informally and then engaging in research: family openness
to science and girls’ education as well as single life.

One key factor in overcoming sexist discrimination was
parental or family support. At least 44 of the 210 female
geologists listed had a scientist among their close relatives.
The fathers of 27 of them were professional scientists: Mary
Andrews’ father was a chemist and vice president of a uni-
versity; Tilly Edinger’s father was a neurobiologist; and at
least five were naturalists, including two fossil collectors –
the fathers of Mary Anning and Elizabeth Anderson Gray –
and one archaeologist, the father of Marie Stopes Roe. Four
of them had scientist mothers: Charlotte Hugonin Murchi-
son, Delvalle Lowry Varley, and Alice and Edith Gray. Both
Rachel Workman MacRobert’s parents were scientists (she
was the daughter of Fanny Bullock Workman). Moreover,
four grew up in the proximity of scientist relatives: Etheldred
Benett’s interest in geology was encouraged by her sister-
in-law’s half-brother, the botanist Aylmer Bourke Lambert;
Anne Phillips’ uncle William Smith was the author of the first
UK geological map; Grace Milne Prestwich’s uncle Hugh
Falconer was a palaeontologist; and both of Alice Wilson’s
older brothers were geologists. Finally, 22 had very support-

ive and encouraging parents or close relatives concerning ed-
ucation and studies: Orra White Hitchcock’s farmer father
paid her tuition and then her pension, Caroline Birley was
supported by her grandmother, Isabelle Peyronnet-Browne
was encouraged from the age of 9 to study geology and
botany, and Isabelle Fothergill Smith was sent by her par-
ents to university like her three sisters. Some parents were so
keen to educate girls like boys that they sent their daughters
to progressive schools, as was the case with Margaret Chor-
ley Crosfield and Inge Lehman. Florence Bascom’s parents
were both for gender equality, and her father used his posi-
tion as the president of the University of Wisconsin-Madison
to open the institution to women, 2 years before his daughter
entered it. In total, at least 57 of the 210 women geologists
identified, thus more than one-fourth, had a very stimulat-
ing and/or supportive environment concerning science and
education. In two cases family tragedies opened new oppor-
tunities: Katherine Fowler-Billings’ parents died during her
studies, leaving her both rich and relieved from social expec-
tations, and Tilly Edinger’s scientist father, who was unsup-
portive of women in science, died when she was in her early
20s.

The absence of a husband was another factor that seemed
key in the possibility of realising a scientific career. Unmar-
ried status is certain for 63 of the women geologists iden-
tified, thus nearly a third of them. A total of 53 more were
probably single as well; at least no marriage is indicated
in the sources. This would increase the proportion of sin-
gle women to more than half of the total. In addition, Fanny
Carter Edson divorced so quickly she can be counted as sin-
gle. For a few more, being widowed relatively early in life
presented an occasion to finally do research (Mary Hone
Smith) or to do it more freely (maybe for Maria Graham Call-
cott, definitely for Delvalle Lowry Varley) or on their own,
thus showing they were more than their husbands’ assistants
(Ebba Hult de Geer).

Moreover, if 94 of the 210 were allegedly married, 27
(out of 56 for whom the age of marriage is known) married
late considering the standards of the time: in their 30s for
17 women; in their 40s for Arabella Buckley Fisher, Ethel
Skeat Woods, Janet Dingwall Harrison and Doris Livesey
Reynolds; and in their 50s for Sydney Mary Thompson
Christen, Jane Donald Longstaff, Mary Vaux Walcott, Anna
Jonas Stose and Ida Brown Browne (she retired after getting
married; see Sect. 4 “Discrimination”).

As a consequence – and maybe also by choice – only few
of them seem to have had children; of the 98 for which this
information is certain, 30 (all married) had children, and 68
did not (including 11 married women; see also above Sect. 4
“Discrimination”).

Staying unmarried or single for a long time was thus an
opportunity to retain one’s freedom regarding life’s options
and even often a strategy. Indeed, not being married did not
necessarily mean a lack of interest in relationships and hav-
ing a love life, but very often private correspondence, which
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could have filled in the blanks of their private lives, was not
kept (Dominus, 2019). Marie Stopes Roe is an exception (we
know of her Japanese lover). Guesses can also be made that
some of the long-term friendships, collaborations and living
arrangements under the same roof could have been lesbian
relationships.

Other strategies were very important to carrying on with
research: collaborative work in different forms, as presented
in the next two parts, “Overcoming discrimination 2: in the
shadow of ‘great men”’ and “Overcoming discrimination 3:
sorority”.

6 Overcoming discrimination 2: in the shadow of
“great men”

Quite a few of the early and less early female geologists re-
mained in the shadows of “great men”.

6.1 Husbands

Husbands were often a pathway to research but also to ap-
propriation, as in all sciences (Rossiter, 1993). For the female
geologists getting married, if their husband was also a geolo-
gist, it could be an efficient way to get access to the field and
to scientific exchanges. Wives were often field assistants and
contributed illustrations to or editing (or rewriting) of their
husbands’ publications; sometimes work was done fifty-fifty.
But equally often husbands appropriated their wives’ work,
more or less on purpose, by signing papers and books alone
and just mentioning their wives in the acknowledgement sec-
tion or in their private correspondence. Evidence of such
events exists for 22 of those “wives of”; see Table 3.

The first of them is also the most emblematic: Charlotte
Hugonin Murchison, without whom her husband Roderick
Murchison would simply never had become a geologist. She
drove him towards this subject as she was passionate about
it (according to Mary Somerville, friend of the couple) and
then influenced him and even supported him financially (af-
ter inheriting in 1838). Clearly her husband owed his great
career (he became director of the Geological Survey of Great
Britain in 1855) largely to her, from her taking notes during
their field trips, collecting fossils and cataloguing their col-
lection to illustrating his books (without being acknowledged
as a co-author). Her fossil collection was also studied by
other scientists like J. de Carle Sowerby and William Buck-
land. Palaeontology pioneer and geologist Edward Hitchcock
(professor, president of Amherst College and state geologist)
acknowledged the essential contributions of his wife Orra
White Hitchcock to his work in his dedication of The reli-
gion of geology. Mary Morland Buckland met her husband
William Buckland (geology professor at Oxford) in a coach,
where she was reading Georges Cuvier. She assisted him in
the field, drew illustrations for his papers and proofread them
as well. He had a bias against women in science but still re-

lied on her. Mary Horner Lyell never became widely known
in her own right, although it is believed by historians that
she likely made major contributions to her husband Charles
Lyell’s work. Robert Gray, who married Elizabeth Anderson
Gray was supportive of her but still presented the family re-
sults under his name. What we know about Annie Barnard
Greenly mostly comes from her husband Edward Greenly’s
autobiography. Pauline Crié Oehlert’s husband Daniel Vic-
tor Oehlert simply stopped publishing after his wife’s death.
Mary Weston McKenny Hugues’ husband Thomas McKenny
Hugues, professor at Cambridge, was quite a supporter of
women in geology, though sometimes on account of sexist
prejudices (see Sect. 6.2 below). The husband and wife au-
thored papers together, but she had no academic position of
her own. Helene Stevens Walcott and Mary Vaux Walcott had
the same husband, from 1888 to Helene Stevens Walcott’s
death in 1911 and from 1914 to his death in 1927, respec-
tively. Charles Doolittle Walcott, a palaeontologist and sec-
retary of the Smithsonian Institution, was the discoverer of
the Burgess Shale; Mary had an active part in his projects.
Ebba Hult de Geer’s contributions to her husband’s work are
overlooked; they worked closely together, but he signed most
papers alone. It should be noted that he proposed to her and
offered her a job at the same time. Helen Plummer Skewes
reduced her own workload to work part-time for her husband
after they got married (editing, preparing drawings, checking
data). Even if not in the shadow of their husbands, for some
women scientists being married was a drawback for their
own career as childcare responsibilities fell to them only, or
the husbands’ jobs dictated geographical moves (see Sect. 4
– Discrimination).

It should also be said that a few women had fully sup-
portive partners without any ambiguity or priority given
to the husband’s career or child support by the mother
only. It is interesting that for four out of eight women in
this case, marriage took place really late in the women’s
lives: Arabella Buckley Fisher; Sydney Thomson Christen;
Jane Donald Longstaff; and Anna Jonas Stose, with George
Stose, a USGS stratigrapher who came and worked with
her in the Appalachian mountains. The other four who had
unambiguously supportive husbands were Josephine Kab-
lik with Adalbert Kablik, pharmacologist and zoologist as
well as supporter and collaborator; Fanny Bullock Workman
with William Hunter Workman, who collaborated closely;
Maria Ogilvie Gordon with John Gordon, who accompa-
nied her and the children in the field; and probably Ludmila
Kaplanova Slavikova with F. Slavik, a mineralogist, who
worked together and then resisted against the Nazis during
WWII. Three had two husbands with very different luck: un-
til 1807, Mary Fairfax Somerville had a husband who did
not allow her to pursue science and then a supportive one
from 1812, but she was still in charge of the house and the
children. Sarah Bowdick Lee was first married to a natural-
ist, with whom she travelled to Africa and collaborated with
Cuvier. Things were very different with her second husband;
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Table 3. Female geologists who worked with their husbands and stayed in their shadow (by date of birth).

Wife Year of birth Husband

Charlotte Hugonin Murchison 1788 Roderick Murchison, director Geological Survey of
Great Britain in 1855

Mary Ann Woodhouse Mantell 1795 Gideon Mantell
Orra White Hitchcock 1796 Edward Hitchcock (professor, president of Amherst

College, state geologist)
Mary Morland Buckland 1797 William Buckland (professor, Oxford)
Mary Horner Lyell 1808 Charles Lyell
Elizabeth Cary Agassiz 1822 Louis Agassiz
Elizabeth Anderson Gray 1831 Robert Gray
Margaret Adamson Hobson 1837 EC Hobson
Annie Barnard Greenly 1852 Edward Greenly
Pauline Crié Oehlert 1854 Daniel Victor Oehlert
Mary Weston McKenny Hugues 1860 Thomas McKenny Hugues (professor, Cambridge)
Anna P. Amalitskiya 1861 V. P. Amalistkiya (professor, Warsaw University)
Blanche Vernon Cole 1862 Grenville Cole (he was also her former teacher)
Hester Pengelly Julian 1865 F. Julian
Helene Stevens Walcott (1888 to 1911) 1868 Charles Doolittle Walcott
Mary Vaux Walcott (1914 to 1927) 1860 Charles Doolittle Walcott
Agnes Robertson Arber (at least for her palaeobotany work) 1879 E. A. Newell Arber
Lotte Adametz Kittl 1879 Ernst Kittl (Vienna Natural Museum)
Ebba Hult de Geer 1882 Gerard de Geer
Marta Cornelius-Furlani 1886 Hans Peter Cornelius
Mabel Crawford-MacDowall Wright ? William Bourke Wright
Helen Skewes Plummer 1891 Frederick Byron Plummer (University of Texas)

she then mostly did popularisation writing. Barbara Yelver-
ton Hastings’ second husband was supportive.

In seven cases collaboration is evident, but their condi-
tions are unknown: Olga Mikhailovna Shubnikova; Emma
Hüther Richter with palaeontologist Rudolf Richter; Mar-
garet Fuller Boos; Esther Richards Applin; Dorothy Kem-
per Palmer with palaeontologist Robert Palmer; Katherine
Fowler-Billings with her second husband, geologist M. P.
Billings; and Mildred Adams Fenton, who signed papers and
books with Carroll Lane Fenton, though only he had a doc-
toral degree and academic positions.

And in 13 cases there is evidence of neither abuse nor sup-
port: Delvalle Lowry Varley, Grace Milne Prestwich, Maria
Gortynskaia Pavlova, Eleanor Wynne Edwards Reid, Elis-
abeth Tschernaieff Jérémine, Olga Shirokobrumov Tuman-
skaya, Marguerite Thomas Williams, Katherine Van Winckle
Palmer, Dollie Radler Hall, Kathleen McInerny Sherrard,
Doris Livesey Reynolds Holmes, Laura Lane Weinzierl and
Henderina Klaassen Scott.

Seven women, although not wives, had clear positions as
secretaries or assistants and were sometimes paid for it: Anne
Phillips to her brother John Phillips, an Oxford professor
who named the major eras (Palaeozoic, Mesozoic, Ceno-
zoic); Grace Prestwich Milne as assistant and secretary to her
uncle Hugh Falconer (1858–1965); Arabella Buckley Fisher,
Charles Lyell’s long-time secretary, from 1864 to his death
in 1875; Eileen Guppy as scientific assistant to the British

Survey’s directors; Maria Tsvetaeva as assistant to Sergei
Nikitim, including field work, for over 20 years; Igerna Sol-
las, who looked after her father’s house for over 20 years,
from 1913, and collaborated with him on internal structures
of fossils; and Madeline Munro, assistant to Professor Gar-
wood (she identified most of his palaeontological material).
Finally, two women were consulted regularly by William
Buckland: Jane Talbot and Mary Cole.

The women geologists who sold the fossils they found
or their illustrations to colleagues for a living often found
themselves in the same situation, shadowed by men they
worked for or with, mostly for a lack of a paid academic posi-
tion. Gertrude Woodward and Alice Woodward were profes-
sional illustrators. Three “wives of” were also illustrators for
other scientists: Orra White Hitchcock, Mary Morland Buck-
land (for Georges Cuvier and William Conybeare) and Lotte
Adametz Kittl. Their illustrations were scientific works, but
they hardly got lasting recognition for that.

Several women discovered, described and catalogued im-
portant fossils, but men published about these fossils and
named them. This was the case for Etheldred Benett; Mary
Hone Smith; Eliza Maria Gordon Cumming; Mary Morland
Buckland (her sponge fossils described by Louis Agassiz and
Charles Lyell); Mary Anning, despite her precise anatomi-
cal understanding (descriptions published, for example, by
Conybeare for the ichthyosaur and plesiosaur and Buckland
for the pterodactyl); Elizabeth Anderson Gray (published
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by Charles Lapworth and others); and Caroline Birley and
Louisa Copland (publication of the findings that they col-
lected and Caroline Birley catalogued by Richard Bullen
Newton and Henry Woodward, keeper of geology at the
British Museum, who named three after Birley and Copland).

At least a few relationships with male colleagues seemed
devoid of all appropriation or ambiguity: Maria Gortynskaia
Pavlova and American palaeontologist Henry Fairfield Os-
born; Maria Ogilvie Gordon and climber Josef Kostner, who
taught her to climb and went with her in the field; Anna Mis-
suna and Sokolov, who were both friends and collaborators;
and Josie McGlamery and Walter Jones, also friends and col-
laborators (he actually helped her get a position).

6.2 Male mentors

Support of academic mentors existed and could also be deci-
sive, and it was sometimes fair but also often based on sexist
prejudice.

Some men made no difference in the way they men-
tored men and women; it seems like it was the case for
Luella Owen, who was encouraged by three male geolo-
gists to publish, and for Florence Bascom, Maria Ogilvie
Gordon and Elizabeth Jérémine Tschernaieff, each encour-
aged by several male mentors. The mentoring and support
of male palaeobotanists FW Oliver (University College Lon-
don), WH Lang and DH Scott seem to have been of that
sort (Fraser and Cleal, 2007). Coupled with the opportuni-
ties given by some colleges, during the first half of the 20th
century more than a third of British palaeobotanists work-
ing on Carboniferous plants were women (Fraser and Cleal,
2007). Many of them developed innovative ideas and tech-
niques and had full careers. Marie Stopes Roe, Isabel Cook-
son and Henderina Klaassen Scott (working with her hus-
band) worked in palaeobotany, while the following worked
in botany: Margaret Benson (head of department), Agnes
Robertson Arber, Isabel Peyronnet-Browne (maybe infor-
mally), Winnifred Brenchley (head of department), Ethel
de Fraine and Grace Wigglesworth. Botany counted more
women than any other scientific domain before 1950 (Ogilvie
and Harvey, 2000) as it was probably considered more com-
patible with feminine stereotypes than other sciences.

For 12 cases, I found no clear evidence of either fairness or
ambiguity in the male-mentor–female-mentee relationship.

Mentoring based on sexist prejudices is largely docu-
mented. The “Newnham Quartet” of palaeontologists is a
typical case. It was the collective nickname given to women
who studied the Paleozoic rocks of Wales: Margaret Chor-
ley Crosfield, Ethel Skeat Woods, Ethel Wood Shakespear
and Gertrude Elles (and a few others; see Sect. 7 “Over-
coming discrimination 3: sorority”). They were studying at
Newnham College, Cambridge. Professors McKenny, Marr
and Lapworth recruited them in the 1880s to study Paleo-
zoic rocks in Wales, especially to validate Lapworth’s 1879
proposition to add the then new Ordovician period to solve

the Silurian–Cambrian limit problem. To achieve this the
three male professors considered field data necessary but
found collection to be time-consuming and perhaps dull.

Lapworth reputedly said “one qualification for the task of
monograph compilation then, was a capacity for drudgery”
(Gould, 1998, cited in Burek, 2008), which is why they asked
female students to take care of it. Burek and Malpas (2007)
commented that “it was considered suitable and appropri-
ate work for females and required great patience and per-
severance.” These women made a career out of this “unsexy”
field work, and some of their papers became lasting refer-
ences, e.g. the monograph on graptolites by Gertrude Elles
and Ethel Wood Shakespear (Elles and Wood, 1910–1918)
or Margaret Chorley Crosfield and Ethel Skeat Woods’ work
used as the basis for the British Geological Survey map of
the Carmarthen area (more on their relationships in Sect. 7
“Overcoming discrimination 3: sorority”). Support and hir-
ing based on sexism could thus sometimes turn in the favour
of the hired women because they took the chance.

At least one other case of recruitment based on sexism
exists in geology: the one of female micropalaeontologists
working for petroleum companies in the 1920s in the USA.
The combination of first the engagement of the USA in WWI
in 1917, leading some men to leave companies to join the
army (Gries, 2017), and then a boom in the 1920s and 1930s
in the oil industry (Rossiter, 1982) opened opportunities for
women. They were paid much less than men (Gries, 2017),
which is a classic factor in the decision of hiring women,
though in the Newnham Quartet case mentioned above it is
not clear it happened. Following the discovery of the use-
fulness of microfossils to date and localise interesting de-
posits by Esther Richards Applin, Alva Ellisor and Hedwig
Kniker (1925 paper; see also Sect. 3 “Some major contribu-
tions” and Sect. 7 “Overcoming discrimination 3: sorority”),
a discovery which was a huge advantage for the industry,
oil companies hired young women palaeontologists to exam-
ine microfossils. The samples were provided to them; thus
their work was mainly looking at fossils through a micro-
scope (Rossiter, 1982), repetitive and table-bound work that
echoed the work women astronomers did at Harvard Obser-
vatory (see below). This was not considered an “occupation
for a man” (Prof. Trümpy; Kölbl-Ebert and Turner, 2016).
The Depression and the use of different techniques closed
this opening quite rapidly (Rossiter, 1982), but most of the
female petroleum geologists listed in Table 1 and the Sup-
plement had acquired a sufficient reputation to continue their
careers in oil companies.

Similar cases have existed in other sciences. In astron-
omy the so-called “Harvard Computers” from 1877 to 1919,
namely Henrietta Leavitt, Williamina Fleming, Annie Jump
Cannon, Florence Cushman, Antonia Maury and others,
were hired by Edward Charles Pickering at the Harvard Ob-
servatory to process astronomical data, the main reason being
that it was repetitive clerk work with much lower pay than
for men. They started as calculators, but quite a few con-
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tributed to the astronomical field and published under their
own names. They are also known even more derisively as
“Pickering’s Harem”.

In primatology, the “Trimates” or “Leakey’s Angels” in
the 1950s and 1960s were women chosen by Louis Leakey
to study hominids in their environment: Dian Fossey, Biruté
Galdikas and the now famous Jane Goodall. A fourth female
researcher, Toni Jackman, had been selected to study bono-
bos in Africa, but the necessary financing and permits had
not yet been secured before Leakey’s death.

Finally, the “Human Computers” at NASA, from the
1940s to the 1960s, were mostly women and mostly Black,
including Katherine Johnson, Dorothy Vaughan and Mary
Jackson. This job was given to them because it was thought
of as dull and repetitive (just as all the other cases mentioned
here), and quite a few evolved from that to become engi-
neers and computer scientists. Their story was told in the
non-fiction book and fiction movie adapted from it Hidden
Figures (Shetterly, 2016; Melfi, 2016).

The women whose work was shadowed and absorbed by
their husbands (the “wives of”) or the men they worked for
as assistants, secretaries or illustrators can also be grouped in
this category. They were indeed assigned tasks considered by
men to be of lesser importance and/or repetitive and boring
but necessary: illustrating, copy-editing, collection labelling,
etc.

7 Overcoming discrimination 3: sorority

By sorority I mean having a woman as teacher or mentor,
mentoring other women, working with other women, and
also having close friendships that provide strong support.
Margaret Rossiter (Rossiter, 1982) showed that first women
scientists trained other women rather than hiring them from
elsewhere. This often produced close relationships and some-
times “protégée chains”.

Sorority is documented for 72 of the 210 women geolo-
gists identified, thus more than one-third, including 64 with
other female geologists, those being minimum numbers as
information is often missing.

In the early and mid-19th century women scientists
seemed particularly interconnected around two figures. The
first one was Mary Fairfax Somerville, who was taught min-
eralogy by Rebekah Delvalle Lowry, mentored the mathe-
matician Ada Lovelace, met Charlotte Hugonin Murchison in
1817, knew Grace Milne Prestwich, was friends with Maria
Graham Callcott and had her book Connexion of the Physi-
cal Sciences (1877) edited by Arabella Buckley. The second
one was Mary Anning, who was close to Elizabeth Philpot
despite their different class backgrounds and a 20-year age
difference. Elizabeth met Mary, still a child at the time, and
encouraged her to study geology and palaeontology in addi-
tion to collecting fossils. Elizabeth lived and collected fos-
sils with her two sisters, Margaret and Mary Philpot. They

were probably connected to the two Congreve sisters, Sarah
and Mary. In 1835 Mary Anning also met Charlotte Hugonin
Murchinson; they became good friends and may have met
Mary Morland Buckland in 1839–1840 while the latter vis-
ited Axminster (only 10 km from Lyme Regis). Additionally,
Mary Horner Lyell and Elizabeth Agassiz corresponded on
subjects like the glacial geology of South America.

In the second half of the 19th century, the combination
of collaborative work and friendship can be found in sev-
eral duos, e.g. Jane Donald Longstaff and Elizabeth Ander-
son Gray, who herself mentored and worked with her two
daughters, Alice and Edith. Jane and Elizabeth were friends,
and Jane worked on some of Elizabeth’s fossil gastropod
findings. Sydney Thompson Christen and Mary Andrews as
well as Caroline Birley and Louisa Copland were also both
friends and co-workers. Palaeobotanist Agnes Robertson Ar-
ber worked on some of Margaret Benson’s specimens, and
both of them worked with botanist Ethel Sargant (Margaret
and Ethel were close).

At the end of the same century, the group later called the
“Newnham Quartet” formed. It may have its roots in the
presence of Mary Weston McKenny Hughes on field trips
(e.g. to the Malverns in 1892), which facilitated other fe-
male participation, especially by undergraduates from Newn-
ham College: the first generation of Cambridge trained
women geologists including the future Newnham Quartet.
The group’s next and decisive opportunity was mentoring
by professors Thomas McKenny Hugues, Charles Lapworth
and John Marr. They asked their female mentees to go
and do what they considered time-consuming and dull field
work but nonetheless necessary to have the data to vali-
date their hypothesis that a new period should be defined
between Cambrian and Silurian: the Ordovician. Margaret
Chorley Crosfield, Ethel Skeat Woods, Ethel Wood Shake-
spear and Gertrude Elles thus went on to describe early Pa-
leozoic stratigraphy. Ethel Wood Shakespear and Gertrude
Elles joined forces on identification, classification and tax-
onomy of graptolites (the famous monograph published from
1910 to 1918). Margaret Chorley Crosfield and Ethel Skeat
Woods cooperated first on Carmarthen area, work which be-
came the basis of the local geological map, then on litho-
logical and structural research on the Clwydian Range using
graptolites (see also Sect. 6.2 “Male mentors” and Sect. 3
“Some major contributions”). During the latter they asked
for the help of Ethel Wood Shakespear and Gertrude Elles to
identify them. These four women wrote to each other, which
with their papers and field books allowed scholars (e.g. Bu-
rek, 2014) to reassemble the history of their work. Mary
Johnston did extensive field work with Margaret Chorley
Crosfield in Shropshire. Margaret Chorley Crosfield, Ethel
Skeat Woods and Mary Johnston were co-authors and also
lifelong friends from 1890. Helen Drew and Ida Slater Lees
also started working in 1906 on the Paleozoic of South Wales
thanks to research funding. In the steps of the Newnham
Quartet and with their occasional collaboration, they used
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graptolites as stratigraphic indicators. They co-authored a
key paper in 1910, a work also used by the Geological Sur-
vey for the map of the area. Gertrude Elles was also a mentor
at Newnham, e.g. to Dorothy Hill (too young to be on the list
in Table 1 and the Supplement), and worked with Kathleen
McInerny Sherrard in 1950 at the Sedgwick Museum at the
University of Cambridge. The relationships all these women
had with each other displayed an engaging case of female
mentoring, solidarity and friendship.

In the 1920s petroleum geologists forged collaboration
and helped each other: Laura Lane Weinzierl recommended
Esther Richards Applin for her first job in Rio Bravo, and
they co-authored a paper. Esther Richards Applin along with
Alva Ellisor and Hedwig Kniker published an influential pa-
per in 1925. The three of them shared a house for several
years. Irene Crespin and Isabel Cookson worked together,
and Irene Crespin’s assistant, Joyce Gilbert-Tomlinson, later
succeeded her (too young to be on the list in Table 1
and the Supplement). Isabel Cookson also collaborated with
Gertrude Elles to identify some graptolites associated with
fossils she was studying.

More occasional collaborations could also be spotted.
Margaret Foster did the water analyses for one of No-
rah Dowell Stearns’ studies. Palaeobotanists Edith Bolton
Helsby and Margaret Tuck did their master’s degree in col-
laboration. Rachel Workman McRobert had professional cor-
respondence with Catherine Raisin and Maria Ogilvie Gor-
don. Ethel Dobbie Curie collaborated with C. Duncan Mc-
Callien (not on the list in Table 1 and the Supplement; too
little is known about her) and Helen Muir Wood. Marie Ben-
tivoglio and Frieda Frances Friederich (not on the list in Ta-
ble 1 and the Supplement; too little is known about her) were
co-authors.

At least 10 % of the 210 women had a female mentor.
We can distinguish mentor–mentee pairs: Elizabeth Philpot
to Mary Anning, as mentioned above; Elizabeth Fisher
to Winifred Goldring; Agnes Robertson Arber to Isabel
Peyronnet-Browne; Fanny Workman Bullock to her daugh-
ter, Rachel Workman; and Elizabeth Anderson Gray to her
two daughters Alice and Edith. In Canada, Alice Wilson re-
ceived support from the Canadian Federation of University
Women for graduate studies and later hired Madeleine Fritz
for her field trip in Manitoba when the latter was still a stu-
dent.

Florence Bascom, Catherine Raisin and Maria Gortyn-
skaia Pavlova each mentored many students.

– Florence Bascom trained the next generation of Amer-
ican female geologists: Ida Ogilvie, Anna Jonas Stose,
Julia Gardner, Eleanora Bliss Knopf, Mary Winearls-
Porter, Isabel Fothergill Smith, Louise Kingsley, Maria
Stadnichenko, Dorothy Wyckoff and Katherine Fowler
Billings. In her words “I have always claimed that there
was no merit in being the only one of a kind. . . I have
considerable pride in the fact that some of the best work

done in geology today by women, ranking with that
done by men, has been done by my students. . . these
are all notable young women who will be a credit to
the science of geology” (letter, 1931). Some of these
women later collaborated: Katherine Fowler Billings
and Louise Kingsley as well as Eleanora Bliss Knopf
and Anna Jonas Stose on the Appalachian range map-
ping; the latter seemed to have both been very bound
to Julia Gardner as well. Julia Gardner later men-
tored Esther Richards Applin, Alva Ellisor and Winifred
Goldring.

– The equivalent of Florence Bascom in Russia is Maria
Gortynskaia Pavlova, who taught all Russian female
geologists and palaeontologists, at least before 1917.
Maria Mirchink in particular was her assistant from
1913 to 1918.

– At Bedford College, Catherine Raisin mentored Doris
Livesey Reynolds, Ida Slater Lees and Helen Muir-
Wood. She was also linked to the Newnham Quartet, es-
pecially to Mary Johnston. And many had mentees too
young to be on this list: e.g. Gertrude Elles to Dorothy
Hill and several others or Eleanor Wynne Edwards Reid
and her assistant, Marjorie Chandler.

It should be noted that sorority was not limited to other ge-
ologists but extended to other fellow scientists. Luella Owen
was strongly attached to her sisters, also scientists: folklorist
Mary Alicia and ornithologist and botanist Julietta Amelia.
Mary Vaux Walcott was linked to Mary Schäffer (artist and
explorer) and First Lady and naturalist Lou Henry Hoover.
Annie Alexander went on expeditions with Miss Wemple
and Louise Kellogg, mammalogist and botanist. Dorothea
Bate was invited by prehistorian Dorothy Garrod for field
work in the Middle East. Mary Winearls-Porter and Dorothy
Hodgkin (future Nobel Prize in chemistry) collaborated from
the 1930s. Lucy Wills stayed friends with her Newnham
classmate Margaret Hume in South Africa, and Kathleen
Blackburn lived with her sister Dorothy. Another Dorothy,
Dorothy Wyckoff, developed the history of science teaching
in the 1940s along with an embryologist, Jane Oppenheimer,
and corresponded with archaeologist Dorothy Burr Thomp-
son.

8 Focus on a new discovery: Norah Dowell Stearns

As the literature on the first women geologists did not men-
tion any full-time hydrogeologists, I started digging into
“old” papers to see if any had a female author. I found Norah
Dowell Stearns, an American hydrogeologist, who may be
the first female hydrogeologist.

Even though Florence Bascom and Margaret Flynn had
each published one paper on hydrogeology (Davis and
Davis, 2005, note p. 128), it was not their main inter-
est. Valentina Trizna worked briefly as a hydrogeologist in
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Moscow (1930–1932) as did Anna Nikolayevna Sokolskaya;
for both of them it was only for a limited time. Pelageya
Yakobevna Polubarinova-Kochnia’s contribution to hydro-
geology is much more important. All three of them started
slightly after Norah Dowell Stearns. To complete the pic-
ture, three others had interest in water chemistry but not in its
physical underground flow: Ellen Swallow Richards (pioneer
in pollution studies), Nadia Sahlbom and Margaret Foster.

Norah Dowell Stearns is cited in Hydrogeology in the
United States 1780–1950 only in the erratum (Davis and
Davis, 2005), stating that “numerous contributions of Norah
Dowell Stearns should have been included under item (j) on
page 128” (i.e. in the specific section on women and hydro-
geology), whereas her husband and the work they did at least
partly together in Hawaii are detailed in the main text. Once
again in the history of science, a married woman is omitted in
favour of her husband only. Norah Dowell was born in Prov-
idence, Rhode Island, in 1891. She defended a PhD in ge-
ography in 1916 at Brown University (Dowell, 1916). From
1924 at the latest she worked for the United States Geological
Survey. She was part of the Groundwater Division (Stearns,
1983), directed then by Oscar Meinzer, who is considered to
have played a prominent role in the history of hydrogeology
in the United States (Davis and Davis, 2005).

She probably met the geologist Harold Thornton Stearns
(1900–1986) there, whom she married in 1925. They had two
children: a son, Stanley Stearns (1926–2013), and a daughter,
Dorothy E. Stearns (born in 1927 in California). For work,
they travelled as a family through the west of the United
States and then lived in Hawaii from 1930 to at least 1940.
This information comes from biographies dedicated to their
son, Stanley, known for drawing stamps (Brook man stamps,
2019; Russel Fink Gallery, 2019; Worth Point, 2019). You
may have been a brilliant scientist, with your papers cited
hundreds of times in scientific literature, and mainly be re-
membered because you had a son. Even her husband men-
tioned her only twice in his autobiography: once by her name
while describing the USGS Groundwater group at the begin-
ning of the 1920s, the second time only as “my wife” in a
meaningless anecdote from 1930 (Stearns, 1983). From 1938
he mentions his second wife Claudia (not much more often
than Norah).

Between 1927 and 1938, Norah Dowell Stearns was the
author or co-author of at least 13 scientific publications (bib-
liography at the end of this section) about geology, especially
Hawaiian island formation (1935a, b) and Guam (1937a,
b, 1938), and hydrogeology (all other publications). She is
the co-author of an important hydrological balance of the
Pomperaug basin (Meinzer and Stearns, 1927), a study she
took over in 1922 following the death of Arthur J. Ellis.
She spent several weeks in the field and analysed glacial
deposit, including sizes and porosity of tills. She also con-
ducted work on the quantification of hydraulic conductivity
(Stearns, 1927a).

She collaborated with quite a few scientists, several times
with Oscar Edward Meinzer, the pioneer of hydrogeology in
the United States; they signed three papers together, and he
supervised part of her work for her first 1927 paper, accord-
ing to Meinzer himself (Meinzer and Fisher, 1934). Margaret
Foster did the water analysis of the Pomperaug basin study
(1927). In 1937 she co-signed with her husband and another
scientist, Gerald Waring, a book on the thermal springs in the
USA (Stearns et al., 1937).

Her publications have been cited hundreds of times, often
in the 1940s, 1950s and 1960s but also later, including sev-
eral times from 2000 to 2016 (from WorldCat and Google
Scholar).

The last paper she is known for certain to be the author
of is from 1938, the same year she divorced. The last trace
of her I could find was in the 1940 US census, where she is
mentioned as living in Seattle with both her children.

In addition to these publications, she is also sometimes
mentioned as the co-author of two other works (WorldCat
has several references to them, where she is sometimes men-
tioned and sometimes not): “Geology of reservoir and dam
sites – geology of the Owyhee irrigation project” and “The
Thiem method for determining permeability of water-bearing
materials and its application to the determination of specific
yield: results of investigations in the Platte River Valley, Ne-
braska”.
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– Stearns Norah Dowell: Significance of limestone in
Guam, Guam Recorder, 14, 3, 28-43, 1937. cited 1 time

– Stearns Norah Dowell: Explosive volcanic rocks of
Guam, Guam Recorder, 14, 4, 36–37, 1937. cited 1 time

– Stearns, Norah Dowell, Stearns, Harold T., and War-
ing, G. A.: Thermal springs in the United States Ge-
ological Survey, available at: http://books.google.com,
Water-Supply Paper 679-B, 206 pp., 1937. 4 editions
published in 1937, held by 157 WorldCat member li-
braries worldwide

– Stearns, Norah Dowell, Pillow lavas of Guam, Guam
Recorder, 14, 7–8, 1938. cited 2 times

9 Scientists and activists

These women are a source of inspiration not only for their
scientific work and their perseverance but also for the other
actions they conducted for social justice. In every science
quite a few female scientists have linked their own strug-
gle for a place in science to more general social strug-
gles (Chazal, 2006). For example the Russian mathematician
Sofia Kovalevskaïa participated in the 1871 Paris Commune,
and Irène Joliot Curie was part of the 1936 French Popular
Front government, which she left, partly to protest its non-
intervention in Spain.

We can identify a first group that worked hard to allow
access to education for all by being advocates, like Ethel
Skeat Woods or Mary Fairfax Somerville, for the education
of girls and young women and often by concretely found-
ing institutions dedicated to it. Elizabeth Thomas Carne built
several schools for poor children in the first half of the
19th century in the UK. Elizabeth Cary Agassiz founded a

school for girls in Boston (opened from 1856 to 1863) and
co-founded the Harvard annex for women in 1879, which
would become Radcliffe College. She was its president and
then honorary president until 1903. She and her husband or-
ganised the 1873–1874 summer schools on Penikese Island
(Massachusetts), which they opened to many women in dif-
ferent disciplines. It had lasting influence (Rossiter, 1982).
With her father, Mary Emilie Holmes founded a seminary
for young Black women in Mississippi in 1892, which later
became Mary Holmes College (open until 2005), in memory
of her mother (a first attempt to open a school for African-
Americans failed due to death threats against the staff). Mar-
garet Gardiner established and directed Aldeburgh School
(UK, 1896–1907) with the goal of educating girls in the same
way boys were.

The second group is composed of the advocates for women
in geology. Some took a stance and spoke out, like Winifred
Goldring, unhappy with the treatment of female geologists
by many male geologists and palaeontologists, or Margaret
Fuller Boos, supporting women studying geology at her uni-
versity. A fund for female students at Northwestern Univer-
sity now bears her name. Others were members of associa-
tions, such as Mary Vaux Walcott, president of the Society
of Woman Geographers in 1933; Elizabeth Fisher, who was
a representative of MIT Women’s Association and one of the
officers of the Boston branch of the American Association of
American University Women; Gertrude Elles, member of the
British Federation of University Women; Madeleine Fritz,
with the Canadian Confederation of University Women and
the International Federation of University Women; and Kath-
leen McInerny Sherrard, Honorary Secretary of the Victo-
rian Women Graduates Association (1920–1928) and then
of the Australian Federation of University Women (1928–
1938). And some directly initiated concrete changes. Char-
lotte Hugonin Murchison led the action to open lectures at
King’s College to women; in 1832, 300 women and men in-
cluding her and Mary Somerville turned their back to Charles
Lyell at his lecture in protest of him denying women the
right to attend it. Charlotte knew Charles Lyell, which helped
in making him capitulate to women’s presence at lectures.
In 1903, Annie Barnard Greenly was the instigator of the
first female participation in the Geological Section of the
British Association for the Advancement of Science confer-
ence dinner. Catherine Raisin sometimes paid the fees of her
demonstrators herself. Sofia Rudbeck Arrhenius and Naima
Sahlbom co-signed, along with 115 other Swedish female
scientists, a letter to the king to protest the discrimination
of women in science, mentioning two particular cases where
women were denied teaching jobs despite having the right
credentials. Rachel Workman McRobert campaigned until
women had access to the Geological Society of London,
which was achieved in 1919.

The third group can be defined as the ones who were com-
mitted to gender equality in society – to the right to vote,
for example, with Mary Fairfax Somerville, signing the peti-
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tion of John Stuart Mill; Margaret Chorley Crosfield (some of
her field notes were even written on the back of suffragettes’
pamphlets); or Kathleen McInerny Sherrard, who wrote a pa-
per on the history of Australian women’s access to voting
and elected positions (Sherrard, 1943). Many had interest in
all aspects of women’s welfare and advancement, like Fanny
Bullock Workman or Cecilia Foley. The expression of those
concerns could be quite private, like Mary Anning writing in
her notebook what can be considered a protofeminist pam-
phlet, Woman!. The same concerns could also lead them to
participate in women’s groups and associations as well as
lead to impressive achievements.

For the women’s groups and associations we can cite Eu-
nice Newton Foote on the editorial committee for the 1848
Seneca Falls Convention (early meeting of the – white –
women’s rights movement); Catherine Raisin, who founded
a discussion club for women (Somerville Club) in the late
1870s and after her retirement from teaching in 1920 con-
ducted extensive work in women’s groups; Margaret Gar-
diner, who started the Women’s Institute in Sussex after she
retired; Naima Sahlbom and Margarethe Selenka, who were
involved in the women’s movement; and Kathleen McInerny
Sherrard, who was active in a number of women’s organi-
sations, like the Status of Women Council in 1949 and the
United Associations of Women.

Special attention should be given to the cases of Maria
Ogilvie Gordon and Marie Stopes Roe. Maria Ogilvie Gor-
don was very dynamic in several organisations: the National
Council for Women of Great Britain and Ireland, of which
she was president from 1916 to 1920, and the International
Council of Women in the League of Nations (which she
formed). She was also honorary president of the Associated
Women’s Friendly Society and the National Women’s Citi-
zens Association. She played an important role in the negoti-
ations for women’s representation in the League of Nations.
Marie Stopes Roe abbreviated a brilliant scientific career to
dedicate herself to her feminist (but also, it must be said, eu-
genist) interests: she founded several birth control clinics and
was also a pioneer in sex education with her book Married
Love. She is now mainly known for that aspect of her life
(an international NGO promoting contraception and sexual
health bears her name).

A fourth group, much smaller in number but significant
considering present environmental issues, was formed by
precursors to the defence of the environment. Katherine
Fowler-Billings and Annie Barnard Greenly, a member of
the RSPCA (Royal Society for the Prevention of Cruelty to
Animals), defended non-human species. Luella Owen was
an early advocate for the preservation of caves: “The gift of
beauty should always be honoured and protected for the pub-
lic good.” And Elizabeth Fisher argued for conservation.

A fifth group includes female scientists involved in di-
verse social and political causes, like Cecilia Foley or Hen-
derina Klaassen Scott. More specifically, Lydia Francis Child
was an abolitionist of slavery, and Mary Emilie Holmes

worked along her parents with freedmen. Elizabeth Thomas
Carne, rich after her parents death, became a philanthropist,
spending a lot of her money on charities, building schools
(see above) and tackling poverty issues among miners. At
least two went into politics: Maria Ogilvie Gordon, after
1919 and the death of her husband, with the Liberal Party
(UK), and Lucy Wills, who during the last decade of her
life was a Labour Party councillor (UK). At least four oth-
ers were involved in the peace movement: Naima Sahlbom,
against chemical weapons in particular; Kathleen McInerny
Sherrard, with the Women’s International League for Peace
and Freedom; Margarethe Selenka; and Pelageya Yakobevna
Polubarinova-Kochnia.

Finally, it should also be said that quite a few of the women
mentioned in this paper took a part in the “war effort” during
WWI and WWII on the caring side and sometimes on the
offensive one, helping the Allied forces with their scientific
skills and in two cases taking part in the Resistance.

During WWI Gertrude Elles was involved with the Red
Cross, Julia Gardner served as an auxiliary nurse in France
for the same Red Cross from 1917 to 1919, Lucy Wills was
also a voluntary nurse, and Isabel Peyronnet-Browne helped
trace wounded or missing soldiers. Ida Ogilvie was very
active with a Barnard College campaign to recruit young
women to do farming during vacations to compensate for
labour shortage.

During WWII Lucy Wills was a pathologist at an emer-
gency medical service, and Kathleen Blackburn assisted
some German prisoners in carrying out pollen analyses from
Featherstone Castle camp through the YMCA. On the offen-
sive side, Julia Gardner was a member of the Military Ge-
ology Unit and leader of the group “The Dungeon Gang”.
She helped prepare maps for the armed forces and found
Japanese beaches used to launch incendiary balloon bombs
by identifying shell fragments in the sand-filled ballast of the
balloons. Elizabeth Soshkina was part of a group study of oil
deposits. Dorothy Wyckoff organised training in photogram-
metry and mapping and produced field maps for the Mili-
tary Geology Unit of the USGS, which were used to plan as-
sault operations. More morally questionable is the participa-
tion of Margaret Foster in the Manhattan Project. Two were
active in resisting the Nazis: mineralogist and petrologist Eu-
genia Zaniewska-Chlipalska with the Armia Krajowa (Home
Army) in Poland and Czech mineralogist Ludmila Kaplanova
Slavikova, whose strong political commitment to resisting
Nazism knew a tragic fate. She and her husband were ar-
rested in 1943; she died soon after in Auschwitz-Birkenau.

Struggling with sexist discrimination is a trigger to tackle
such discrimination not only for oneself but also for the other
women and often with them. First of all their actions went
towards access to education at every level and for all as well
as access to all scientific institutions.
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10 Obliteration

Patriarchy works in many ways to prevent us from registering
and remembering that women can do science, are doing it
and have done it: from the instant seizing of authorship of
their findings to oblivion later on and from lack of attention
to forgetting studies on the role of women in science history.
Margaret Rossiter has described this ensemble of phenomena
and named it the Matilda effect (Rossiter, 1993).

Few people are aware of how many women scientists were
active before the 1950s. I was first surprised to discover that
many female geoscientists in the 19th century and the begin-
ning of the 20th century. All the people I have been talking
to about it were surprised as well, as were people listening
or attending my presentations at conferences or at my work-
place – even the ones interested and involved in diversity is-
sues. Cynthia Burek reports (Burek and Higgs, 2007; Burek,
2008) that only 10 % (of 550 respondents) named a geologist
when asked to name 10 female scientists in different West-
ern European countries, and it was always Mary Anning. Yet
not only have those 210 women existed and done scientific
research, but they have also been quite often recognised dur-
ing their lifetime in one way or another. Thus their absence
from our collective memories is even more surprising. What
mechanisms have obliterated them?

10.1 Obliteration was quasi-synchronous to their work

Some men took credit one way or another for women’s work
(see Sect. 4 “Discrimination”).

10.2 Recognition during their lifetime but obliteration
quickly after

The fact that quite a few among the early female geosci-
entists were recognised for their work during their lifetime
is not self-evident. Among the 210 identified in this paper,
there is proof of recognition for 34 of them. Some received
due recognition, like Mary Anning, Caroline Birley, Pauline
Crié Oehlert, Hedwig Kniker, Helen Skewes Plummer, Is-
abel Cookson, Irene Crespin and Ellen Louise Mertz. Some
received awards or even many, such as Anna Amalitskiya,
Inge Lehmann, Katherine Van Winckle Palmer, Tilly Edinger
and Ethel Dobbie Curie. The Lyell Medal of the London Ge-
ological Society was awarded to Maria Ogilvie Gordon in
1932, Eleanor Wynne Edwards Reid in 1936, Helen Muir-
Wood in 1958 and Doris Livesey Reynolds in 1960. In to-
tal, as of 2019 this medal counts 10 female awardees only.
Other geological prizes were awarded to women: the Murchi-
son Medal to Gertrude Elles in 1919 and to Ethel Shake-
spear Wood in 1920 (in total, as of 2019 this medal counts
four female awardees only) and the Morris prize in geol-
ogy to Edith Goodyear in 1902. General scientific prizes
were awarded as well: Dagmara Maximilianovna Rauzer-
Chernousova received the Lenin prize (the highest science

award in the Soviet Union), and Ellen Louise Mertz received
the Technical University’s gold medal in 1974. Others re-
ceived honorary PhD or DSc degrees: Maria Gortynskaia
Pavlova in 1916, Ethel Skeat Woods in 1905 from Trinity
College in Dublin, Inge Lehmann in 1964 from Columbia
University and in 1968 from the University of Copenhagen,
Emma Hüther Richter in 1949 from the University of Tübin-
gen, Winifred Goldring twice, Elizabeth Soshikina in 1946
(in biology), Irene Crespin in 1960, and Tilly Edinger. Some
were awarded funding, which was perhaps the most signifi-
cant form of recognition for the recipients. The Lyell Fund
was awarded to Catherine Raisin in 1893, Gertrude Elles
in 1900, Helen Muir-Wood in 1930 and Eileen Hendricks
in 1958. The Murchison Fund from the Geological Society
was awarded to Jane Donal Longstaff in 1898, Elizabeth An-
derson Gray in 1903, Ethel Skeat Woods in 1908, Eleanor
Wynne Edwards Reid in 1919 and Emily Dix in 1936 (and
only six more women by 2019). The Daniel Pidgeon Fund
from the British Geological Survey, a fund aimed at young
researchers, was awarded to Helen Drew in 1906 and Ida
Slater Lees in 1907 to undertake field work. The Wollaston
fund of the Geological Society of London was awarded to
Ethel Wood Shakespear in 1904. The Henry Stopes Memo-
rial Fund was awarded to Mabel Tomlinson 1961. In 1906
Marie Stopes Roe received funds from the Royal Society to
do research in Japan, and Marie Bentivoglio was awarded
the 1851 Research Fellowship of the Royal Commission in
1922. Recognition during their lifetime does not, however,
mean for women that they were remembered later. Their
discoveries are not forgotten, but the fact that they are the
results of women’s work is. Two emblematic examples of
this are the Lehmann discontinuity and the Elles and Wood
(1910–1918) reference work on graptolites. The first one is
known by basically any geologist, and the second has been
a reference for palaeontologists and stratigraphers until at
least 2009. But the fact that the Lehmann discontinuity was
discovered by a woman, Inge Lehmann, was not perceived
by many geologists until recently, and the Elles and Wood
(Shakespear) monograph has been largely cited by scientists
more often than not ignoring that they were women (Bu-
rek, 2014). A general sexist preconception that scientists are
men, coupled with the practice of citing papers only by sur-
names and the many bibliographies giving full references
with only initials of first names, does not help to identify
that it is not the case, neither nowadays nor in the past. Last-
ing tributes (often posthumous) to at least 13 of them do not
seem to have succeeded in making their personalities widely
known, at least in the geoscience community. This is proba-
bly because they are very discreet, such as fossil or present
species names (e.g. after Caroline Birley, Maria Ogilvie Gor-
don, Igerna Sollas, Julia Gardner); remote places (Margaret
Fuller Boos: a mountain peak; Maria Klenova: a valley north
of Greenland, a seamount and a crater on Venus); known only
locally (Institute of Geodynamics in Bucharest, named af-
ter Sabba Stefanescu; scholarship in the name of Elizabeth
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Fisher at Wellesley College for women graduates) or by a
small number of specialists of specific subjects, such as the
Madeleine Fritz Annual Lecture in Palaeontology (annual
event with female speakers at the Royal Ontario Museum)
and Madeleine Fritz Travel Grants for the Advancement of
Studies in Palaeontology or the Annie Greenly Fund for de-
tailed geological mapping established by the Geological So-
ciety of London; or too recent to evaluate their impact (exhi-
bitions of Orra White Hitchcock’s work in 2011 at the Mead
Art Museum at Amherst College and in 2018 at the Ameri-
can Folk Art Museum). It would be interesting to know how
much the American Geophysical Union (AGU) medal named
after Inge Lehmann from 1997 played a role in her growing
recognition as well as how much the Alice Wilson Awards for
emerging women scholars by the Royal Society of Canada,
established in 1991, played a role in the (much more modest)
acknowledgement of Alice Wilson.

10.3 Research on women scientists is not sufficiently
well known and suffers from obliteration itself

To find these 210 women geoscientists I did original research
in one case and reviewed the literature for the other 209.
Thus literature on these women does exist (see at least all
the references listed below), but somehow it goes unnoticed
by most people, even in the (geo)scientific community. Even
the most remembered, Mary Anning, was forgotten until the
end of the 20th century; she was remembered by the scien-
tific community from at least 1999, with a symposium ded-
icated to her, and by a larger audience from the 1990s (with
several children’s books about her from 1991). One of the
main sources I used, the special publication of the Geologi-
cal Society coordinated by Burek and Higgs, was published
in 2007. I was finishing my PhD and then left the academic
world for 8 years, having to deal with sexist issues myself
(see Vincent, 2017). So it is not too surprising that I missed
out on this publication. But what about the works of Mar-
garet Rossiter (Rossiter, 1982) on all sciences, including geo-
sciences, or Mary Creese on geosciences (Creese and Creese,
1998, 2010, 2015), whose first papers on the subject were
published in 1974 (Rossiter, 1974) and 1994 (Creese and
Creese 1994), respectively? And regarding the great dictio-
nary coordinated by Ogilvie and Harvey published in 2000
(Ogilvie and Harvey, 2000), how is it possible that none of
my professors ever mentioned it (to be fair, they hardly men-
tioned the history of science at all), and why did I never come
across it on the library shelves? Well, maybe because they are
not available in many libraries in France. Table 4 shows that
major books on the history of women in science are present at
only a few libraries at French universities, knowing that there
are nearly 500 academic libraries at 67 universities (in 50 dif-
ferent cities and areas) in France. As a comparison, textbooks
that are easy to find are present at several dozen libraries, of-
ten at more than a hundred of them. But when a book is at
fewer than 10 academic libraries in France, students clearly

have no chance to discover it by just browsing the shelves.
That is definitely not an appropriate distribution for a book
which is a reference like Ogilvie and Harvey (2000).

Although a few titles on women in the history of sci-
ence (Poirier, 2002; Chazal, 2006; Détrez, 2016) are avail-
able at 40 to 60 university libraries, those are all populari-
sation books in French, which makes them more accessible
to students if they opened them but harder to come upon as
they are so thin (three under 200 pages and two between 300
and 400, with an actual thickness from 0.7 to 2.7 cm); they
do not appear on the shelves. This is not the case for the three
(groups of) publications mentioned in Table 4, which, when
on a shelf, make quite an impression (1500 pages and 9 cm
for The Biographical Dictionary of Women in Science). Even
if you do not open it, you cannot imagine any longer that fe-
male scientists were rare in the past. It is a detail, but it does
not mean it has no impact, especially when there are many
such details at work keeping the history of women scientists
in discreet corners. A few possible leads to tackle these suc-
cessive obliterations might be to

– pursue historical research and lobby for it to be funded;

– continue presentations and sessions at conferences and
the publication of papers and books;

– improve the distribution of the research that already ex-
ists (e.g. by at least asking your local academic library
for the Ogilvie and Harley dictionary);

– create the missing Wikipedia pages on each of the pio-
neer female geoscientists using the existing literature;

– cross-reference these in pages listing women in science
and the history of science in general (which tend to list
mostly or even only men) as well as prize lists;

– enrich and promote existing popularisation blogs like
TrowelBlazers, Letters from Gondwana or Women in
American Paleontology;

– include some of these female figures in our teaching so
our students discover them sooner than we did;

– add some in our textbooks (we did it with two col-
leagues in a recent French geology textbook; Krémeur
et al., 2019);

– create and distribute reading lists about women in sci-
ence, e.g. on social media dedicated to books;

– offer our daughters and nieces as well as sons and
nephews books such as Women in Science: 50 fearless
Pioneers who changed the world (Ignotofsky, 2016) and
pressure publishers to translate them in other languages
than English or design new ones!
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Table 4. Availability of some key titles on women in science at French university libraries.

Data extracted from SUDOC

References Number of university libraries Number of cities

Ogilvie and Harvey (2000) 7 2
Creese and Creese (1998, 2010, 2015) 3,1,3 1
Rossiter (1982) 3 1

11 Conclusions

A list of 210 female geologists and palaeontologists (all earth
sciences included but no archaeologists, prehistorians, as-
tronomers or planetary scientists) active in research between
1800 and 1929 has been established. This list is certainly not
exhaustive. Data have been found in the literature for 209 of
them, and new data are presented on hydrogeologist Norah
Dowell Stearns, possibly the first full-time female hydrogeol-
ogist. Discrimination has marked all these women scientists’
studies and careers: from impossible or difficult access to
university as students and academic or private research posi-
tions to the attribution of their own work to men they worked
with or for in addition to social disapprobation and careers
slowed down or cut short to take care of children or a hus-
band, without forgetting that, for some, sexism was not the
only prejudice they had to fight against. Many women never
dared to start or had to leave university early, but against all
odds, some managed it and did research at some point in their
lives or even their whole lives. To overcome difficulties, in
addition to coming from relatively to very comfortable eco-
nomic backgrounds (the large majority of the ones for which
this information is available), a third relied on supportive par-
ents (in a broad sense), more than half relied on the absence
of a husband or married later in life, and at least a third devel-
oped strong sorority networks. They received support from
some male geologists, mostly husbands and mentors, more
often than not appropriating the women’s work or having at
least sexist motivations. Many of these 210 women earth sci-
entists have done or contributed to major scientific work. To
understand how absent they are from our collective memory,
patriarchal obliteration mechanisms, named “the Matilda ef-
fect” by Margaret Rossiter, have thus to be considered: di-
rect appropriation of their results by men, oblivion later on
of women professionally recognised while they were alive
and, as an additional layer, the way science history is written
and transmitted, the studies on the role of women in science
still being marginalised. Ways we could fight this oblivion to
which their personalities are subject to are to continue dig-
ging into pre-1930 earth science publications, especially in
subjects on which apparently only men worked, and to keep
spreading knowledge about them in the scientific commu-
nity and to the general public. Curiosity and knowledge are
far from being the only interest; the obstacles these pioneer
female earth scientists met while pursuing their studies and

research enlighten the persisting unequal gender balance in
earth sciences and the struggles of female geoscientists to-
day, as also suggested by Burek and Higgs in the introduc-
tion of their 2007 paper collection. Learning from the fate of
pioneer female geologists should help us understand our own
situation and provide some clues to tackle it by taking inspi-
ration from these amazing role models, who often faced ad-
versity collectively and beyond their own individual fate. Be-
cause even if some of the obstacles they met have been over-
come, e.g. universities are no longer forbidden to us women,
some are still very common, such as the lack of women in
professor or researcher positions, reflecting a sexist selection
still at work and discouraging women from applying to such
jobs. And some obstacles have only come to light in recent
years, such as masculine violence towards women, including
sexual harassment in the workplace.

Data availability. The original research on Norah Dowell Stearns
is presented in its entirety in Sect. 8, and the rest of the paper is a
bibliographical work: the data used can be found in the papers cited
in the reference list.
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