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ABSTRACT
“SEMINAL WOMEN": WOMEN IN SCIENCE IN
THE CANADIAN FEDERAL DEPARTMEN OF AGRICULTURE,
1884 TO 1921

Amber Lloydlangston, Supervisor:
University of Ottawa 2002 Professor Ruby Heap

As historian Marianne Ainley maintains in the introduction to Despite the Odds:
Essays on Canadian Women in Science. the way in which science is practised and
institutionalized has an impact upon the careers of men and women. The purpose of this
thesis then is to determine the type of science. and the ways of practising it. employed
within the Canadian federal Department of Agriculture. What conscious and subconscious
factors influenced the scientific and methodological choices of the leaders of the
Department? How did this. in turn. influence the opportunities of women to become
involved in science in the vears 1884 to 19217 The thesis argues that the professionalization
and bureaucratization of science in the Department of Agriculture created distinct
opportunities for such involvement. but it also confined them to specific jobs deemed
appropriate for their sex.

Because the science that was first undertaken in the Department beginning in 1884
emerged from the natural history tradition. women first contributed as unpaid “amateur”
observers, collectors. and correspondents. As science professionalized and bureaucratized in
the late nineteenth and early twentieth centuries, however, the contributions of unpaid

“amateurs”~ were no longer desired or needed. At this juncture, women were employed as



paid assistants and members of the support staff. As civil servants. women entered an
organization that was undergoing a process of reform and bureaucratizing. As a result,
women were subjected to hierarchical and lateral segregation. Women’s employment in
science in the federal Department of Agriculture followed this pattern. Employed to
undertake technical work in seed analysis and scientific work in botany, chemistry, and
librarianship in the Department, women were confined to ‘women’s work’ in science. They
performed tasks which were undervalued. underpaid. and offered little or no opportunity for
advancement. and were. therefore, rejected by men. Over the almost forty year period
covered in this thesis, in both peace and war. the work of women followed this pattern.
Satisfving the demands generated by the professionalization and bureaucratization of
science as well as the reform and bureaucratization of the federal civil service. women were

a pivotal part of the scientific workforce of the Canadian federal Department of Agriculture

from 1884 to 1921.
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Chapter 1

Women in Science in the Canadian Federal Department of Agriculture,
1884 to 1921

1.1 Women in Science

Historians have recorded women's involvement in science for centuries.
Following the encyclopaedic format. early histories collected the names and
achievements of as many women scientists as possible. Subject to misogynistic criticism
in the late nineteenth and early twentieth centuries. these studies were overwhelmed by
analyses of great men scientists and their institutions.' Although never entirely
disappearing, histories of women in science enjoyed a new popularity with the birth of
Second-Wave feminism. Wishing to recapture the experiences of scientific foremothers.
historians focused on discovering as many women scientists as possible.” As tools for
feminist analyses developed. to these studies of "great women™ were added analyses that
sought to appreciate women s role in science in comparison to that of men. Did women
and men participate in science in similar ways? Did women and men enjoy equal access

to the institutions of science? Because differences were abundantly apparent, these

' Londa Schiebinger. Has Feminism Changed Science? Cambridge: Harvard University
Press, 1999, 23.
> Schiebinger, “The History and Philosophy of Women in Science: A Review Essay,”
Signs, 12, 2(1987), 314.
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analvses also endeavoured to investigate the structures of scientific work and its
institutional base to determine what factors shaped the place and roles of women in
science.

Along with their colleagues in other countries, Canadian historians have explored
the position of women employed in science. They also noted that Canadian women began
to enter the institutions of science as it professionalized and bureaucratized, acquiring the
education necessary to find employment in universities® and government.* Interested in
the experiences of women in science emploved in the Canadian federal Department of
Agriculture in particular. historians Ralph Estey and Edwinna von Baeyer have examined
the life and career of mycologist Margaret Newton and horticulturist Isabella Preston.
respectively. They began to unravel the key factors that shaped women’s employment in
science in the federal government, such as the rules and regulations of the federal civil
service. the bureaucracy. and women's relationships with their male colleagues and

superiors. Thus. Von Baeyer describes the lengthy hiring process that Preston endured at

* Historian Alison Prentice has studied women at the University of Toromto, in general,
and in the Physics Department. in particular. See, Prentice, “Bluestockings, Feminists or
Women Workers? A Preliminary Look at Women's Early Employment at the University
of Toronto.” Journal of the Canadian Historical Association. 2(1991), 231-62: “The
Early History of Women in University Physics: A Toronto Case Study.” Physics in
Canada, 52. 2(March/April 1996), 94-6; “Three Women in Physics,” in Challenging
Professions: Historical and Contemporary Perspectives on Women's Professional Work,
Elizabeth Smyth, et al, eds., Toronto: University of Toronto Press, 1999, 119-40.

* Marianne Ainley has recaptured the names and experiences of women scientists in
government, particularly in the National Research Council and the Geological Survey.
See, Ainley and Catherine Millar, “A Select Few: Women and the National Research
Council of Canada, 1916-1991.” in Building Canadian Science: The Role of the National
Research Council, Richard A_ Jarrell and Yves Gingras, eds., special issue of Scientia
canadensis, 15. 2(1991), 105-16: Ainley and Tina Crossfield, “Canadian Women’s
contributions to Chemistry, 1900-1970,” Canadian Chemical News, (April 1994), 16-8;
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the hands of a department “not exceptional in its hiring policies toward women.” which
only hired her because they could not get a similarly qualified man for the same money.”
For his part, Estey discusses the insecurities that Newton felt as a woman scientist and the
strategy of overperformance that she emploved to overcome them ®

Recognizing that women faced particular difficulties in the Department of
Agriculture because they were women, both authors introduce issues of particular interest
to this thesis. These include discriminatory hiring practices. low salaries. prejudice, and
women’s responses to all of them. However. while Von Baever and Estey each focuses
upon one woman and her unique experiences within the federal Department of
Agriculture. this thesis adopts a different perspective. Starting with the Department of
Agriculture itself rather than a particular woman scientist. it will explore how women
came to be involved in the scientific activities of the Department. It will determine how
science was practised in the Department of Agriculture and the different forces that
reshaped it during the vears 1884 to 1921. It will investigate how these same forces
fashioned spaces for women in science. As well, it will consider the impact of the broader

context of this emplovment. that is the federal civil service and its rules and regulations.

“Women’s Work in Geology: A Historical Perspective on Gender Division in Canadian
§cience,” Geoscience Canada, 21, 3(September 1994), 140-2.

* Von Baeyer. “Isabella Preston, 1881-1964: An explorer of the Horticultural Frontier,”
in Despite the Odds: Essays on Women in Science in Canada, Marianne G. Ainley, ed.,
Montreal: Véhicule Press, 1990, 220. See also, “The Horticultural Odyssey of Isabella
Preston,” Canadian Horticultural History. Histoire de I"horticulture au Canada, 1,
3(1987), 125-75.

® Estey. “Margaret Newton: Distinguished Canadian Scientist,” in Despite the Odds, 244-

t
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upon women’s experiences in the Department.” In this way the thesis will uncover the
main patterns of women’s involvement in science in the federal Department of
Agriculture in the formative years of science in the Department, 1884 t01921.

Along with historians such as Marianne Ainley and Margaret Rossiter. we define
"science’ broadly: the thesis not only includes women involved in botany. entomology.
and chemistry, but some also engaged in librarianship. Moreover, it investigates women
who were undeniably scientists as well as those who served as technical and support
staff.® Using a feminist analytical framework. we will argue that gender and the power
relations berween men and women were the key factors in shaping women's experiences
in science in the Department of Agriculture. Socially constructed ideas of femininity and
masculinity that dictated the nature of these power relations permeated the Department to
create and perpetuate “women’s work” in science. that is. work that was considered
appropriate for women. Despite the modernization of Canada at the end of the nineteenth
and the beginning of the twentieth centuries and the impact of the first wave women’s
movement. we will see that women's relative position in science in the Department of
Agriculture was not fundamentally altered between 1884 and 1921. This thesis will
attempt to explain whyv.

The federal Department of Agriculture was selected as the institutional focus of

this thesis because it was unique among the institutions that offered opportunities for

7 As Ainley has observed, the “way in which science is practiced and institutionalized
always has important implications in all countries for the careers of men and women
scientists.” See, Ainley, “Introduction.” in Despite the Odds, 19.
8 Ainley, “Introduction,” 17; Margaret Rossiter, Women Scientists in America: Struggles
and Strategies to [940. Baltimore and London: The Johns Hopkins University Press,
1982.
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women to become involved in science in the late nineteenth and early twentieth centuries.
Women found a comparatively welcoming environment in the Department, first in an
unpaid and then in a paid capacity. This was a product of the timing of the incorporation
of science among its responsibilities and because of the fields of inquiry that it pursued.

Indeed. the Department of Agriculture gained official responsibility for scientific
agricultural improvement at a particularly fortuitous time in terms of incorporating
women into its workforce. Because farming was of primary importance to the physical,
economic, political. and social development of Canada. any threat to its stability and
advancement was viewed with considerable alarm.” Berween the mid- and late-nineteenth
century, the pressures and difficulties experienced by Canadian agriculturists stimulated a
new interest in agricultural improvement through science inside and outside the federal
government. The government manifested its concern by first appointing an Honorary
Entomologist in 1884 and then by passing the Experimenial Farms Act. 1886. As science
continued to professionalize and bureaucratize in the Department. support roles in science
were created which needed to be staffed.

In the meantime. university-educated women. many of whom had been trained in
science. entered the labour market just as the Department of Agriculture. which had
expanded its responsibilities into the domain of science, required a new source of

labour.'® Unlike other government bodies and departments, such as the Geological

? For more on this theme. see, Vernon Fowke, Canadian Agricultural Policy: The

Historical Pattern, Toromto: University of Toronto Press, 1978.

'® In her preliminary analysis of women’s employment at the University of Toronto,

Alison Prentice notes that women, having actively participated in science outside of the

university. continued their involvement as “it came increasingly under the control of

professional men in universities.” See, Prentice, “Bluestockings, Feminists or Women
5



Survey, that had acquired a science mandate earlier in the century. the Department of
Agriculture had not already developed an exclusive masculine work culture that barred
women from its scientific activities. '' Instead, it developed a gendered ethos that
circumscribed women's scientific roles while providing them with a number of different
opportunities. Equally important, the Department of Agriculture undertook work in
scientific disciplines that were relatively more hospitable to women than those pursued in
other departments.'® As we shall see. the Seed Branch and the Divisions of Botany and
Chemistry of the Experimental Farms Branch all emploved women to a greater or lesser
degree.

The period covered in this thesis is significant for many reasons. In1884 the

responsibility for scientific investigations was first introduced into the Department of

Workers?” 239. Margaret Gillett notes that the Donaldas. the first women to attend
McGill. also tended to “eschew the Classics programme of studies in favour of the
Scientific.” See, Gillett, We Walked Very Warilv: A History of Women at McGill,
Montreal: Eden Press Women's Publications. 1981. 76.

"' The Geological Survey. established in 1842 and emploving only men from that date.
was particularly unwilling to employ women. The experiences of Alice Wilson, hired in
1913 and the sole woman employed by the Survey in a scientific capacity for many years,
indicate the extent to which such a masculine work culture could and did constrict
women’s opportunities. See, Barbara Meadowcroft. “Alice Wilson. 1881-1964. Explorer
of the Earth Beneath Her Feet.” in Despite the Odds, 204-219. See also. Morris Zaslow.
Reading the Rocks: The Story of the Geological Survey of Canada. 1842-1972. Toronto:
University of Toronto Press, 1975.

12 In contrast, the Dominion Observatory, the Fisheries Research Board of the
Department of Marine and Fisheries, and the Department of the Interior, within which
was located the Geological Survey and the Mines Branch, undertook scientific
investigations in fields such as astronomy. marine biology, surveying, and geology.
These fields were less hospitable to women and, when combined with the attitudes of the
civil service toward the employment of women, served to restrict women’s opportunities
in the departments responsible for these fields. In the case of astronomy, for example,
Otto Klotz, Dominion Astronomer recorded in his diary in 1905 that there were no
women on staff because of the lack of bathroom facilities. See, J. H. Hodgson, The



Agriculture with the appointment of James Fletcher to the position of Honorary
Entomologist. 1921 was marked by the formalization of discriminatory employment
practices against women in the federal civil service, with the adoption of the 1921 Order
in Council stating that they must retire upon marriage.

This period also witnessed significant changes in the lives of Canadian women,
including middle-class women who are the most present in this study.'* This change was
driven by social. economic. and political transformations in Canada. A period of dramatic
demographic change. not only did Canada’s population grow exponentially, largely
through immigration, but also the ratio of urban to rural population shifted. As Canada
transformed from an agricultural into an industnal nation. more people lived in urban
settings than in rural ones. Within these urban settings. moreover. there were more
women than there were men since the former found employment predominantly in the
cities.

Although working-class women continued to work in industry. middle-class
women required employment more suitable to their station. [nitially, such employment
could be found in teaching and nursing. As the service sector developed. however. new
opportunities arose. Employers sought a new pool of potential employees to work in their
department stores and newly mechanized offices. Simultaneously, it was increasingly

believed that it was appropriate for a young woman to work before marriage and, as a

Heavens Above and the Earth Beneath: A History of the Dominion Observatories, Part 1
to 1946, Ottawa: Energy Mines and Resources Canada, 1989, 25.
P C.517. 12 March 1921.
!4 Of the women's fathers that I was able to locate in the City Directories of Ottawa,
Calgary, and Winnipeg, the majority worked as managers, clerks. and salesmen. Three
held professional positions as ministers and several others were farmers or ranchers.
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result. a new cohort of young women were seeking paying jobs before settling down to
their “natural™ work as wives and mothers. These educated young women were willing to
accept low wages; they filled jobs that quickly became defined as “women’s own.”

Not all women. however. were content to fill such positions. The Women's
Movement helped to open the doors of Canadian universities to a small group of women
in the last quarter of the nineteenth century. Highly educated and with aspirations to
establish careers similar to those of their fathers and brothers. these “New™ women
sought to enter medicine, law, and other male-dominated areas. This included science, a
field that was undergoing a process of professionalization in Canada in the late nineteenth
and early twentieth centuries. Included also was the civil service. an organization that.
through legislation and reorganization. was undergoing changes in its attempt to improve
its image in the eves of the Canadian public and to become a more attractive site of
emplovment.

The First World War dominates the closing vears of the period under study. As
will be shown. the War did not generate significant changes in women’s employment in
the civil service. in general. and in science in the Department of Agriculture, in particular.
While women outside of government entered non-traditional work to replace the men
who had joined the Canadian Expeditionary Force (CEF), bringing in crops, working in
munitions factories. and in many other previously all-male occupations. the civil service
did not alter its employment policies toward women to any great degree. In fact, the First

World War simply accelerated the process of bureaucratization that had aiready begun in

the late nineteenth century.



Within the Department of Agriculture. the war played a limited role in altering
opportunities for women in science. While new job opportunities for women did arise,
the work quickly became defined as “women’s work’, with the ensuing consequences
with regards to salaries, promotion. and status. Although women employed in non-
traditional areas outside of the civil service were expected to vacate their positions once
the hostilities ceased. women working in the civil service and, more especially, in the
Department of Agriculture, were largely exempt from this pressure because they had not

undertaken non-traditional work during the war.

1.2 The Department of Agriculture, the Professionalization of Science. and
Amateurs

In order to discuss the development of the federal Department of Agriculture, of
the federal civil service. and of women's experiences in science within the Department. a
wide body of historical and sociological literature was consulted. The federal Department
of Agriculture has not been the subject of many historical analyses. Largely produced
internally. existing studies are predominantly narratives that mghlight key structural
developments in the Department and its science branches. As such. these works list dates

and recount the activities of influential male staff members.'* The authors of these studies

I* See, for example, Publications Branch, Department of Agriculture, The Department of
Agriculture: Its History, Organization and Work, Ottawa: Publications Branch,
Department of Agriculture, 1933; Canada Department of Agriculture, Canada
Agriculture: The First One Hundred Years, Historical Series No. 1, Ottawa: Canada
Department of Agriculture, 1967; William J. Cody, Douglas B. O. Savile, and Michael J.
Sarazin, Systematics in Agriculture Canada ar Ottawa, 1886-1986, Historical Series No.
28, Ottawa: Biosystematics Research Centre Agriculture Canada, 1986. Biographies are
also not plentiful. See. for example, Elsie Pomeroy, William Saunders and His Five Sons,
Toronto: Ryerson, 1956: Ralph Estey, “James Fletcher (1852-1908) and the Genesis of
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viewed science as a “manly profession.”'® Not expecting women to be employed in
science in the Department of Agriculture and holding the belief that any aétivity
undertaken by women could not be science, the majority have neither noticed them nor
actively sought them out. A more recent study by T. H. Anstey. a staff member of the
Research Branch of the Department of Agriculture, explores significant scientific
achievements by Department of Agriculture staff, including several women. It also
details the types of scientific work undertaken in the Department from 1886 to 1986. But
the study considers only minimally the time period studied in this thesis and it does not
analyze the impact of the professionalization and bureaucratization of science in shaping
this scientific work.!”

This thesis argues that the adoption of science in the federal Department of
Agriculture and the methodological changes introduced in the nineteenth and early
twentieth centuries were. in part. the product of the professionalization of science. In her
doctoral thesis Cvnthia Nelles O'Donnell argues that this professionalization “implies
paid positions for full-time pursuit of scientific work within institutional structures rather
than at the vagaries of patronage. as well as formal centification of professional

competence through recognized educational institutions or licensing bodies.”"® The

Plant Pathology in Canada,” Canadian Journal of Plant Pathology, 5. 2(June 1983). 120-

4. This list of institutional and individual biographies does not include the histories of the

various branch and illustration farms, entomological laboratories, and other facilities of

the Department of Agriculture, a large body of literature on its own but which shares the

characteristics of the above-mentioned literature.

16 Rossiter, Women Scientists in America. 74.

" T. H. Anstey, One Hundred Harvests: Research Branch Agriculture Canada 1886-

1986, Historical Series No. 27, Ottawa: Research Branch Agriculture Canada, 1986.

'* Cynthia Nelles O"Donnell, “Alberta Women in the Field: Geoscientists in the Resource

Industry, Government Research, and Academia, 1914-1999,” unpublished Ph.D. thesis,
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creation of paid positions for full-time work in science is indeed significant in the
professionalization of science. The founding of institutions that confer, acknowledge, and
require professional competence is equally important. An examination of the source and
development of these conditions allows us to understand the professionalization of
science. As well. it leads to a more nuanced interpretation of the way the process evolved
in the Department of Agriculture, and of its impact upon the role of women in science
within it.

Most sociologists of the professionalization of science agree that a key factor was
the adoption of an esoteric body of knowledge that was unavailable to the general public.
Thus. Beer and Lewis discuss the importance of the maturation of scientific disciplines,
which process involved the development and adoption of this esoteric body of knowledge. 1
Similarly. George Daniels considers the adoption of this esoteric body of knowledge to be
the first step in the process.”® Thomas Haskell also stresses the role of experts who
differentiated themselves from those they considered incompetent.”' Like O’Donnell. many
sociologists also emphasize the importance of institutional structures. such as societies,

universities. and government facilities. In science. however. these institutions did not

University of Toronto, 2000, 26-7. Pnina G. Abir-Am and Dorinda Outram provide a
similar definition. See, Abir-Am and Outram, “Introduction,” in Uneasy Careers and
Intimate Lives: Women in Science, 1789-1979, Pnina G. Abir-Am and Dorinda Qutram,
eds., New Brunswick and London: Rutgers University Press, 1989, 2.
'? John J. Beer and W. David Lewis, “Aspects of the Professionalization of Science,” in
The Professions in America, Kenneth S. Lynn, ed., Boston: Houghton Mifflin Company,
1965, 110-130.
*® George H. Daniels, “The Process of Professionalization in American Science: The
Emergent Period, 1820-1860,” Iszs, 58(1967), 152.
*! Thomas L. Haskell, The Emergence of Professional Social Science: The American
Social Science Association and the Nineteenth Century Crisis of Authority, Urbana:
University of Illinois Press, 1977, 66.
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initially provide large-scale paid employment. Instead, as Daniels notes, their function was
to create “insiders” and “outsiders” and this carried over into those institutions that later
provided paid employment. ™

This notion of “insider” and “outsider™ is fundamental to Haskell’s discussion of
professions and professionalization. Defining a profession as a community of experts who,
regardless of divergent opinions, nonetheless identifv each other as intellectual peers
because of shared assumptions about the problems to be solved and the methodology and
knowledge to employ. Haskell argues that this community of experts is created through
boundary work. To identify members of the community. institutions are formed access to
which denoted professional status. Haskell argues that in science. professionalization
witnessed spectacular success.” Leading scientific figures early voiced the need to
recognize a community of the competent. organized in an institutional framework that
would function to discredit so-called charlatans and deny those practitioners they considered
incompetent an authoritative place in the public eve.**

However. the new scientific elite did not sever all relations with those to whom

. S - - 28
thev had denied access. Because there was a continuity of activity amongst “amateurs

** Daniels. “The Process of Professionalization in American Science.” 156-60.

> Haskell. The Emergence of Professional Social Science. 66.

** Haskell, 66-7. See also, Charles Rosenberg, “Science and American Social Thought,”

in Science and Society in the United States, David D. Van Tassel and Michael G. Hall,

eds., Homewood, Illinois: The Dorsey Press, 1966, 154-6.

~* Recognizing that the observational sciences were too little in demand, too new, or too

underdeveloped to be pursued as livelihoods, historians and sociologists conclude that all

practitioners were initially amateurs. Amateurs were simply people who. trained in some

unrelated field, pursued science studies as an outlet for intellectual curiosity, or to express

aesthetic and/or religious appreciation. The label did not imply a negative evaluation of

their efforts. As we shall see, such negative evaluations developed as the relationship

between amateurs and the new professionals, who began to dominate the scientific world
12



and. to use Nathan Reingold’s typology, the more highly trained practitioners and
researchers.?® the boundary dividing these two groups was fluid; they enjoyed a fruitful
relationship.” At this stage in the development of scientific disciplines, occurring at
different times in different disciplines,”™ amateurs were regarded as valued scientific
contributors.” In such fields as astronomy, botany, entomology, and ornithology
amateurs participated as equals with professionals.*® In fact, their amateur status

sometimes granted them a freedom unavailable to the professionals.*'

in the late nineteenth century, broke down in the face of the growth of esoteric knowledge
and the institutionalization of science. See, Robert A. Stebbins, Amateurs, Professionals
and Serious Leisure. Montreal & Kingston: McGill-Queen’s Press. 1992, 9.
*® Reingold, ~Definitions and Speculations: The Professionalization of Science in
America in the Early Nineteenth Century,” in The Pursuit of Knowledge in the Early
American Republic: American Scientific and Learned Societies from Colonial Times to
the Civil War. Alexandra Oleson and Sandborn C. Brown. eds.. Baltimore and London:
The Johns Hopkins University Press. 1976, 33-69.
-’ Barbara T. Gates. “Ordering Nature: Revisioning Victorian Science Culture,” in
Victorian Science in Context. Bernard Lightman, ed., Chicago: University of Chicago
Press. 1997. 181.
*® While different disciplines underwent professionalization at different times. the life
sciences began to professionalize in the early nineteenth century, particularly in
Germany. This scientific professionalism spread to Great Britain and the United States in
the mid-nineteenth century and to Canada in the last third of the nineteenth century.
*? Canadian historian Ann B. Shteir has studied the role of women in botanical ‘family
firms™ in mid-eighteenth to mid-nineteenth century England. Discovering that the
~(h)ome [was] the geographical locus for learning and for botanical activity,” Shteir
quips: “Scratch a male botanist in the early nineteenth century and one can expect to find
(...) botanical relatives,” both male and female. As illustrators and keepers of herbaria,
women were crucial to the success of the botanical family firm. See, Shteir, “Botany in
the Breakfast Room: Women and Early Nineteenth-Century British Plant Study,” in
Uneasy Careers and Intimate Lives, 36. See also, Cultivating Women Cultivating
Science: Flora's Daughters and Botany in England 1760-1860, Baltimore and London:
Johns Hopkins University Press, 1996.
* W. Kaye Lamb and Thomas W. M. Cameron, “Biologists and Biological Research
Since 1864.” Pioneers of Canadian Science, G. F. G. Stanley, ed., Toronto: University of
Toronto Press, 1966, 37.
*! Historian John Lankford discusses the case of astrophyiscs, where, because the amateur
was not connected with professional research establishments, he (sic) was at liberty to
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By the end of the nineteenth century, though, the professionalization and
institutionalization of science restricted the acquisition by amateurs of sufficient intellectual
or financial resources. As science professionalized within research institutions, amateurs
found that they lacked the credentials to participate as equals. As well, they did not have
sufficient capital to acquire the expensive instruments employed in institutional settings. 2
At this point the relationship between amateurs and professionals began to be redefined. Not
entirely excluded, amateur involvement was restricted instead as professionals harnessed
their efforts to satisfy professional research needs. Amateur researchers, professionals
realized. if properly stimulated and guided, could gather large amounts of needed data
without placing undue stress on the resources of the major research facilities. 33

As the process of professionalization continued, problems arose between amateurs
and professionals. An inevitable result of the greater intellectual resources of professionals
when compared to amateurs was the inability of the two groups to communicate.

Increasingly resentful of the esoteric nature of professional science, amateurs found that

take up “any subject he please(d), pursuing it so long as he believe(d) in the possibility of
success. without fear of responsibility of charges of wasted time and wasted means.”
Provided they had the requisite intellectual and financial resources, amateurs could
pursue research projects on the frontiers of astronomy. See, Lankford, “Amateurs and
Astrophysics: A Neglected Aspect in the Development of a Scientific Speciality,” Social
Studies of Science. 11. 3(August 1981), 277.

32 L ankford, “Amateurs and Astrophysics,” 289. See also, Lankford, “Amateurs versus
Professionals: The Controversy over Telescope Size in Late Victorian Science,” Isis, 72,
261(March 1981), 11-28.

33 In the case of astronomy, for example, amateurs represented a cost-efficient way of doing
science because they supplied professional astronomers with tremendous amounts of data at
a tiny fraction of the cost of professional staff. See, Mark Rothenberg, “Organization and
Control: Professionals and Amateurs in American Astronomy, 1899-1918," Social Studies
of Science, 11, 3(August 1981), 316. Marianne Ainley presents a similar discussion of the
role of the amateur but for the science of omithology. See, Ainley, “The Contribution of the
Amateur to North American Omithology: A Historical Perspective,” The Living Bird,

14



even their limited role in the prosecution of professional research projects had ceased to
exist. The initial agreement between the two groups, rooted in shared attitudes about both
the sciences performed and the ideas of a scientific life style, devolved into discord as their
respective attitudes diverged. > Debates over scientific territory became increasingly bitter
as professionals and amateurs fought to control qualifications, entrance into disciplines, and
appropriate scientific practice. Anxious to protect and maintain their recently acquired
status, the new professionals began to define themselves as both separate from, and superior
t0. “amateurs.™’

In Canada. the federal Department of Agriculture witnessed this pattern of
development. Its first science staff members were “amateurs™ whc transferred to paid
employment in science. Sharing their artitudes about science and how to undertake it.
Emomologist and Botanist James Fletcher. for example. depended upon the assistance of
amateurs. both women and men. As science professionalized and amateurs ceasedtobe a
valued source of assistance, trained and amateur women entered the paid labour force of the
federal Department of Agriculture where they proceeded to undertake “women's work’ in

science.

18(1979-80), 162. 174.
* Reingold, “Definitions and Speculations.” 51.
3* Stebbins, Amateurs, Professionals, and Serious Leisure, 10; Ainley, “The Contribution
of the Amateur to North American Omithology,” 161. See also, Mary P. Winsor,
Reshaping the Science of Nature: Comparative Zoology and the Agassiz Museum,
Chicago and London: University of Chicago Press, 1991.

15



1.3 The Professionalization, Masculinization, and Bureaucratization of Science and the
Creation of ‘Women’s Work’ in Science

The professionalization of science was strongly gendered. Although sociologist
Thomas Haskell identifies race, religion, and class as attributes that determine “insider™
and “outsider” status, gender was particularly critical. Resorting to the neo-Weberian
theory of occupational formation. sociologist Anne Witz, studying several health care
professions, argues that the criteria that determine inclusion and exclusion are often based
on gender: men are included in certain occupations because they are men while women
are excluded from the same occupations because they are women. 3

Professionalization was accompanied by masculinization. Masculinization does
not mean women had no role to play in science. A more complex term. masculinization
refers to the primacy enjoved by men in the field. Women were still involved in science
but their presence becomes increasingly difficult to detect because masculinization
ensured that equally or more qualified women were refused membership to professional
societies and denied professional appointments in universities and government. As
historians Shteir and Rossiter demonstrate. women remained instead on the sidelines of

science where they produced important work for little or no recognition.’ 7

3¢ Anne Witz, Professions and Patriarchy, London and New York: Routledge, 1992.
Although Witz discusses the role of gender in shaping the relations between different
health care professionals, the concepts that she introduces are applicable to this thesis.
Like the men who controlled the mechanisms of inclusion, exclusion, demarcation, and
dual closure in medicine and radiography, that granted or denied access to these
professions, we will see that male civil servants controlled similar mechanisms that
served to restrict women’s opportunities in the Canadian federal civil service.
37 Rosstter, “A Manly Profession,” Chapter four in Women Scientists in America, 73-99.
Tracing the impact of professionalization, Shteir indicates that as the study and practice
of botany moved from the private to the public sphere, it became increasingly difficult for
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By tracing the development of the professionalization and masculinization of
science, Margaret Rossiter depicts an important shift in the “culture and conduct of
science.” This shift is also examined in detail by Canadian historian Alison Prentice in
her re-evaluation of both women’s position in physics and of physics, itself. Rejecting the
notion that women have not traditionally studied physics, Prentice investigates why it
“came to be seen as “traditionally™ not a women’s subject.” She concludes that the
development of physics after the Second World War was pivotal. While women had been
welcomed as students and assistants when the discipline was in its infancy in Canada,
thev were either pushed out or overwhelmed by the more numerous men as it became
more attractive to the latter ** Women were subsequently marginalized, rendered
invisible. and relegated to “women’s work’ in most. if not all. scientific disciplines.
including physics.”

The creation of “women’s work” in science was also the product of its
bureaucratization. which itself stemmed. in part. from the professionalization of
science.* According to Rossiter. bureaucratization refers to the “growth of "big science’
or large budgets. which could support staffs of assistants at a few research centres.” The

growth and restructuring of work processes inherent to these two conditions resulted in

women to participate and for their contributions to be acknowledged in the newly
constituted profession. See, Shteir, “Botany in the Breakfast Room,” 41-3.
3% Prentice, “The Early History of Women in University Physics.” 95.
** See also. Rossiter who traces the masculinization of anthropology, botany, and other
branches of natural history. Rossiter, “A Manly Profession,” Chapter four in Women
Scientists in America, 73-99. See also, Shteir, “Botany in the Breakfast Room,” 41-3.
® Rossiter, “”"Women’s Work’ in Science,” Chapter three in Women Scientists in
America, 51-72. See also, “"Women’s Work™ in Science, 1880-1910, Isis, 71(1980),
381-398.
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the creation of low paying, undervalued. routine jobs that were unattractive to men.*'
Describing the bureaucratization of office tasks. historian Graham Lowe refers to another
critical component of bureaucratization: tasks. as he explains, “became more fragmented,
mechanized and routinized.™* As we will see, in the Canadian federal Department of
Agriculture the need for assistants fostered by the professionalization of science and its
bureaucratization through the passage of legislation, established new forms of ‘women’s
work’ in science that were indeed fragmented and routinized, although not mechanized.

“Women’s work’ in science did not refer to any one particular task but rather to
conditions of emplovment marked by hierarchical and territorial segregation. women
worked in sex-segregated areas of science and were confined to the lowest occupational
ranks of the institutions where they were emplo_ved,“ Because women had the necessary
knowledge and were actively seeking appropriate feminine employment. they gravitated
to these new positions: positions found in universities. private institutions. and
government.

Discussing the particular shape that “women’s work" took in the federal
government in the United States. Rossiter examines the prevailing sex-segregation in the
Bureau of Plant Industry of the United States Department of Agriculture (USDA). Hired
despite the negative attitudes of the federal government towards the employment of
women. several factors led to this practice. First. there were economic motives. Because

women were barred from taking entry exams for the position of “junior botanist” or

*! Rossiter. Women Scientists in America, 53.
2 Lowe, Women in the Administrative Revolution: The Feminization of Clerical Work,
Toronto: University of Toronto Press, 1987. 2.
3 Rossiter, Women Scientists in America, 51.
18



“junior plant pathologist™ and had instead to take the exam for the lower position of
~scientific assistant.” their starting salaries were lower than those paid to men.
Furthermore, since they could not be promoted to administrative positions and were not
likely to leave for employment in universities or experiment stations, any training given
to these women was not lost to the laboratory. Finally, Rossiter suggests a psychological
matter. The male supervisors may have enjoyed their “harem™ of competent female
subordinates, who were less threatening than an equal number of bright young men. "
This sex-segregation resulted in the creation of the category of ‘women’s work’ in
science.

As we shall see. the professionalization and bureaucratization of science that
transpired in the Canadian federal Department of Agriculture in the years 1884 to 1921
also generated “women’s work’ in science. We will observe these processes at work in
the Seed Branch. the Botany Division, the Chemistry Division. and the Publications

Branch of the Department.

1.4 The Canadian Federal Civil Service, a Masculine Organizational Cuiture

The development of “women’s work” in science was the product of the lateral
segregation of women within disciplines and of their hierarchical segregation within
institutions in which science was undertaken. The institution in question in this thess is the
Canadian federal civil service, which has been the subject of a2 number of historical analyses.
The position of women has been considered to a greater or lesser degree in all of them.

While in 1929. Robert MacGregor Dawson argues in The Civil Service of Canada that

* Ibid. 61-3.
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women and men are suited to different forms of employment and that the “complete
interchangeability of women for men in the public service will doubtless never be realized.”
more recent feminist analyses probe the reasons for such an opinion as well as its impact
upon women’s employment opportunities,45 The most influential is Kathleen Archibald’s
Sex and the Public Service, first published in 1970, and, more especially, her rough draft and
notes which have been deposited in the National Archives of Canada ** Although more
recent works have been produced. the findings that they contain are drawn from the
Archibald study.*

Studving the contemporary and historical experiences of women in the public

service. Archibald discusses the structures and artitudes that ensured discrimination against

** Dawson argues that such a situation was undesirable because of the different physical
and mental abilities of men and women and because of the greater commitment of men to
their work than women evinced. He concludes: “The difficulty seems inherent in the
woman question, and can be met in only one way: by excluding women, except in
exceptional circumstances. from many of the highest posts and those from which the
highest posts are filled.” See. Robert MacGregor Dawson. The Civil Service of Canada.
London: Oxford University Press, 1929, 193-4. In 1968. Stanislaw Judek presented
arguments similar to those of Dawson. While recognizing the role of prejudice in shaping
women’s work experiences in the federal civil service, Judek suggested that this situation
“may also be due to the women themselves, with their somewhat lower career
expectations or aspirations compared to those of men. The latter is a mere recognition of
what has been the reality of women'’s situation.” See, Judek, Women in the Public
Service, Ottawa: Roger Duhamel, 1968, 34.
 Archibald, Sex and the Public Service, Ottawa: Information Canada, 1973. See also,
National Archives of Canada (NAC), RG 32, v. 854, “Sex and the Public Service,” the
Archibald Report, 1965-1972.
*7 See, for example. J. E. Hodgetts. William McCloskey. Reginald Whitaker, and V.
Seymour Wilson, The Biography of an Institution: The Civil Service Commission of
Canada, 1908-1967, Montreal and London: McGill-Queen’s University Press, 1972;
Lowe, Women in the Administrative Revolution, T1-4; Carolle Simard, L ‘administration
contre les femmes: la reproduction des différences sexuelles dans la fonction publique
canadierme, Montreal: Boréal Express, 1983; Nicole Morgan, The Equality Game:
Women in the Federal Public Service (1908-1987). Ottawa: Canadian Advisory Council
on the Status of Women, 1988.
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women. Characterizing their position as “Womanpower in a Manpower system.” Archibald
found that women were employed in an institution that was uncomfortable with their
presence. Indeed. referring specifically to the Civil Service Commission, she states that its
objectives were to restrict the numbers of women in the civil service and the opportunities of
those women who had been employed. ** The structure of the “Manpower system™ served to
constrain women’s opportunities. They experienced occupational segregation and
foreshortened careers ladders in “female’ fields. As well. the overall organization of work
around the concept of continuous full-time employee was detrimental to women'’s
opportunities.

While Archibald employs the term “Manpower System.” we prefer the concept of
~masculine organizational culture. ™ This culture is one that supports the male work-role
model according to which men work throughout their lives and. by so doing, gain personal
satisfaction and earn sufficiently high salaries to support dependents. A masculine
organizational culture is constructed. It is the product of jobs that are organized into
hierarchies. jobs that are designed with a man in mind. When women enter an organization
dominated by a masculine organizational culture, they are confronted by gender exclusion.

The result is the segregation of employees by sex. that is. a sexual division of labour.

** In a much quoted passage, Archibald states: “The Commission perceived its problem
not as one of keeping women down — that was taken for granted — but as one of keeping
down the number of women in the civil service.” See, Archibald, Sex and the Public
Service, 14.
*? See. E. D. Nelson and Barrie W. Robinson, Gender in Canada, Scarborough: Prentice
Hall Allyn and Bacon, 1999; Rosemary Crompton, “Gender, Status and Professionalism,”
Sociology. 21, 3(August 1987), 413-28; Joan Acker, “Hierarchies, Jobs, Bodies: A
Theory of Gendered Organizations,” Gender and Society, 4, 2(June 1990), 139-58.
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Long an obvious feature of the labour market, sociologists tracing the
development of theorizing about the sexual division of labour have noted that it was
initially explained as the logical result of the inborn, distinct attributes and abilities of
men and women. Not considered problematic, the division. as neoclassical economists
theorized it, was simply the result of the rational choices of equally positioned men and
women in the labour market.*® Discounting the idea that the division was “natural,”
cultural theorists argued in the 1970s and 1980s that women’s position in the labour
market was determined by their position in the family and by their socialization.*! As
such, responsible for the care of sick family members and the teaching of children in the
family. upon entering the labour market women became nurses and elementary school
teachers.” As feminist sociologists and historians have since determined. both
explanations are too simplistic. Instead. we argue with them. that the root of the sexual
division of labour in both the labour market and the family is found mainly in the

differential access to. and exercise of. power by men and women.

*0 See. for example. Samuel Cohn. The Process of Occupational Sex-Typing: The
Feminization of Clerical Labour in Great Britain, Philadelphia: Temple University Press,
1985, 5-7; Harriet Bradley, Men's Work. Women's Work: A Sociological History of the
Sexual Division of Labour in Employment, Cambridge: Polity Press, 1989, 23; Pat
Armstrong and Hugh Armstrong, Theorizing Women's Work, Toronto: Garamond Press,
1990. 58.
*! See, for example, Esther Greenglass, ~The Psychology of Women,; Or, the High Cost
of Achievement,” in Women in Canada, Marylee Stephenson, ed_, Toronto: New Press,
1973; A World of Difference: Gender Roles in Perspective, Toronto: John Wiley and
Sons, 1982. In their analysis of cultural theories of the sexual division of labour,
Armstrong and Armstrong state that the argument was used in the 1970 Report of the
Royal Commission on the Status of Women. See, Theorizing Women's Work, 38.
2 See, for example, Cohn, The Process of Occupational Sex-Typing, 13; Bradley, Men's
Work, Women's Work, 25.
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Marxist labour process theory provides the analytical tools to understand these
power relations, particularly in its discussions of the social construction of inequality.*
Harry Braverman’s formulation of this theory explains how employers altered labour
processes to deskill workers so that they could gain control of these processes and reduce
the number of paid employees. However, developed to explain the way in which power
relations between men of different classes structured the labour market, the theory did not
initially include the concept of gender. When Braverman discussed the position of female
workers, his arguments were unconvincing. In a case study of women in clerical work. he
argued that because the work was mechanized. routinized. subjected to outside control.
and poorly paid. women were employed.f" Similar processes occurred in other
occupations, however. without leading to the employment of women.

In their analyses of the labour process. feminists begin by noting that it is
inherently gendered because jobs themselves are gendered. ** Gender ideologies influence
all jobs at the design stage to make them appropriate for either men or women. but never
for both. Moreover. in the post-design stage the manipulation of job content can serve to
either masculinize or feminize these jobs. In this manipulation. feminists see the exercise

of agency by male emplovees. an idea that was introduced by non-feminist critics of

** Lourdes Beneria, “Gender and the Dynamics of Subcontracting in Mexico City. * in
Gender and the Workplace, Clair Brown and Joseph A. Penchman, eds., Washington:
The Brookings Institute, 1987, 163.

** Harry Braverman, Labor and Monopoly Capital: The Degradation of Work in the
Z;u'entieth Century, New York and London: Monthly Review Press, 1974.

= See. for example, Valerie Kincade Oppenheimer, “The Sex-Labelling of Jobs,”
Industrial Relations, 7, 3(May 1968), 219-34; Oswald Hall, “Gender and the Division of
Labour,” in Report of a Round-Table Conference on the Implications of Traditional
Divisions Between Men's Work and Women's Work in our Society, March 12, 1964, 26-
32: Bradley, 68; Acker, “Hierarchies, Jobs, Bodies,” 139-158.
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Braverman’s labour process theorv.® While these critics faulted Braverman for ignoring
employee agency in resisting the process of deskilling, feminists highlight the fact that
their agency was often directed to the restriction of women’s opportunities. Furthermore,
in these efforts to restrict women to “women’s work’, solidarity was often achieved
between male employvers and their male employees. Although employers sometimes
wanted to hire women for reasons of economy, their interest in maintaining the
patriarchal social order largely prompted them to acquiesce to the demands of their male
employees to restrict women to segregated. unskilled work. >’

In designing jobs and manipulating their content to make them either masculine or
feminine. emplovers and emplovees defined ~skill.” a concept fundamental to labour
process theory and to the way in which women experienced the labour process. Initially
treated as an “objective. agreed upon categorv.” skill and women's supposed lack of it
has served to explain women’s position in the labour market.”® Reconceptualizing the
concept of skill. feminist sociologists. beginning with Anne Philips and Barbara Taylor.

argued that judgements about skill are not value free. * Instead. the category skill is “a

*¢ See. for example. D. M. Gordon, ~Capitalist efficiency and Socialist Efficiency,”
Monthly Review, 28(1976), 24; and Roger Penn, “Skilled Manual Workers in the Labour
Process. 1856-1964." in The Degradation of Work? Skill, Deskilling and the Labour
Process. Stephen Wood, ed., London: Hutchinson Press, 1983, 107.
*7 Judy Wajcman, “Patriarchy, Technology. and Conceptions of Skill.” Work and
Occupations, 18, i(February 1991), 38.
*$ Armstrong and Armstrong, 89.
*> Anne Philips and Barbara Taylor, “Sex and Skill: Notes Towards a Feminist
Economics,” Feminist Review. 6(1980), 79-88. See also, Ronnie J. Steinberg, “Social
Construction of Skill: Gender, Power and Comparable Worth,” Work and Occupations.
i7, 4(November 1990), 476; Jane Gaskell, “What Counts as Skill? Reflections on Pay
Equity,” in Just Wages: A Feminist Reassessment of Pay Equity, Judy Fudge and Patricia
McDermott. eds.. Toronto: University of Toronto Press, 1991, 142,
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sociallv constructed one determined by power relations.”® Women are often refused the
label “skilled” simply because they are women. Equally problematic. when
stereotypically feminine characteristics such as docility, patience, and an affinity for
detailed and routine work have been translated into skills, they have generally fostered
discriminatory practices against women.®' Indeed, they have generated the category of
"women’'s work .

Labour process theory helps us to understand the position of women