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Abstract: Elinor Wight Gardner (1892-1981) was the first female geologist who worked and published
as a geoarcheologist. During her career, she worked in arid lands of North Africa, Mediterranean
and the Near East, and was regarded as a pioneering geoscientist who made important contributions
in multiple fields, including archeology, geomorphology, paleontology and Quaternary science.
Despite her ground-breaking work at many archeological sites, Gardner’s impact has been largely
unrecognized. Few details are known about her personal life; she was a private and reserved
person who left limited first-hand accounts of her opinions and motivations. Gardner worked with
charismatic figures such as her life-long friend and primary collaborator, the archeologist Gertrude
Caton Thompson (1888-1985). This biography synthesizes primary sources and draws insights
about Gardner’s character from her bibliography, publications and notebooks, and mentions by
contemporary peers. Much attention has focused on the historical “ancestral passions” of characters
working in the fields of geology and archeology, with much emphasis on the ‘founding fathers” and
significantly less recognition of its ‘grandmothers’. We bring attention to the full scope of Gardner’s
insightful contributions through analysis of her important collaborative research projects linking
archeology and landscape studies during the early twentieth century.

Keywords: Elinor Wight Gardner; women in science; geoarcheology; archeology; geology; biography;
archival research

1. Introduction

Although Miss Elinor Wight Gardner (1892-1981) is often cited for her role as a geolo-
gist in multiple important studies undertaken with the storied archeologist Miss Gertrude
Caton Thompson (1888-1985), Gardner herself was a keen scientist whose contributions
remain underappreciated. Gardner documented her own interdisciplinary observations
from field surveys and excavations in North Africa, Arabia and across the Mediterranean
(Figure 1) and her published contributions remain unparalleled in their excellence and
breadth. Caton Thompson and Gardner were two well-educated British women who joined
forces around 1924, and consequently spent several decades conducting ground-breaking
work, often in very difficult and remote field locales. Working in tandem and as a col-
laborative team, these women were exceptionally far ahead of their time in recognizing
the importance of regional investigations linking geology and archeology. Gardner had
already pioneered and employed the intersectional practices of geoarcheology for 50 years
before Colin Renfrew declared that “every archeological problem starts as a problem in
geoarcheology” [1] (p. 2).
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Figure 1. Field sites studied by Elinor Wight Gardner from 1925 to 1938 in North Africa and the Middle East.

Elinor Wight Gardner was the first female geoarcheologist and Quaternary geologist
to practice field-based interdisciplinary research, as well as to engage in documenting her
own scientific observations as published works. Throughout her career, she collaborated
with archeologists, geologists and paleontologists. It seems clear that Gardner was the first
university trained and degreed geologist to work as a geoarcheologist in Egypt. Gardner
began collaborating with Caton Thompson, who was a well-established archeologist with
a focus on Nile Valley and predynastic and prehistoric archeology [2,3], in the Fayum in
1924, conducting extensive research there through 1926, then again in 1928-1929. Around
this timeframe, many archeologists were beginning to recognize the importance of linking
landscapes with cultural resources; the archeologist and chemist Edmond Vignard worked
on sourcing of lithic assemblages in the Kom Ombo plain [4] and around 1925 the Jesuit
priest and prehistorian Paul Bovier-Lapierre found lithic artefacts in gravel quarries at
Abbasiya, near Cairo [5]. In 1925, the British geologists Kenneth Stuart Sandford and
William Jocelyn Arkell were assigned to work on the first prehistoric and river terrace
surveys along the length of the Nile Valley, in a project organized by Professor James Henry
Breasted, who at that time, was the director of the Oriental Institute at the University
of Chicago. These two men became well known for their four-volume synthesis of the
Paleolithic of Egypt, published between 1928-1939 [6-11].

Gardner’s extraordinary professional career accomplishments included insightful
contributions to the published record in multiple fields. Gardner’s research presented her
geological observations regarding landscape form with the processes that created them,
such as fossil artesian vents, dunes and fluvial terraces, and she related these with the
locations of archeological sites. Gardner drew inferences about the paleoecology and
former climates of sites; she was a “pioneer of the pluvial theory” [3] that described global
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hydrological changes as a function of glaciation cycles during the most recent geological
period, the Quaternary. She was one of the first researchers to study desert regions and
reconstruct water balance changes and relate them to global glaciations [12].

Although Gardner is mentioned as an important geoscientist of the early-mid 20th
century [13,14], she has largely remained an unsung pioneer. Her travels to unknown
harsh places suggest that she was an intrepid traveler, keen to see new places, mount
expeditions and make discoveries on her own; her maps and publications suggest that
she was a meticulous observer and documentarian. Gardner was apparently a private
and reserved person who left few self-reflective autobiographical records, a rare exception
being her letters home from the 1937 Wakefield expedition, archived in the Royal Geo-
graphical Society (with Institute of British Geographers IBG) Collections. We have few
photographs of her (Figure 2). Most of what we know about her is drawn from Gardner’s
professional papers—her own field notebooks, her academic publication record and her
many sustained interactions with important scholars who mention her directly—especially
Gertrude Caton Thompson, who kept a diary and mentioned “Elinor” often in her auto-
biography, Mixed Memoirs [15]. In these memoirs, Caton Thompson acknowledged the
importance of Gardner’s work to her own, and when referring to Caton Thompson's
award of honorary Doctor of Literature conferred by the University of Cambridge; Caton
Thompson [15] (p. 242) reflected: “But I have never failed to feel that much that I may
have accomplished was due to Elinor Gardner’s help and to her partnership.”

Figure 2. Elinor Wight Gardner in the Fayum. Associated note by Caton Thompson reads “Elinor Gardner with ranging pole

taking an unaccustomed rest,” corroborating that Gardner was a tireless worker in the field. Image courtesy of University
College of London (UCL) Special Collections.

Perhaps Gardner has remained an obscure “lost figure” because her story is so closely
intertwined among the well-known figures with whom she worked. She clearly moved in
social and academic circles that included many esteemed and charismatic people whose
reputations have overshadowed her, especially Gertrude Caton Thompson. Gardner also
interacted on projects with many celebrated archeologists, including W.E. Petrie, Dorothy
A.E. Garrod, Dorothea M. A. Bate and Winifred Lamb. Although Gardner is often mentioned
in their publications, her own name remains relatively unknown today. Indeed, perhaps
the reason that no biography of Gardner has yet been compiled is because of how well
Gardner integrated her own work with that of others.
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This paper presents an initial biography of Gardner based on the available primary
and secondary sources that mention her, including Gardner’s own letters, field notebooks
and published works as well as well-known materials, including Caton Thompson’s
autobiography [15]. We demonstrate that Gardner’s work was rigorous and cutting-edge,
and we describe how her research facilitated new insights and important foundational
knowledge because her collaborative approach blended survey geology, Quaternary studies
and geomorphology with the established field of archeology. Gardner was among the first
women geoscientists to work in the Sahara and to use aerial survey in study of landscapes
and prehistoric archeological sites in Egypt and Yemen, and she published photographs of
these important perspectives. Gardner’s participation in aerial surveys helped document
regional study settings where she worked, and clearly provided her with insights regarding
the geomorphic evolution of the archeological landscapes she studied.

Elinor Wight Gardner was the first female geoarcheologist, if not strictly the first
geoarcheologist to publish interpretations synthesizing both fields. Reframing Gardner as a
pioneer helps celebrate her accomplishments; she was a woman scientist who was far ahead
of her time. Geoarcheology only truly emerged as a recognized nexus field in the mid-to-late
20th century, as archeology diversified its technological approaches and multidisciplinary
interpretive specializations. Yet, in the late 1920s, Gardner’s collaboration with Caton
Thompson was already practicing geoarcheology—applying the concepts and methods of
geoscience to archeological research (definition after Haynes [16]). Gardner brought her
geologic insights to archeological work involving field aspects, including sedimentology,
stratigraphy, site formation, geomorphic processes and landscape reconstruction of arid
regions in particular. She conducted surveys and mapping; she helped prospect for
finds and described the provenance of artefacts and lithic sources. Gardner’s approaches
also included aspects of other disciplines such as geomorphology, paleontology, ecology,
zooarcheology or paleobotany. This paper presents observations about Gardner’s life and
career accomplishments.

2. Biography

Elinor Wight Gardner was born on 24 September 1892 to Emilie Montgomery (Atwater)
(b. 27 July 1857, New Haven, Connecticut; d. 10 March 1929) and Guy Huggins Gardner
(b. 9 April 1853, Richmond, Virginia; d. 13 August 1901, Leek, Staffordshire) [17-19]. Her
father worked some of his life in Australia, then was a commission merchant in New Haven,
Connecticut. Elinor’s parents were married on 22 October 1878 in New Haven, Connecticut
and had three children: Captain Guy Atwater Gardner (b. 25 June 1880, New Haven; d.
24 December 1959, Johannesburg); Emilie Montgomery Gardner (b. 30 September 1882,
New Haven; d. 8 April 1959, Liphook, Hampshire); and Elinor herself—the only family
member to be born in Great Britain. The family moved to England, entering Liverpool on
26 April 1892, six months before Elinor was born in Birmingham.

Little is known about Elinor Wight Gardner’s early life. Some context is provided by
her mother Emilie Montgomery Gardner’s 1920 U.S.A. passport application form filed in
the US National Archives, in which she explains that her husband Guy “came to Great
Britain to form a company to manufacture steel and iron chains. We intended returning to
the United States of America when he got his company running successfully. He died in
1901. My daughter received a scholarship for Newnham College, Cambridge University. I
have remained in order to complete my daughter’s education” [20].

Elinor Wight Gardner went up to Cambridge ~ 1912, where she read Natural Sciences.
During her time at Newnham College, Cambridge, Gardner was influenced (and probably
taught) by Dr. Gertrude Elles, the famous geologist and the first woman to be awarded
a readership position at Cambridge. It was Elles who helped foster Gardner’s interest in
geology, and recommended her membership in the Sedgwick Club, the geology society of
the University of Cambridge in 1913 [21]. In 1915, Gardner won the scholarship for women
at Newnham College, according to the Cambridge Tripos report published in The Scotsman
newspaper [22].
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After her time at Cambridge, Gardner was employed at Stellenbosch University in
South Africa as Acting Professor of Geology and was the Head of Department (19177 1918-
1919) during the end of World War 1. She was temporarily hired to replace the geologist
and petrologist Samuel James Shand [23], who served in the Royal Engineers, and then was
seconded to the British Petroleum Company in Mesopotamia [24] (p.4). During Gardner’s
time in South Africa, she notably participated in a field trip led by Ernest James Goddard
that trekked through the Karoo and into the region between what are now the towns of
Price Albert and George [25]. Gardner’s move to South Africa may have been influenced by
her brother Captain Guy Gardner, who had gone to South Africa as a soldier in the Anglo
Boer War in 1899; and subsequently staying on as a farmer in Natal. Guy was interested
in archeology, particularly classical archeology, and perhaps this passion influenced his
sister Elinor [26]. Guy even accompanied Elinor to the Fayum during the 1927-1928 field
season [27] (p. 8). Later, Guy subsequently worked as an archeologist in South Africa
at the suggestion of Caton Thompson, where he excavated at Mapungubwe Hill for six
seasons between 1935-1940, and later became President of the South African Archeological
Society [28,29].

After South Africa, Elinor Wight Gardner returned to England and began teaching at
a girls school in Sheringham; while she was employed there, Caton Thompson approached
her about working as a geologist in the Fayum [15] (p. 100). Caton Thompson also
mentions that prior to her work in the Fayum, Elinor had done “a considerable amount”
of fieldwork. Details remain unknown, but are likely related to her Natural Science
training while at Cambridge [30] or in South Africa. In 1925, Gardner undertook the Royal
Geographical Society (RGS) course in surveying, after Caton Thompson approached them
on her behalf [31,32]. This foundational training taught Gardner essential skills for creating
contour elevation maps, which she deployed throughout her fieldwork in the Fayum in
the late 1920s and during the 1930s when she worked at Kharga Oasis in Egypt, as well
as in Anatolia, Palestine and the Arabian Peninsula. She approached all her field projects
with a surveyor’s perspective.

In addition to cartography, Gardner was talented at field drawing, and she often was
the photographer on expeditions. She took most of the pictures during her and Caton
Thompson’s work in the Fayum, as well as during subsequent projects in Egypt and
at the Hadhramaut in Arabia [33] (p. xiii). Because Gardner was typically behind the
camera lens documenting science, hardly any photos exist of her, at least compared to
other contemporary figures. We have not yet found any studio portraits of Gardner like we
have of female contemporaries Caton Thompson and Garrod; this may be the case because
Gardner was from a merchant-class background. Confirmed photos of Gardner in the field
show her at work, or during reportedly brief moments of rest (Figure 3).

During her career, Gardner held a number of academic positions, according to a 1975
note by Caton Thompson appended into Gardner’s field notebook, which seems to present
a summary list of Gardner’s main accomplishments [34,35]. Following her professorship
at Stellenbosch University in South Africa, she became a Research Fellow at Lady Margaret
Hall at Oxford and was appointed as Lecturer in Geology at Bedford College, London
from 1926-1930, under Professor Hawkes, ER.S.. At this time, Gardner was still working
in Egypt with Caton Thompson, first in the Fayum and then in Kharga, but was able to
compound her leave for the 1927-1928 Fayum fieldwork, and subsequently Gardner was
promised leave in winter of 1929-1930 to work at Kharga in Egypt [15] (p. 102,112). During
her position at Bedford College, there was an issue with the Fayum concession (discussed
below), and Gardner was part of the decision with Caton Thompson to move to another
study area in the Fayum in 1927-1928.

In 1929, Gardner was elected Fellow in the Geological Society of London, and in 1930
she was made a Fellow in the Royal Geographical Society. In November 1930, Gardner was
awarded a six-year research fellowship from the Senior International Fellowship at Lady
Margaret Hall at Oxford. This fellowship allowed her to continue working in Egypt and
in excavations at Kharga with Caton Thompson. In the early 1930s, Gardner successfully
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raised some of her own research funds from the British Association and the Geological
Society’s Gloyne Outdoor Fund. As a result, she was able to publish a number of high-
profile articles [36-39] and The Desert Fayum in 1934, co-authored with Caton Thompson.

Figure 3. Elinor Wight Gardner in the Fayum. Associated note by Caton Thompson reads “Elinor Gardner outside tent at
home.” Image courtesy of UCL Special Collections.

In 1935, Gardner conducted fieldwork in Anatolia with another colleague who was a
life-long friend from her time at Newnham College in Cambridge, Winifred Lamb. Lamb
and her mother Mabel were also family friends of Caton Thompson. Later, Mabel Lamb
would bequeath Elinor and her sister Emilie “The Bothy,” a stone-built cottage at Borden
Wood in West Sussex, for the duration of their lifetime [15] (p. 198). Following her work
with Lamb in Anatolia, Elinor was awarded a Senior International Research Fellowship
from the British Federation of University Women from 1937-1938, which allowed her to
conduct fieldwork in the Hadhramaut in Arabia.

As her funding ended in 1938, Gardner faced financial pressures and limited prospects
for employment in either geology or archeology; World War II was unfolding, and this was a
time of increasing tensions. Unable to pay her membership dues, she resigned both of her
fellowships in the Royal Geographical Society and Geological Society, effective in January
1939 [40]. There were stressful local politics and violent outbursts contributing to tense
circumstances around the end of her work at the Bethlehem excavation, when James Leslie
Starkey took over the control of the site from Dorothea Bate. Gardner and Bate continued to
work at the site with Starkey as the official head. Tragically, at the beginning of 1938, Starkey
was shot and killed, the reason for which is debated [41]. As news of the murder reached
Gardner during her work in Hureidha (Hadramaut), Caton Thompson [15] (p. 189) described
it as “personal loss and shock”; Gardner said she was ‘horror-struck” as she wrote home.
After Starkey’s death, Gardner refused to continue working at Bethlehem with anyone but
Bate in charge. Unfortunate circumstances ultimately forced their excavations to close: local
reports from Palestine attested to escalations of violent conflicts and the imminent threat of
war with Germany, and Bate was not granted a leave of absence from the Natural History
Museum, London, to conduct the work planned for March 1939 [42] (p. 274).

Following these tragic events, Caton Thompson [15] (p. 198) wrote “ ... Gardner
also, looking for a more settled life ... had exhausted the financial possibilities, and she
decided to devote herself to horticulture.” Throughout her geological and academic career,
Elinor had always pursued some research-related interests in botany; from 1938-1941, she
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was Assistant Curator at the Royal Botanical Gardens in Edinburgh. In 1942, Gardner was
able to train at the Waterperry Horticultural School. During World War 1I, she returned
to Lady Margaret Hall at Oxford, where she tended the vegetable production. Then she
became Steward of the Offley Gardens near Hitchin in 1945 [15] (p. 198). Gardening courses
were offered at Offley Gardens and during her time there Gardner supervised students
tending their plots [43] (p. 38). During and after this time, Caton Thompson notes in her
autobiography Mixed Memoirs [15] that Elinor had something to say about the state of other
people’s gardens, and that her own was always well-presented. In the Wakefield letters,
Gardner regularly talks about her garden and how well (or not) it was being kept. During
her leisure time, when she was not exploring local geological features, Gardner often looked
for particular flowers in bloom. Caton Thompson [15] (p. 298) noted that on a trip to Cape
Saint-Vincent, Portugal, after looking at a limestone formation, they came across a patch of
wildflowers where they “loitered.” On another trip together to Wester Ross, Scotland, Caton
Thompson [15] (p. 327) notes “it was a great gain for me to be with a qualified geologist.”

After Garner’s retirement from Offley Gardens in 1952, there are no subsequent
employment records for her. Caton Thompson’s memoirs [15] (p. 302) record some
additional information about Gardner: when she resided at the Bothy, Gardner lived with
Margaret Rees and a cat who was “an adorable tabby named Tibby.” In 1974, Gardner
moved from the Bothy to a house in Petersfield in Portsmouth, Hampshire, where she
remained until her death at age 89 on 30 December 1981 [17,18].

We present an overview of Gardner’s education and employment, and some highlights
of her fieldwork (Table 1), drawn from multiple sources including Caton Thompson [15,34],
Harvey and Ogilvie [30] and Turner [14].

Table 1. Elinor Wight Gardner’s education and career overview.

Education

Edgbaston High School, Birmingham
1912-1916 Newnham College, Cambridge
1915 Natural Science Tripos, Part 1, Class 2
1916-1917 Bathurst Student
1926 M.A. Cambridge
1942-1944 Waterperry Horticultural School, Trainee

Professional positions

1917? 1918-1919

Stellenbosch University, South Africa, Acting Professor (Head of Department)

1926-1941 Cambridge Associate
Lady Margaret Hall, Oxford, Research Fellow in Geology (after WWI)

1926-1930 Bedford College, London, Lecturer in Geology

1929-1939 Royal Geographical Society, Elected to Fellowship

1930-1939 The Geological Society of London, Elected to Fellowship

1930-1936 Lady Margaret Hall, Oxford, Research Fellow

1937-1938 British Federation of University Women, Senior International Research Fellow
1938-1941 Royal Botanical Gardens, Edinburgh, Temporary Assistant Curator
1941-1945 Lady Margaret Hall, Oxford, Director of Vegetable Production

1945-1952 EZ(;?E?;rEducational Institute, Offley Gardens, Hitchin, Garden Steward and
Fieldwork

1917? 1918-1919 South Africa
;{g;;:%ggg’ Egypt: Fayum Desert

1930-1933 Egypt: Kharga Oasis and Nile Valley

1935 Anatolia: Kusura

1935 Palestine: Coastal/Inland Reconnaissance

1935-1936 Palestine: Bethlehem

1938 Palestine: Wadi Ghazzeh

1937-1938 Yemen: Hadhramaut Expedition
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3. Fayum: Fieldwork in Egypt Commences
Geographer Karl Butzer stated [44] (p. 2):

“A watershed was crossed in the 1920s, when geologist Elinor W. Gardner began to
work with archeologist Gertrude Caton Thompson in the Fayum Depression of Egypt
... .By building site clusters into a multidimensional landscape, Caton Thompson and
Gardner . .. had broken new ground, setting a strategic research direction that anticipated
geoarcheology. Equally so, their model of collaborative research showed what could be
done and how.”

Gardner began working with archeologist Caton Thompson in the Fayum in Egypt in the
year 1925. Gardner had been recommended by Dr. Gertude Elles and Dr. John Edward
Marr at Cambridge after Caton Thompson struggled to find a colleague who could, or
would, work with her, given that she was a single woman. Their fortuitous association
began a working relationship between the two women that would define most of their
future field and academic work together. Theirs were the first interdisciplinary regional
studies undertaken to investigate settlement patterns in Egypt [45] (p. 186), and they
delivered highly-regarded African prehistoric research. In addition to initiating the practice
of geoarcheology, they also incorporated elements of what would be later be defined as
landscape archeology.

During their fieldwork in the Fayum, Gardner leveraged her geological training and
she surveyed to create a contour map at 10ft (~3.05 m) intervals of the approximately
259 km? concession (Figures 4 and 5). In addition to topographic features, her map also
recorded the position and extent of the discovered archeological sites (including surface
scatters). Survey and mapping occupied most of Gardner’s time during her first season
in the Fayum in 1925-26. While the interpretation of the features she recorded may
have changed over the years, the general accuracy of Gardner’s maps are superb, and
contemporary workers still refer to them, particularly as the Fayum has become increasingly
disturbed and developed (see, for example: [46,47]).

Figure 4. Fayum. Elinor Wight Gardner conducting a survey of the concession area between Kom Ashim and Qasr-es-Sagha

to generate a contoured map. Associated note by Caton Thompson reads “High mid. day winds and dust were often a

trouble.” Image courtesy of UCL Special Collections.
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Figure 5. Example of one of the contour maps created by Elinor Wight Gardner of the Fayum Depression. After Caton
Thompson and Gardner [26] (p. CXI). Image used with permission of the Royal Anthropological Institute. (RAI).

In the Fayum, Gardner worked on reconstructing the Pleistocene landscape from
survey of the plateau escarpment forming the depression margins and detailed studies of
the sediments and paleontological remains. The papers she published (e.g., [48-52]) were
definitive for the time, eloquently describing the geological origins of the landscape, and
the evolution of the landforms and its lakes. Gardner also used recovered mollusks for
making paleoecological and environmental inferences; her work [37] is so well known by
malacologists that the modern worker Turner [14] regards her as a paleontologist.

Gardner’s reconstruction of the middle Holocene lake levels were an integral part
of Caton Thompson's cultural interpretation of the Fayum. Gardner identified two lakes
she labeled as the Pleistocene and Neolithic based on a comparative study of gravels,
lacustrine fauna and correlation with Nile gravels [48,50]. The connection between human
behavior during the Pleistocene and early Holocene with changes in the levels of Lake
Qarun contributed to later syntheses of the prehistory of this period. Childe was likely
influenced by the connection between socio-economic change and climatic shifts in his
Neolithic Revolution model. Given the paucity of examples of Neolithic occupation in
Egypt at this time, the work of Caton Thompson and Gardner serves as an important
example of the relationship between cultural change and climate. For example, in New
Light on the Most Ancient East [53] (p. 41), Childe particularly mentions the shrinking of the
lake and culture degeneration (Fayum A—Fayum B).

Details of the interpretations made from Gardner and Caton Thompson’s work were
later challenged by Fred Wendorf and Romuald Schild [54]. Despite this, however, Gard-
ner’s work remains recognized as unparalleled and as an important first step for under-
standing of the early and middle Holocene occupation of the Fayum north shore [46].

Correspondence between Caton Thompson [15] and Wendorf articulates a typical
discourse surrounding established ideas as further work and methods provide new in-
sights and interpretations. Letters communicated Wendorf’s wish to dedicate the 1976
publication Prehistory of the Nile Valley [54] to Caton Thompson, a request to which she
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eventually agreed, at Gardner’s urging [15] (p. 340). Caton Thompson [15] (p. 339) eventu-
ally accepted most of Wendorf’s interpretations of the lake levels, but one main point of
unspoken contention may have been their criticism of the results of Gardner’s interpreta-
tions, which had been exacerbated by the issues with concessions in the Fayum. On this,
Caton Thompson [15] (p. 339) states:

“It must in fairness be remembered that Gardner spent most of her first season with me
mapping sites then unrecorded, and contouring at 3.05 m. about 100 square miles of the
former lake shore. During her second season we were deprived by Professor Breasted’s
ill-advised move to take over our former concession, thus bringing to an end our plans to
excavate in greater detail the geographically more sensitive areas.”

In addition to her work on the lake levels, Gardner was also responsible for some of the
most important discoveries in the Fayum: early evidence of domesticated wheat and barley
discovered during the 1925-1926 season in the Upper K Pits, and later found in the Lower K
Pits [27] (p. 41, 52). Further work on this area and the lake level reconstructions of the north
shore were interrupted by Breasted and Sandford, who usurped the north shore concession
from Caton Thompson, forcing the women to move to adjacent areas. It was during her
participation in this later 1927-1928 season that Gardner took leave without pay for a year;
she excavated the irrigation channels that were highlighted by weeds growing in linear
patterns following unusually high rainfall in the area. This excavation was complemented
by some Roman houses attributed to the time of Ptolemy II by Gardner’s brother, Guy,
therefore, attributing the irrigation channels to that period. The excavation of the irrigation
channels was done completely by Gardner and her workmen, with Caton Thompson
providing a historical overview in the publication [15] (p. 105).

4. The Western Desert of Egypt: Kharga Oasis and the Nile Valley
4.1. Kharga Oasis

During the 1930s, Gardner joined Caton Thompson to document the prehistory of
Kharga Oasis in Egypt. As she did in the Fayum, Gardner played a key role as they worked
to map and study the stratigraphic associations of multi-period archives at spring sites,
structures and other contexts with “finds” of fresh lithic fragments, pottery shards and other
cultural artifacts. After a brief visit to Kharga in 1928, Caton Thompson had recognized
the importance of prehistoric occupation of the area and she obtained the concession
for the entire Oasis, a very large area within the northeastern African Sahara. Caton
Thompson raised funds and organized the Royal Anthropological Institute’s Prehistoric
Research Expedition, commencing fieldwork survey and excavations in Kharga with
Gardner in 1930.

In the 1930s, the Western Desert Railway connected Kharga oasis to the Nile Valley.
But Caton Thompson and Gardner accessed their study area by camel, following trails and
dirt tracks across the rugged limestone plateau. Perhaps they made this choice to develop
a better understanding of the landscape to recognize cultural features, and to facilitate
their mobility for surveying in the oasis region. Their expedition in Kharga concentrated
on documenting Pleistocene and Holocene prehistory, as well as some locations with
material from the historic period, especially those relating to hydrology. Over the course of
three field seasons, Caton Thompson and Gardner used camels for longer trips, and for
provisioning field camps (e.g., [55]) with food and water from Kharga town and wells. This
support required a camel herding crew, as well as a cook and local people who assisted in
the survey and excavation.

The many publications, and three of Gardner’s field notebooks, suggest that Caton
Thompson was the initiator, organizer and fundraiser, while Gardner actually conducted
most of the Kharga fieldwork (e.g., [36,39,56,57]). Despite this labor division, Gardner’s
real contribution is often under-represented. She was the one who did the majority of the
fieldwork. Gardner was also the sole participant in the 1932-33 field season, sending the
lithic finds back to Caton Thompson in England [58]. This seems to have been their normal
pattern; Gardner noted in a letter home from the later Wakefield expedition to Arabia,
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during a period where she had to take charge of logistical matters, that “It seems a strange
reversal of functions to be with C.T. & doing all the arranging etc!” [59].

Caton Thompson’s notes in the report on the 1930-31 season [60] (p. 77): “Miss E.
W. Gardner, EG.S., now Research Fellow at Lady Margaret Hall, was again my valued
colleague, and her geological work, ... promises a peculiarly rich harvest in Pliocene
and Pleistocene geology.” However, in her report on the second season of work, Caton
Thompson refers to ‘we’ throughout, but the only actual reference to Gardner is as a
photographer on one figure ([56]: Plate F). The 1952 monograph Kharga Oasis in Prehistory is
solo-authored by Caton Thompson [57], although Gardner [61,62] wrote important parts on
geology and site settings. Caton Thompson'’s [60] extensive annotations of Gardner’s notes
about her 1931-1932 lowland surveys demonstrate how much she used Gardner’s work.

After their co-authorship of The Desert Fayum and their collaborative publishing about
the Kharga field seasons throughout the 1930s, the subsequent lack of representation of
Gardner as a co-author with Caton Thompson is notable. Specific reasons remain unclear.
We can only speculate about why Gardner was not named as a co-author with Caton
Thompson in the 1952 book Kharga Oasis in Prehistory. The Kharga manuscript was mostly
written between 1932 and 1934 [57] (p. vi), but publication of the book was much delayed
due to various problems (pp. xiii-xiv). During World War II, the manuscript was kept
in the Royal Ontario Museum, Toronto. By 1945, Gardner was employed at the Froebel
Educational Institute, Offley Gardens and she had basically ended her academic career. It
could be that Gardner might not have wanted much to do with the final preparation of the
volume, but details are lacking from their own correspondence or other primary documen-
tation. Caton Thompson’s autobiography [15] never mentions friction or a schism between
the two women at any time, and friendly correspondence between them throughout their
lives survives in the Gardner archives at the Royal Geographical Society (with IBG).

There is no doubt that Gardner was critical to the entire operation of all fieldwork in
Kharga-both logistically and scientifically. In 1932-33, Gardner [58] dealt with organization
and day-to-day details, and she also surveyed and mapped much of the oasis on foot,
aided by camels, two assistants and an Egyptian crew. Gardner traversed difficult, high
relief terrain with her heavy equipment to collect measurements along transects from the
high northwestern jebels (mountains or hills in Arabic) toward lowlands, and then toward
the eastern plateau forming the edge of the Kharga Oasis. Her mapping and survey was
plodding, dusty and exhausting; the effort required fitness, careful footing and commitment
to ascend steep slopes strewn with large boulders of dark weathered limestone that got hot
in the sun (Figure 6).

Gardner’s remit to map the imposing and remote terrain around Kharga Oasis bene-
fited greatly in February 1931 when the renowned aviator Lady Mary Bailey visited with
her DH 80a Puss Moth airplane. Caton Thompson and Gardner had initially created a
landing strip in a flat area. Although the ground was not rocky, it was sandy, so they
watered the sand to compact it, and then they walked camels around the area for two
days to mark the location [15] (p.149). But this area proved too dusty and soft for safe
landings, so they set off by camel for an hour to consult with the local Governor, who
permitted them to use the ground used by the Flying Corps during the 1914 War [15]
(p-150). Over a fortnight of attempts, and after four days lost to bad weather, Lady Bailey
was able to fly around Kharga Oasis and Dakhla at low elevation on 24-27 February 1931.
Gardner joined the pilot and flew over the study area, taking photographs. Gardner’s field
notebook recounts the visibility and details of the flight path as well as the camera settings
(f stops and apertures), altitudes, viewshed aspects and locations depicted for the aerial
photographs she took [35] (pp. 1-11). Many of these photographs are among the first aerial
photographs published from Egypt, and are included in the plates of the book Kharga Oasis
in Prehistory and other publications.
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Figure 6. Steep terrain with Quaternary sediments mapped by Gardner 1931-1932, looking southeast from camel trail up

toward the escarpment face (Photographed by MRK in 2011). The dark rocks are angular and sharp, and get hot in the

desert sun, creating a very challenging surface to walk on, even for camels.

Gardner was the first to make scientific investigations of Pleistocene and Holocene
contexts along the Plateau and the eastern escarpment known as the Sinn el Kiddab
northeast of Kharga. Despite very challenging terrain, she mapped artefact locations,
paleospring tufas and surficial deposits of the Bulaq Pass (Figure 7). Gardner traversed
the region from Gebel Yebsa ~100 km south to Matana, regretting she could progress no
further because of logistical problems and lack of time. At Refuf and Mata'na, Gardner
found and excavated the two in situ localities representing a Younger Middle Stone Age
("Upper Levalloisian’) cultural unit (Figures 8 and 9).

Even while working on her own to document the geomorphology, Gardner and
her crew found and identified archeological localities throughout Kharga Oasis. During
the years 1930-1932, Gardner reported the sites for Caton Thompson’s attention, and if
Caton Thompson judged the finds as archeologically important, the women combined
their excavation efforts and Caton Thompson analyzed the finds. During the years 1932-
1933, when Gardner was out doing fieldwork and Caton Thompson was not present in
Egypt, archeological analyses were limited to what Gardner chose to collect and ship to
London; Gardner’s own recorded field observations were critical primary data for Caton
Thompson. Gardner’s notes meticulously recorded who found what, and she documented
scattered surface evidence and isolated finds, as well as concentrations and the few buried
finds—these are some details that even modern surveys do not often record.
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A
Figure 8. Upper Wadi el Refuf, Sinn el Kiddab escarpment, Kharga Oasis, Gardner’s key locality for the paleospring tufa

chronology. (A): Gardner’s cairn at crest of Gebel Refuf, north rim of wadi, looking west. (B): Composite of upper wadi
from north rim below cairn, looking south and southwest. Dark masses are tufa outcrops. Photographed by MRK in 2006.

Figure 9. North Mata’na area, high on the escarpment, Gardner’s locality ‘G’ with Younger Middle Stone Age ‘Upper
Levalloisian’ lithics in situ. (A) Composite view, looking west. Main excavation in tufas (white arrow); series of small test
pits on slope, not reported in notes or publications; figures on skyline investigating Esna shales that have large chert nodules
outcropping (black arrow). (B) Main excavation with bedded silts between two tufa deposits dating to Marine Isotope Stage
(MIS) 5. (C) Gardner’s ‘waster pile” found at one of her test pits. Photos taken by author MRK in 2006.
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As they aimed to establish the first chronology for the Pleistocene prehistoric records
preserved in the Kharga area, Gardner and Caton Thompson worked within constraints
and the paradigms of their time. Comparative sequences were few, and it was assumed
that lithic traditions “progressed’ through time in technology and morphology. One cultural
unit defined at Bulaq has proven controversial: the ‘Pre-Sebilian” or Khargan Industry [64].
The Khargan Unit used Levallois methodology for most cores and flakes; therefore, it
was considered to be ‘Middle Paleolithic’. Lacking stratified evidence, Caton Thompson
considered that it probably preceded or overlapped with her ‘Upper Paleolithic” Aterian
Unit [36] (pp. 404—405). The enigmatic ‘Site ]” with built stone features and “Levalloiso-
Khargan’ lithics was discovered in 1931-32, high on the escarpment face, possibly because
it lay on the northern end of Gardner’s section line at Bulaq (Figure 10). On 30 January
1933, Gardner [58] made test excavations and a map, found the lithics both inside and
outside the features—on the surface and in situ—and considered that the lithics could
not be associated with the features, although Holocene evidence was lacking. Given the
archeological knowledge of the Old World in 1933, an association of ‘Middle Paleolithic’
with stone features would have seemed highly improbable. ‘Site ] was relocated in 2011
and investigation found that Caton Thompson had misread Gardner’s field map, and
located an additional feature with Khargan lithics [65].

Figure 10. Bulaq campsites 1931-32. Left: Gardner and Caton Thompson campsite at the eastern edge of lowlands below
foot terraces at Bulaq. Right: Gardner’s tent circle. Person for scale located at rock sample discard pile. Photographed by
MRK in 1998.

After many years, Gardner established a relative chronological sequence for spring-
laid tufa deposits on the escarpment in context with the associated artefacts and their Pleis-
tocene archeological seriation, and she related the paleospring activity and environmental
changes to water table changes and other depositional and erosional episodes [36,57]. In
the lowlands, Gardner identified a sequence of foot terraces providing relative dating of
fluvial activity. She systematically collected and later analyzed the fauna (mollusks) and
vegetal (plant) impressions in sediments and paleospring tufas, comparing the mollusks
from Fayum and other areas such as North Abydos (discussed below) and publishing
an important comparative ecology study [39]. Gardner recognized, mapped and studied
the formation processes in fossil artesian spring vents [36]. She also identified historic
deposits now labeled ‘irrigation sediments’, and reconstructed the hydrology of historic
wells and irrigation canals (also called ganats, which is the Arabic term) in related papers
that Gardner published [38].

Gardner developed her geological observations in context of Caton Thompson'’s typo-
logical seriation; the artefactual associations and landscape stratigraphy helped correlate
the relative timing of cultural activity and local hydroclimate change with Pleistocene
glaciations [12,66]. Recent re-examination of their key localities and new analytical determi-
nations using uranium series dating corroborates their ideas as mostly correct ([67,68] and
references therein). The project in the Kharga Oasis had originally aimed to extend themes
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of work begun in the Fayum by further developing the relative prehistoric chronology of
North Africa [63] (p. 370). In this regard, the Kharga research was successful; it provided
a robust framework for later Quaternary research in both the Nile Valley and the desert,
even after more detailed studies commenced in the 1960s (e.g., [54,69-78]).

4.2. Abydos-Plateau and Nile Valley

At the end of her 1931-1932 Kharga fieldwork, Gardner commenced a specific geo-
logical expedition near Gara to the north of Abydos [79]. She had raised her own funds
from the Geological Society for a trip to specifically document paleospring limestone tufa
deposits that preserved leaves and mollusk shells for comparison to those she had collected
in Kharga and Fayum. Gardner was certainly motivated to pursue this work in response to
Major H.J.L. Beadnell’s [80] comments on Gardner’s articles [36,81], in which he called for
more robust comparison between fossil leaves and shells from Kharga and the Nile Valley.
Caton Thompson [81] had defended Gardner from Beadnell’s critiques while Gardner was
working at Kharga during the time of publication and could not reply herself; however,
Caton Thompson admitted that prior collection of leaves and shells from the Nile Valley
had been on short visits. Gardner’s trip to Abydos in 1932 was a concerted effort to collect
more specimens to confirm associations she had made in her previous publications.

When back in London, Gardner researched at the Geological Society of London to
identify the mollusk shells she meticulously recovered from sites across Egypt. She also
studied comparative materials at Kew Gardens to confirm the identifications of the plant
macrofossils and leaf impressions she had discovered in the sediments and spring mounds
from Fayum, Kharga and in the Nile Valley. In 1935, Gardner published the results of her
careful study and the implications for paleoecology in the desert in the Quarterly Journal of
the Geological Society [39].

One notable incident during Gardner’s fieldwork provides insight to her character. As
recounted by Caton Thompson [15] (pp. 157-8): Gardner travelled away from basecamp,
accompanied by a qufti (Arabic term for a skilled worker with field excavation and survey
experience, usage originating with Flinders Petrie [82] (p. 2)), one camel driver and two
camels—a male and a female. The female camel was in heat and the male tried to unseat
Gardner by rolling over, from which she managed to fall clear, just in time. The male camel
then attacked the camel driver and damaged his shoulder, and the qufti had to escort the
camel driver with the female camel back to Abydos for medical aid. Caton Thompson
recounts how “Elinor, practical as ever ... ” continued her work and slept in her sleeping
bag under a rock that night until the qufti returned with another camel-—whereupon they
continued to work another day before returning to base camp.

5. Beyond Egypt: Anatolia and Palestine—The Levant and Judean Desert
5.1. Kusura

Another long-standing relationship of Gardner was with Winifred Lamb, who had
read Classics at Cambridge and was also at Newnham College [83]. Lamb had previously
worked with the British School at Athens and was one of the founding members of the
British Institute of Archeology at Ankara. In 1935, Gardner helped conduct a sondage at
Kusura to help determine the potential of the site. That initial success led to two main
seasons of excavation on site in 1936 and 1937, establishing it as an important early Bronze
Age Site, and further enhancing Lamb’s recognition as one of the leading authorities on the
prehistory of Anatolia (modern-day Turkey).

5.2. Bethlehem

Gardner took part in excavations sponsored by the Wellcome Archeological Research
Expedition to the Near East between 1935 and 1937. Gardner worked with the vertebrate
paleontologist Dorothea Bate [42,84] to study elephant-bearing bone beds that were discov-
ered while digging a well in Bethlehem [85]. On 5 March 1935, Gardner first arrived on the
site and immediately began to work, digging to enlarge the excavation pit in advance of



Geosciences 2021, 11, 267

17 of 24

Bate’s arrival. When Bate joined the dig, the pit was significantly enlarged to 18-23 feet
deep [42]. "EWG,” as Bate came to call Gardner in her field notes, was keen to extend
excavations. Gardner recorded the extent of the bone bed at a depth on photographically
enlarged maps that she had especially made to emphasize the contours. Bate’s notes also
mention that Gardner documented the nature of the sedimentary matrix observed in the
context of the recovered finds, including bone distributions and flints, some of which were
initially identified as worked flakes [42].

From Bate’s notes in March 1936, we know that Gardner obtained her driver’s license
in Palestine so that she could drive Starkey’s 30 hp-8 cyl Ford. Bate mentions the occasional
travels of “Miss G” into Jerusalem, taking visitors on drives and making trips to Jericho,
the Dead Sea, Megiddo, Lachish and other archeological sites. After Caton Thompson flew
in from Egypt on 24 March 1937, Gardner arranged for an extra driver to accompany her,
Bate and Caton Thompson to Galilee and then Hula Valley to see the location of Jisr Banat
Ya’qub, what is now known as Gesher Benot Ya’aqov, where the three ladies crossed the
Jordan on a beautiful day [42] (p. 176).

In 1937, Gardner led a resulting Nature publication documenting the significance of
the fossils at Bethlehem [86]. As mentioned above, there was some contention over the
leadership of this excavation when Starkey took it over from Bate, but the authorship of the
1937 Nature article clearly shows who did the majority of the geological and paleontological
research onsite. Faunal material recovered from the Bethlehem site yielded species of
elephant and rhinoceros, including newly discovered species; the elephantine material
represents the earliest known examples outside of Africa, as confirmed by later work
(e.g., [87-89]).

Although Caton Thompson had not participated in the Bethlehem excavations, she
studied the flints that Gardner and Bate had recovered in association with faunal material
when she visited the site in 1937. A central question was whether these stones were natural
or worked, flaked tools. Caton Thompson defined them as natural, and her assessment was
noted in the Nature article [86]. This is important for understanding Gardner at this later
career stage; despite Gardner’s knowledge of archeology and experience working with
lithic-bearing deposits, she asked Caton Thompson for her expert archeological opinion.
Although this may have been out of respect, Caton Thompson offered an authoritative
corroboration that supported Gardner’s own interpretations. Despite a later suggestion that
the Bethlehem faunal material had been modified by humans [90], past investigation [91]
and recent analysis has found no evidence of bone modification by tools [88].

5.3. Judean Desert

In the mid-late 1930s, Gardner interacted with archeologists working in the Levant,
Jordan Valley and greater region. “D. A. E. Garrod and E. W. Gardner were the first to
observe and report the presence of handaxes...” and fossil fauna at a location in the Hula
Valley at what became the amazing Acheulian site of Gesher Benot Ya’aqov ([92] as cited
in [93]). Based on her extensive experience working in Egypt, Gardner would have easily
recognized an Acheulian handaxe, and she was probably the one who explored the area,
looking for associated archeozoological remains. The initial finds by Garrod and Gardner
drew them a permit to excavate there in 1933 [42] (p. 262), and Garrod did more work in
1935 [94]. The abundant rich remains discovered at this critical site have yielded further
insights about some of prehistoric archeology’s most central issues, including the hominin
control of fire [95].

5.4. Wadi Ghazzad

In 1938, Gardner undertook one season of work as part of the wider project by Flinders
Petrie in the vicinity of Bronze Age-Iron Age Tell Fara in the southern Levant [96]. Starkey
arranged the fieldwork, which consisted of a few days traversing the Wadi Ghazzad from
Tell Fara to Um Gerar. Prior fieldwork by Petrie had found Aspatharia and Mutela, two
genera of mollusks that were not known to occur outside of Africa. Gardner’s objective
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was to document the mollusk species present in the area to understand whether those
found in the previous excavation season were endemic, or traded to the area. Although
she did not succeed in this specific goal, Gardner managed to identify some of the modern
mollusk species present and to map the region; she synthesized her findings and described
the topography and dry valley “wadi” deposits in a later volume chapter [96].

6. Arabian Peninsula

In the end of 1937, Caton Thompson and Gardner joined the famous travel writer
Freya Stark in the “Wakefield Expedition” to the Arabian Peninsula, where they initiated
the first systematic investigations of archeology in the Hadhramaut, Yemen [33,97-99].
Their work was partly funded by the Royal Geographical Society in London [32]. “The
Wadi Hadhramaut, the second longest valley in Arabia and great trunk artery of the
southwest, has many peculiar features which will keep physiographers happy for years to
come,” said Caton Thompson in her 9 November 1938 lecture to the Royal Central Asian
Society [97] (p. 85). The area was so unknown to Europeans at the time that prior to the
expedition, only two white women had been seen in the area before, one of whom was
Stark, who wrote about her adventures in the 1940 book A Winter in Arabia [100].

The three members of the Wakefield Expedition were plagued by illness throughout
the trip at various times, which slowed the work [33] (p. xi) and exacerbated a gradually
increasing tension among the expedition members [101]. Personal and professional conflict
emerged, with contentions around their methodological approaches. Stark presents this
vividly in A Winter in Arabia as the ‘Archeologist’ character (a not-too-thinly disguised
Caton Thompson) looking only at the ground and the archeological remains, while Stark
preferred to talk to local people and consider their experience and expertise. While the
reality was surely more nuanced, interpersonal conflicts escalated into something of a
tug-of-war over Gardner’s allegiances (see [102] (pp. 201-227)) with Gardner complaining
in a letter home that they ‘both wail to me!’. Feuding between the two warring sides
continued for many decades following the expedition, both in correspondence and in
publications (see [15,31,100-103]).

Despite operational troubles, the Wakefield Expedition was largely a success. The
first part of The Tombs and Moon Temple of Hureidha (Hadhramaut) is written by Caton
Thompson [33] (p. 9), but the examination and mapping was Gardner’s work. In addition
to doing her usual photography, surveying and cartography, Gardner investigated the
fluvially-incised geology and she recognized defunct irrigation systems in the area of Wadji
‘Amd and Wadi ‘Adim, and the Wadi Hadhramaut. Gardner spent five days investigating
the geology and related archeological material, and she interpreted that Wadi Hadramaut
had formed in three major phases: erosional, depositional and erosional. Gardner’s detailed
observations greatly expanded knowledge of this area because only one other geological
study had been undertaken by O. H. Little [104], who worked at a wadi located closer to
the coast.

Gardner spent the remaining weeks at the Hadhramaut documenting the irrigation
channels of Haudera at the Wadi “Amd, along with their associated fields as well as other
pre-Islamic sites in the area. The channels included a 20-30 m wide main feeder, the start
of which may have commenced from a stone dam ~16 km away [33] (p. 14). She recorded
smaller channels, although some sections had been eroded away. Based on the mapping
of these irrigation systems and features like dams, sluices and spill-ways, Gardner and
Caton Thompson [33] (p. 12) calculated the amount of fertilized land and estimated a
regional population during antiquity. Although irrigation channels are under-published
in comparison with the excavated tombs and temples, they are archaeological sites that
provide valuable insights about human activities for sustainability in this arid location.

7. Conclusions

Elinor Wight Gardner was a scientific pioneer who integrated field-based geological
and Quaternary studies with archeology; she practiced geomorphological, paleoenviron-
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mental, botanical, zoological and excavational archeological studies throughout her career.
Gardner’s sustained commitment to collaborative interdisciplinary research helped her
science to achieve a fully integrated geoarcheological approach across a range of spatial and
temporal scales. She discovered and worked on multiple sites and on large-scale landscape
surveys to identify multiple archeological localities. Gardner combined archeological and
geological datasets to understand the environments of the past, and she provided some of
the first and most important insights about human responses to Quaternary hydroclimate
and landscape change in North Africa, Arabia and across the eastern Mediterranean. Addi-
tionally, she incorporated her expertise in paleontology and botany within these studies.

Gardner’s robust geological training enabled her to develop and apply survey skills in
her fieldwork, which enabled her to intuitively approach and document new landscapes at
meaningful scales for both regional and archeological studies. She understood the semi-arid
to hyperarid environments and rocky landscapes of her study areas. Gardner had a firm
grasp of “site formation”—the processes by which archeological materials and matrices
form and become preserved and/or disturbed, eroded, removed. Gardner described how
landscapes formed over time, prior to human activity, and after, from prehistoric to historic
times. Gardner was among the first geoscientists to recognize the value of studying fossil
artesian spring vents as “draws” for humans and animal activities. Gardner participated in
the survey and excavation of the paleosprings, and she recorded their stratigraphic details
and reconstructed the processes that occurred in spring vents. Furthermore, she considered
the site formation and how the spring processes themselves might affect the preservation
of associated archeological artifacts [12].

Gardner was a successful field scientist who worked with many women archeologists
during a timeframe when women were not commonly included in academic research and
professional career pursuits. At the time of Gardner’s education at Cambridge, women
could study but not earn degrees; professional opportunities to develop skills of terrain
measurement and observation were reserved mostly for those pursuing careers in the
military, as prospectors for fossils, ores and petroleum, or those apprenticing in fields
like mining geology, civil engineering and surveying. Field mapping in itself was rather
challenging in the 1920-1930s; few women could manage the effort required to traverse
and move heavy survey equipment across difficult terrain, and making measurements
using a plane table or theodolite was tedious and slow. Because the remote areas where
Gardner worked either lacked maps or had existing base maps that were unsuitable or
were inaccurate in detail, Gardner endeavored to make her own contour maps. She used
her own plane table, theodolite, survey rods and compass for triangulation and elevation
calculations. Few people today can deploy these basic field survey methodologies to create
new base maps, with even most modern land surveyors and civil engineers relying upon
Global Positioning Systems (GPS) and satellite data.

The collaborators Gardner and Caton Thompson worked in difficult places to doc-
ument prehistoric environments and the evidence left by people that lived in them. The
corpus of Gardner’s and Caton Thompson's interdisciplinary desert research was predi-
cated upon the concept of ‘habitability’, with water availability as the limiting ecological
factor in the desert regions where they worked. Gardner’s efforts studying landscape
elements, fossil flora, animal remains (mollusks) and artifacts associated with oases, former
waterways (lakes, rivers) and carbonate springs brought new breadth and transformational
insights. Gardner practiced what we now call “geoarcheology”—and she did so almost 50
years before geoarcheology was recognized by name and described as a worthy special-
ization. The individual and collaborative publications of the geologist Gardner and the
archeologist Caton Thompson are wholly original and demonstrate genuine innovation in
what is now known as cultural ecology, landscape archeology and geoarcheology.

It is worth noting that, during much of the early 21st century (especially between
1900-1950s), the specializations of geomorphology and Quaternary sciences were in their
nascence. In her day, the topics that Gardner worked on were not considered valuable
topics by many “real [male] geologists” with their traditions that focused on deep time,
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paleontology, hard rocks and mountains. As radiocarbon dating methods became es-
tablished, and Ice Age research and “glacial stages” have become recognized as global
events that can be correlated, the study of the Quaternary has also become much more
appreciated by geologists [105-107]. Yet, in the 1930s, Gardner reconstructed the general
scheme of the Late Quanternary, including the Plio-Pleistocene paleoclimatology in the
Kharga Oasis by comparison with the original African ‘four-stage’ pluvial model [73,74].
Modern geochronological methods are providing absolute ages and refining Gardner’s
original relative dates inferred from strata and artefact seriation. But her ideas are generally
correct [66—68].

One common refrain amongst scholars discussing the work of archeologists Gertrude
Caton Thompson, Dorothea Bate, Dorothy Garrod and Winifred Lamb is that Elinor Wight
Gardner was an important part of their work, “but we know little about her.” This paper
represents the first effort to compile details about Gardner’s life and work. We wish to
establish and recognize Gardner’s position as a female pioneer in the geosciences at a time
when women were denied university degrees and were rarely considered for permanent
positions in the academy. The comparatively precarious position and financial pressures
Gardner faced throughout her research career in the 1920s and 1930s, and until her eventual
departure from academia, will resonate with many contemporary scholars. What Gardner
was able to accomplish was impressive and she innovated, practiced and published great
scientific works of geoarcheology commencing in the 1920s, well before geoarcheology
was defined as its own specialization. Gardner’s collaborative service has made significant
contributions to geosciences, Quaternary studies and archeology, and her legacy as a
woman scientist and transformative scholar must not be ignored. Without the hard work
and transformative insights of Elinor Wight Gardner, the celebrated publications of those
she worked with would not have received their lasting recognition.
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