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Abstract
Throughout history, the science of wildlife biology and the profession of
wildlife management have been dominated by men. In the early part of
the 20th century there were few women wildlife biologists and they were
typically junior collaborators or assistants. We quantified the evolving
roles women have in The Wildlife Society (TWS) by documenting their
contributions to the Journal of Wildlife Management (JWM), the Wildlife
Society Bulletin (WSB), and Wildlife Monographs (WM) from the origin
of TWS (the international professional society for wildlife biologists) in
1937 through 2006. Data were collected from peer-reviewed publications,
participation in TWS (i.e., membership, meeting attendees, committee
members, and officers), journal editors, awards, and honorary membership.
While women played a minor role in TWS in 1937, their contributions have
steadily increased through the years. However, publications by women have
not represented their membership in TWS. Only 18% of 11,363 TWS journal
articles from 1937-2006 have female contributors. In 1937, 1 of 12 JWM
articles had a female author. By 2006 that contribution increased to 45%. It
was not until the early 1980s that contributions by females accelerated. In
1944 2% of TWS members were women; by 2006 22% were women. Out
of 488 TWS awards since 1937, 5% have been presented to women. One
female was president of the society, but none has served as editor-in-chief.
Three women have received an honorary membership, and 2 of the 54
recipients of the Aldo Leopold Award, the most prestigious award given by
TWS, have been women. Because 22% of TWS memberships were women
in 2006 they need to be encouraged to accept leadership roles in TWS.
With changing demographics and 50-75% of natural resource professionals
retiring by 2015, women will have important new opportunities to shape
the direction and progress of wildlife management.

Introduction
Technological progress in science has resulted from combined efforts of men and
women; however, contributions attributed to women lag behind those from of
men. Over the centuries of human social development women have contributed by
exploring ways to invent tools; making clothing; discovering edible and medicinal
plants, natural dyes, and color fixatives; preparing and preserving food; butchering
and processing animal products, preparing clay and firing pottery; and cultivating
and domesticating food products (e.g., barley and potatoes; [1]). As human society
evolved, the emphasis on hunting gave way to agriculture and animal husbandry
during the Iron Age. During this transition, the role of women in discovery and
technological innovation diminished [1].
Although the influence of women in science has been well documented, there is a
discrepancy between historical and current contributions. Recognition of women’s
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contributions to science in the United States (U.S.) did not come to public attention
until the mid-1960s when the women’s movement fostered greater interest in
female participation in all aspects of human endeavor [2]. The women’s movement
encouraged females to pursue non-traditional careers, while the U.S. Civil Rights Act
fostered the ability of women to take on these tasks [2]. The Civil Rights Act made it
illegal for those in all professions to exclude women or any persons from pursuing the
profession based on gender alone. Yet, if the contributions of women in the scientific
innovation date back to ancient times, why does participation remain limited? Why is
there an absence or lack of recognition for women in modern science?
One predominant stereotype in sciences is that women simply cannot do science as
well as men; that there is something in their physical, psychological, and intellectual
nature of women that prohibits them from becoming great scientists [3], [4]. Attitudes
about what is acceptable for women to accomplish have changed over the years.
Botany was once unsuitable to be “placed in the hands of youth, and more especially
of young females…But this delightful science has become at the present time a
favorite with the young, refined, and delicate of our sex…”(1842) [5]: 201. Other
early opinions were that “girls ought not to look at flowers with the destroying eyes
of the botanist, armed with his microscope, but with the eyes of a sensitive flowerpainter” (1861) [6]: 639.
Wildlife ecology and management is a relatively young profession with its roots in
research, teaching, and practical applications of men like Aldo Leopold and Paul
Errington. Wildlife management was first offered as an academic degree in 1939 at
the University of Wisconsin, Madison. Professor Leopold, the founding father of
wildlife management, had only 1 female graduate student during his career; Frances
Hamerstrom received her M.S. degree in 1940 under Leopold at the University of
Wisconsin and an honorary Ph.D. in 1961. As Leopold and others were developing the
earliest wildlife management curricula, The Wildlife Society (TWS) was established.
Founded in 1937 as an international non-profit scientific and education association,
TWS was dedicated to excellence in wildlife stewardship through science and
education. The participation and contributions of women to TWS since its inception
have not been examined. Our objective is to document the role women have played in
TWS from its inception in 1937 to 2006. We examined their contributions to service,
membership, and scientific output in TWS.
Methods
We surveyed all publications by TWS from 1937 to 2006: 70 volumes of the Journal
of Wildlife Management (JWM), 34 volumes of the Wildlife Society Bulletin (WSB),
and 168 Wildlife Monographs (WM). We recorded year and volume of journal, title
of the paper, order of authorship, subject and species, country/state, and affiliation for
each paper with a female author.
Identification of gender was based on authors’ names. However, the gender of some
author’s names was ambiguous due to the use of initials or indeterminate character
of the names. If author names were continually questionable by using only initials or
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could not be identified through personal contacts, pictures in the WSB, or Internet
investigation we excluded them from the membership participation analysis. We
included those 0.5% questionable names of the 2,562 authors in all publication
analysis. This may have caused us to overestimate female authorship and underestimate
membership. We confirmed the gender of all recipients of awards and honoraria with
TWS staff.
To measure participation by women, we weighted contributions to papers by author
rank. We used Smith and Kaufman’s [7] Cf statistic to approximate the effort made
by each author of a multi-authored paper. This statistic represents the contributions
by female authors as weighted by order of authors [7]. If the female was first author
and there are other co-authors her effort would be reduced even though she was first
author. Unless specifically stated, our results indicate contributions to publications if
there was at least one female listed as an author on a paper. We used a simple linear
regression to determine if the change in contributions from initiation of the JWM and
WB were significant [8].
We used the title of the publication to categorize subject and species studied. This
resulted in 20 categories for taxonomic groups: aquatic mammals, avian, bats,
carnivores, game birds, mammals (i.e., mega herbivores, multiple mammalian species,
generic references to mammals), marine mammals, marsupials, mesocarnivores, nongame birds, non-wildlife (e.g., administration, crustaceans, education, fish, insects),
raptors, reptile and amphibians, sea birds and shore birds, small mammals, ungulates,
vegetation, waterfowl, wildlife (e.g., >1 species from different taxonomic groups
[i.e., birds and small mammals] or pertaining to wildlife without listing a specific
group), and others (i.e., policy, law, surveys, philosophical issues, papers where no
specific species is listed). There were 25 subject categories: administration, behavior,
diet, disease, distribution, ecology, genetics, habitat, harvest, human dimensions (i.e.,
education, public surveys, gender issues, tourism), hunting, husbandry, management,
movements, physiology, population dynamics (i.e. cycles, oscillations, birth and
death), predation, reproduction, statistics (i.e., sampling, censusing, mark-recapture,
distance-sampling), survival and mortality, technique (i.e., tools, methods, monitoring,
sexing, marking, burning), toxicology, translocation, vegetation, and writing.
Membership demography is not available for all years since the Society was established
[9] so we randomly selected 1 membership list from each decade that was available
to get an estimate of female members. When we could not locate the information for
the year selected, we chose the following year. Within each member list, we randomly
chose 3 full pages, tallied the number of names on each page, found the average, and
then multiplied that by total number of pages listing member names. Partial pages
were counted separately and added to the total number. We used this technique for
years 1944, 1955, and 1996. For 1964, we used tabulated data from [10]. For 1979 and
1984 we used tabulated data from the TWS office. Year 2006 and the Charter Member
list were in an electronic database so every name was evaluated and no estimation
was necessary. For each female member we recorded country and state affiliation.
During the 1970s, registration information changed, thus, we were able to categorize
membership type into regular, student, retired, and life members for 1979-2006.
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The Wildlife Society has been hosting an annual conference since 1994. We tabulated
data on participation for papers and posters scheduled for presentation from each
meeting. Similar to Smith and Kaufman [7], we assumed that the first author was
the presenter of the paper or poster. We made no distinction between paper and
poster presentations. We did not attempt to correct for cancellations or changes to
the programs. We did not include junior collaborators or women who attended the
conference but did not present research; therefore, we have underestimated the actual
participation by women in annual meetings.
Using data provided by TWS staff we tabulated female editors, officers, regional
members, committee members, and council members since the initiation of TWS
in 1937. We did not survey working group committees. Information on committee
members and committee chairs was not complete. Data from 1937 to 1951 were
provided by TWS staff; data from 1969 to 1983 consisted of only names of the
committee chair and were missing data from 1972 and 1975. Data from 1984 to
2006 were complete. We included Appointed Representatives from 1969-1992 and
considered them as individual ‘committees.’ Names of committees changed and
several committees lasted <3 years. We did not try to distinguish between committees
other than by name therefore if a committee changed its name it was considered
a unique committee. Similar to Smith and Kaufman [7] we analyzed only those
committees that lasted >3 years.
We surveyed all awards and honoraria (i.e., Aldo Leopold Memorial Award, Honorary
Members, Conservation Education Award, Donald H. Rusch Memorial Game Bird
Research Scholarship, Diversity Award, Fellows Program, Group Achievement
Award, Jim McDonough Award, Council Special Award of Appreciation, Special
Recognition Service Award, and the TWS Wildlife Publication Award) awarded by
TWS since 1937.
Results
Since 1937, TWS has published 11,363 journal articles in the 3 major publications;
18.4% of authors are women (Table 1). One thousand nine hundred and ninety three
different women have published in TWS publications. Women were first author
on 1,059 articles. Women have been sole authors on 163 articles. It was not until
the early 1980s that contributions from women increased above 10% for the JWM
(Table 1). Contributions to WM by women were sporadic until 2002; since then
women authorship has been >50% (Table 1). Female authors began to increase
their contributions to the WSB in the late 1980s (Table 1). When publications were
corrected for order of authors or effort (Cf), the weighted contribution was less (Fig.
1). The increase in contributions of publications over the years was significant for
the WSB (simple linear regression t33 = -2.64, R2 = 0.18, 2-sided P-value = 0.013) but
not for JWM (simple linear regression t68 = -1.37, R2 = 0.02, 2-sided P-value = 0.18).
The overlapping curves for JWM from 1939 to 1954 indicate publications by women
during this interval were usually sole authorships. From 1955 to 2006, the effort by
women has more often involved collaboration than sole authorship.
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Table 1. Percent of articles published with at least 1 female author by decade totaled by Journal of Wildlife
Management (JWM), Wildlife Society Bulletin (WSB), and Wildlife Monographs (WM) from 1937–2006.
Publication
JWM

Year

No. articles

No. articles with
≥1 women

%

1937-1939
1940-1949
1950-1959
1960-1969
1970-1979
1980-1989
1990-1999
2000-2006

96
564
835
1127
1374
1690
1250
924
7,649
253
809
1,021
1,252
3,335
3
15
52
35
38
25
168
11,363

2
20
40
43
91
261
364
380
1,201
17
121
276
455
869
0
2
4
2
4
13
25
2,095

2.08
3.55
4.79
3.82
6.62
15.44
29.12
41.13
15.70
6.72
14.96
27.03
26.06
26.03
0
13.33
7.69
5.71
10.52
52
14.88
18.44

Total
WSB

1973-1979
1980-1989
1990-1999
2000-2006
Total

WM

1958-1959
1960-1969
1970-1979
1980-1989
1990-1999
2000-2006
Total
TOTAL

Fig. 1. Percentages of articles with women authors (---) and the adjusted effort (Cf; __) of women authors
to Journal of Wildlife Management (JWM), and Wildlife Society Bulletin (WSB) by year from 1937–2006.
Arrow indicates initiation of journal.
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The first female author was co-author Carroll Errington with Paul Errington on tagging
of muskrats (Ondatra zibethicus; 1937; [11]). The first woman to publish as sole author
was Lynn A. Griner on seed collection in 1943 [12]. In the first 36 years of the JWM
(1939-1973), 123 women authors were published representing 30 U.S. states. The top
3 states of author origin were Maryland (12%), Michigan (9%), and California (6%).
Twenty seven authors represented 16 different countries with 29% from Canada. From
1974 to 2006, 991 women published in the JWM representing 49 states (including
Washington D.C.); we did not find women authors from Connecticut or Delaware.
The top 4 U.S. states were California (9%), Colorado (7%), Oregon (6%), and Texas
(5%). Internationally, 304 women represented 39 countries with Canada making up
52%. From 1973 to 2006, 925 women published in the WSB, representing 50 states
(including Washington D.C.); we did not find a woman author from Rhode Island. The
top 6 states (i.e., Arkansas, California, Colorado, Maryland, New York, and Texas) each
produced approximately 5% of articles by women. Canada represented 59% of the 145
women authors from 17 countries in the WSB. These data were enumerated in terms
of number of women regardless of multiple publications by any particular woman.
Consequently, this may have resulted in over representation of states; however no
woman has published >12 articles under 1 name. C. A. Burke published 12 non-peer
reviewed articles (2001-2004) in the WSB while she was the wildlife policy associate
for TWS. P. J. Pietz from North Dakota has contributed to 11 peer reviewed articles
from 1982-2006 most on waterfowl biology and H. Silver from New Hampshire
contributed to 10 articles from 1959-1975 mostly related to ungulate physiology.
The 3 main taxonomic groups women wrote about for all 3 journals were ungulates
(20%), carnivores (11%), and waterfowl (11%; Fig. 2); the remaining species each
contributed ≤ 7%.

Fig. 2. Percentage of taxonomic groups studied by women within Journal of Wildlife Management (JWM),
Wildlife Society Bulletin (WSB), and Wildlife Monographs (WM) from 1937–2006. We abbreviated
Mammals to mam. and Amphibians to Amph.
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The top 2 subjects were habitat (18%) and techniques (16%); the remaining subjects
each were ≤ 7% (Fig. 3). The 3 journals differed in focus of species and subject.
Overall the JWM had 22% of the papers with women authors focusing on habitat,
whereas WSB had 23% papers with women authors focusing on techniques and the
WM had 48% dealing with ecology (Fig. 3).

Fig. 3. Percentage of subjects studied by women within Journal of Wildlife Management (JWM),
Wildlife Society Bulletin (WSB), and Wildlife Monographs (WM) from 1937–2006. We abbreviated
Administration to Admin., Human dimensions to Human dim., Population dynamics to Pop. dynam., and
Survival/mortality to Survival/mort.

The Wildlife Society meeting has been held annually since 1994. From inception to
2006 female presentations by women have significantly increased from 18 to 33%
(simple linear regression t11 = 0.23, 2-sided P-value = 0.001; Fig. 4).

Fig. 4. Percentages of presentations by women at the annual meeting of The Wildlife Society; 1994–2006.
This figure probably underrepresented participation by women because it counts only first authors. No
distinction is made between oral and poster presentations.
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Women represented almost all 50 states, Washington D.C., and the U.S. Virgin Islands.
Six states averaged ≤1 woman presenter / meeting including Alabama, Connecticut,
Hawaii, Kansas, Rhode Island, and the U.S. Virgin Islands (Fig. 5).
Typically the majority of female presenters were from the state hosting the
conference (e.g., in 1999 the conference was in Austin, Texas and 17% of the female
presenters were from Texas, the most Texas has ever had representing them). The
top 5 states averaged 6 female presenters/meeting: Alaska (7 women), California (6
women), Colorado (7 women), Texas (8 women) and Wisconsin (5 women). Alaska’s
participation is skewed because of the 57 female presenters at the 2006 meeting.
Until 2005 Alaska averaged 3 women presenters/meeting.
Meeting attendance has been dominated by women from the U.S. (67-96%), which is
expected given the historical North American focus of TWS. Females from Canada
have increased their participation from 4% in 1994 to 30% in 2004, when the annual
conference was held in Canada. Participation of women from non-North American
countries has been consistently < 10% since initiation of the annual meeting.
Female membership in TWS began with 7 women among the 476 charter members. In
1996 women made up 22% of all members (Fig. 6). Total membership has decreased
since 1996 when there were approximately 9,000 members and 2,002 were women.
In 1996 women in TWS were affiliated with universities or institutions in virtually
all states within the U.S. and in 60 foreign countries including Canada. Foreign
affiliation had dropped to 15 countries in 2006. In 2006, 6% of the total membership
consisted of female students compared to 10% male, and 15% were regular female
members whereas 58% were male. There were 1,616 registered women of the 7,286
members in 2006. As female membership increased, there was a similar increase in
contributions to TWS journals (Table 2).
There are 33 executive officer and representative positions to council from 19372007 within TWS including 5 editors, 10 officers, and 18 regional and section
members. There have been no women of the 63 editors; there has been 1 woman
president, vice president, and president-elect (D. L. Hallett), and D. Mazzarese who
took over J. Organ’s term when he was elected Vice President. There has been 1
female program director (S. Staples-Bortner) of the 224 people to hold an officer
position. The program director is a staff position and within TWS headquarters out of
the current 18 full and part time employees, 14 are female, including 4 of the 6 senior
management positions. Of the 124 regional representatives to council (1937-1972)
none have been women and of the 71 section representatives to council (1973-2006),
5 have been female (1 each from the northeast, north central, northwest and 2 from
the western sections).
There were 150 unique committees since 1937, 80 lasted >3 years. Of the 80, 33 had
≥1 female representative. The oldest committees that lasted >3 years were initiated
in 1969; The Aldo Leopold award Committee with 123 members in 37 years; 17
were women. The committees with the most percentages of women are the Ethic
and Gender committee initiated in 2002 has 50% women followed by the American
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Fig. 5. Average number of female presenters at The Wildlife Society annual conference by state including
District of Columbia (DC) and the U.S. Virgin Islands (VI) from 1994–2006.

Fig. 6. Number of women memberships in The Wildlife Society from the United States (
), Canada
(
) and Non-North America (
) by decade for selected years 1944–2006. Numbers written above
bars are total memberships for all men and women for that year.
Table 2. Representation of percent publication output by female members of TWS in Journal of Wildlife
Management (JWM), Wildlife Society Bulletin (WSB), from 1937–2006.
Year
1944
1955
1964
1979
1984
1996
2006

Membership #
855
2,697
4,003
7,346
7,796
9,269
7,286

# Women
15
33
31
776
1,116
2,002
1,616

% Women
1.75
1.22
0.77
10.56
14.31
21.59
22.17

% in JWM
3.64
4.44
6.55
7.84
15.86
26.21
45.49

% in WSB

14.51
16.43
26.54
37.82

66

Association for the Advancement in Science (an appointed representative position)
initiated in 1969-1992 which had 34% female representatives. Student Affairs
Committee (1969-2006) and Conservation Education Committee (1969-1990) both
had 32% female members. Overall, there were 421 women to serve on a committee
or as an appointed representative of the 3,633 members who have volunteered their
services as committee members to TWS.
Twelve types of awards and honoraria have been awarded over the years by TWS.
Two of the 57 Aldo Leopold Memorial Award recipients have been women: Mrs. Aldo
Leopold in honor of her husband in 1951 and Lucille F. Stickel in 1974. Three of the
128 Honorary Members have been women, Lucille F. Stickel (1974), Helenette Silver
(1982), and Frances Hamerstrom (1995). Selma Glasscock was the only female Jim
McDonough Award recipient (awarded in 2004). The Wildlife Publication Awards
consist of best Article, Book, Editor, and Monograph. From 1940-1974, 4 of the
41 awards were received by women: Elizabeth R. Schwartz and Martha H. Talbot
received 1, and Frances Hamerstorm received 2. Five of the 32 Wildlife Publication
Award recipients from 1975-2006 had a female author. Jane Goodall, in 1988, was
the only woman to receive Best Book Award of the 32 recipients. Gail R. Michener
received an award for her co-editorial work in 1986. Four women have contributed
to 2 monographs that have received the Wildlife Publication Award for Best Wildlife
Monographs. No women have received the Rusch Game Bird Scholarship. Two of
the 6 recipients on the Council Special Award of Appreciation from 1997-2006 have
been women. Three of 49 recipients of Special Recognition Service Award from
1981-2006 and 2 of 61 recipients of the Conservation Education Award from 19542006 were women.
Discussion
We realize there are a multitude of other sources and outlets for wildlife biologists
such as the American Society of Mammalogists, Ecological Society of America,
Ornithological Societies of North America, and the Society for Conservation Biology.
Of these peer organizations to TWS only the AMS and ESA have partially analyzed
the demographic data from members [9]. Also, we did not analyze some metrics
because they would be too difficult to obtain on a systematic basis such as state
or regional wildlife society chapter activities. We acknowledge that participation in
wildlife related careers and activities will differ depending on the scale such that
females may be more active locally. We also acknowledge that though women have
not received a substantial number of awards, some awards allow self nomination
(e.g. best book and best editorship) or require application (e.g. Donald H. Rusch
Memorial Game Bird Research Scholarship) and it is possible that women have
just not nominated themselves or applied. Those metrics we report on were chosen
because they were obtainable, similar to Smith and Kaufman [7] and indicative of
activity and influence on a large scale.
The role of women in science varies according to field, but a common pattern is
evident: many female faces at the bottom of the pyramid, few at the top [3].
Undergraduate women in the biological sciences account for 58.4% of the total;
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44.7% of doctoral students are women [13]. Women tend to drop out somewhere
along the career path and do not reach higher academic positions. There are many
reasons why women do not advance into higher positions. All have been found to
influence the retention of women in scientific careers. Initially family encouragement
may be lacking; later, women students may lack female role model and mentors.
In college, women, may face pressure to select majors other than sciences [14-18].
In graduate school women may have lower self-confidence by being compared to
male students family. Furthermore, publication bias against women scientists have
been documented [19]. Following an implementation of double blind review process,
publications by women first authors increased by 7.9% without any corresponding
increase of women scientists. Angus [20] reported the top 3 unmet needs for women
in natural resources included opportunities for career development, the need for
strong female network and flexible working hours.
It is also common for women to drop out of school to begin a family [14-18]. In the
past, it may have been a simple issue of numbers. For example, Rachel Carson was
one of only 2 professional women in the Fish and Wildlife Service in its early years.
This effectively made it extremely difficult to travel and nearly impossible to do
marine studies when women were expected to have female chaperones. There may
also be a cultural lag time, perhaps accounting for why we currently have women
producing roughly 50% of the publications in the JWM and WSB publications,
but not seeking or attaining higher ranking elected and appointed positions. These
reasons may explain why in 1987, 38% of the U.S. Fish and Wildlife Service were
women. Yet of those women only 8% were in higher level positions [21]. Long et
al. [22] observed in the academic world of biochemistry, women advanced more
slowly in rank and few would reach full professor status. Toren and Moore [23]
concluded a disparity between numbers of men and women at each stage in academic
advancement; with more men in each stage, they simply end up producing more.
These patterns are present in many other related professionals.
Historically, marriage and family life affect women naturalists in odd ways. Some like
Mardy Murie were unpaid, unrecognized naturalists until their spouse died, and they
came into their own. Others like Florence Merriam Bailey were forever overshadowed
by their male siblings (C. Hart Merriam) and spouse (Vernon Bailey) who had access
to the institutional support that the women lacked. So while family ties opened up
access to the work, the recognition was often lost. Nakhaie [24] reported that there
may be several advantages for academic women to have a family and that women
with families tended to publish more than women without. Nakhaie speculated that
family life may produce a stable social life and higher self-respect [24].
Interestingly, our results of female contributions differ only slightly from those
found by Smith and Kaufman [7] for the Journal of Mammalogy (JM). Although
mammalogy is closely aligned with wildlife biology, women played a stronger and
more active role in the American Society of Mammalogists (ASM) from the outset.
Some of the differences can be accounted for by the earlier establishment of the
ASM, initiated in 1919. However, our study incorporates 12 years of data after the
Smith and Kaufman [7] study. The publication output by women in JM is higher
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(38%) than the combined efforts for the JWM, WSB, and WM (18%). Women in JM
published more on reproduction and development, population ecology, and behavior.
We did find similar trends of actual contributions of women as measured by order of
author and the same increase in publication output in the early 1980s. Similarly, ASM
has had only 1 female president (in 1982) and no female editors or managing editors
of the JM, Mammalian Species and Special Publications during the survey. Female
membership in 2006 was similar in the ASM (24%) compared to TWS (22%).
The discrepancy between membership and publication contributions may be
accounted for by the numerous taxa and subject specific professional organizations
(e.g., ASM, ESA, ornithological societies, herpetological societies, and other natural
resource based publication outlets like Landscape Ecology, Urban Ecosystems) that
may be competing with TWS as a society and for publications. This is 1 potential
reason for overall membership numbers dropping since 1996.
Wildlife agencies are interested in serving the needs of diverse groups of citizens.
Historically, wildlife agencies were primarily concerned with hunting, trapping,
fishing and utilitarian management [25] whose prime participants were men. Studies
and surveys find that women tend to be more involved in non-consumptive uses of
wildlife, such as bird watching and wildlife viewing [26, 21]. Women also tend to
protest activities that may inflict cruelty, harm, or suffering of animals [21]. Women
wildlife managers tend to perform jobs with nontraditional foci, such as threatened
and endangered species, biodiversity, and public-affairs [27]. However, these topics
are now in the mainstream of wildlife management. Although wildlife-related
decision-making processes originally focused on activities that have been dominated
by men, the range of interested parties involved in the decision-making is expanding
[28]. Differing views from women make their contributions unique and crucial to a
field that promotes diversity and adaptive management techniques. The inclusion of
diverse opinions increases the potential for more creative decisions and perspectives
on management decisions [29-30]. Non-consumptive uses are now the dominant uses
on wildlife refuges (M. Madison, Historian, National Conservation Training Center,
personal communication). However, because hunting and fishing are so important to
wildlife management many states and groups (e.g., Arizona, Ducks Unlimited) are
encouraging women to become more interested in hunting and fishing. Changes like
this suggest that both the number of women in the field should continue to grow and
their perspective will be increasingly important. There is an increasing focus on nongame species and a more ecosystem approach to management. This change could
lead to an increase in women entering the wildlife profession and eventually reaching
parity in holding upper level positions.
The Leopold Standard
In a passing comment about A. Leopold, A. Houchbaum wrote “Aldo Leopold is
considerably more than a person; in fact, he is probably less a person than he is a
Standard” [31]: 456. Houchbaum’s comment indicated the high regard in which his
contemporaries and the new generation of wildlife biologists in the 1930s and 1940s
held Aldo Leopold. Although a “Leopold Standard” has not been formally defined,
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the phrase likely brings to mind excellence in the study and conservation of wildlife.
We suggest that the “Standard” A. Hochbaum referred to implies integrity, moral
commitment to wildlife management and conservation, professional and public
leadership, and the scientific stewardship of all land and wildlife resources. The
“Leopold Standard” is something that every biologist should strive for.
Though there are no women of Leopold’s stature (and few males) in the wildlife
field, women have made significant contributions to the natural sciences though
other outlets. Hypatia of Alexandria (ca. AD 390) was the first female teacher of
mathematics, astronomy, philosophy, and mechanics in Egypt. She was fortunate
in her education due to her father’s determination that she develop into a “perfect
human being” — this during an age where women were considered to be less than
human [1]. Maria Sibyll Merian, also known as the mother of entomology, was a
naturalist and scientific illustrator who studied plants and insects. Her observations
and documentation of the metamorphosis of the butterfly make her a significant,
albeit not well known, contributor to entomology. Martha Maxwell was the first
female mammalogist. Louise Kellogg and Mary Katharine Curran Brandegee (1 of
the first female botanists) were the first women to publish work in mammalogy. Annie
Montague Alexander created the Museum of Vertebrate Zoology at the University of
California, Berkely and selected Joseph Grinnell (author of the niche concept) as its
director. Rachel Louise Carson was a marine biologist whose book Silent Spring is
often credited with having launched the global environmental movement. Dr. Ruth
Patrick studied pollution effects on streams and founded the Limnology Department
at the Academy of Natural Sciences. Margaret (Mardy) Murie, often called the
Grandmother of the Conservation Movement, was the first female to graduate from
the University of Alaska Fairbanks and was a major champion for the Artic National
Wildlife Refuge. Marjory Stoneman Douglas battled to save the Florida Everglades,
and at the age of 78 founded Friends of the Everglades. A contemporary and friend of
Leopold, Wilhelmina Diefenthaler LaBudde co-founded the Wisconsin Association
for Conservation Education and was the driving force behind Wisconsin’s first
Conservation Education Statute mandating school instruction in conservation
principles in 1935. The list of pioneering women in conservation and the sciences
is inspiring. All of these women were exceptional, strong-minded, independent, and
forward-thinking, and refused to follow society’s conventions.
Uniformity in professional demographics is analogous to homogeneity in landscapes;
the landscapes can function and survive, but there is neither the richness nor diversity
that one would discover in healthy heterogeneous ecosystems. There are many
differences in male and female perspectives; neither is superior to the other, but both
should be applied and used to benefit the whole [21]. Leopold held that we require a
land ethic to direct individuals to cooperate with each other for the mutual benefit of
all. Women need to take their place alongside Aldo Leopold and strive to distinguish
themselves in the wildlife field. Those interested in pursuing a professional wildlife
career need to be aware of the historical and increasing contributions made by women
and recognize there are still unexplored areas in which contributions from females
can be invaluable. Knowing the historical contributions should inspire emerging
wildlife professionals to strive for leadership roles. Because women are not in the
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minority in the wildlife sciences, and because of the changing demographics (e.g.,
>75% of wildlife professionals are expected to retire by 2015; [9], women need
to take on greater leadership roles and become more involved in the management
of wildlife resources and the environments that support them. The community of
wildlife biologists will grow stronger as it encourages this diversity.
“We shall never achieve harmony with land, any more than we shall achieve absolute
justice or liberty for people. In these higher aspirations the important thing is not to
achieve, but to strive” [32].
Women today should not be discouraged from full involvement in TWS and the
profession just because they do not see themselves in the predominantly-male ranks of
leadership. Rather they should seek to connect with the high ideals and foundational
values espoused by Leopold (e.g., love of the land, respect for nature, conservation
ethics, and commitment to science-based management: the Leopold Standard). By
making these personal connections, women will see more clearly their place in the
profession, including roles as leaders, champions, and accomplished persons of
distinction.
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