
CITATION

Orcutt, B.N., and I. Cetinić. 2014. Women in oceanography: Continuing challenges. 

Oceanography 27(4) supplement:5–13, http://dx.doi.org/10.5670/oceanog.2014.106.

DOI

http://dx.doi.org/10.5670/oceanog.2014.106

COPYRIGHT 

This article has been published in Women in Oceanography, a supplement to  

Oceanography, Volume 27, Number 4. Oceanography is the quarterly journal 

of The Oceanography Society. Copyright 2014 by The Oceanography Society. 

All rights reserved. 

USAGE 

Permission is granted to copy this article for use in teaching and research. 

Republication, systematic reproduction, or collective redistribution of any portion of 

this article by photocopy machine, reposting, or other means is permitted only with the 

approval of The Oceanography Society. Send all correspondence to: info@tos.org or 

The Oceanography Society, PO Box 1931, Rockville, MD 20849-1931, USA.

OceanographyTHE OFFICIAL MAGAZINE OF THE OCEANOGRAPHY SOCIETY

DOWNLOADED FROM HTTP://WWW.TOS.ORG/OCEANOGRAPHY

mailto:info@tos.org
http://www.tos.org/oceanography


5

Women in Oceanography:
 Continuing Challenges
 By Beth N. Orcutt and Ivona Cetinić

5

ABSTRACT. Women began to join US oceanographic 
expeditions in about 1960, contemporary with the modern 
women’s rights movements in the industrialized world. 
Female representation in academic research has increased 
since then, but the ratio of women to men at higher ranks 
in oceanography still lags, even though women have 
comprised roughly half of oceanography graduate students 
during the past decade. Here, we examine recent trends in 
the representation of women in oceanography, highlighting 
indicators of under-representation among oceanographic 
faculty and chief scientists of oceanographic expeditions, and 
also noting positive signs of improvement. We discuss modern 
challenges to women in academic science, and oceanography 
in particular, and how they influence the career choices of 
women in oceanography. We provide recommendations 
for overcoming internal and external obstacles to career 
success that should be useful to students and early career 
women oceanographers as well as search committees, deans, 
department chairs, and program managers who have the 
power to hire and promote female colleagues. 

INTRODUCTION
Significant contributions of women to the scientific inves-
tigation of the ocean have been relatively recent. With very 
few exceptions, the genesis of ocean-going women oceanog-
raphers in the Western world can be traced to the late 1950s 
and early 1960s, as detailed in Bonatti and Crane’s (2012) 
article on the early challenges of women in oceanography. 
Remarkably, the first female oceanographer allowed to sail on 

a United States oceanographic expedition in her own right—
Betty Bunce of the Woods Hole Oceanographic Institution—
was also the 1959 expedition’s chief scientist. Bunce also has 
the honor of being the first woman scientist to dive in the 
Alvin submersible and the first female chief scientist in the 
Deep Sea Drilling Project (Lavoie and Hutchinson, 2005). 
The women who preceded her at sea—Jeanne Baret French 
in the 1760s, Marie Poland Fish in the 1920s, Helen Raitt and 
Barbara Lawrence in the early 1950s, and Roberta Eike in 
the mid 1950s—stowed away, dressed as a man, or were only 
permitted to sail because their husbands were also on board. 
However, these trail-blazing women set the stage for future 
generations of female oceanographers. 

As early career female oceanographers puzzled by the rela-
tive dearth of female role models at the top levels of academic 
oceanography, we set out to examine the modern trends and 
obstacles to female participation in our field, based on efforts 
that began a decade ago to understand and tackle this issue 
(Bell et al., 2005; Lavoie and Hutchinson, 2005; Lozier, 2005; 
Marcus, 2005; O’Connell and Holmes, 2005). Undoubtedly, 
since the early 1960s, the acceptance of women at sea has 
improved, yet the representation of women in top levels of 
oceanography today remains low. This article presents broad 
trends related to the general challenges women encounter 
in science and then chronicles the current state of women 
in oceanographic academia. We focus on statistics from the 
United States, where we are oceanographers, but include data 
from other countries where available. We offer this anal-
ysis with the hope that it will provide guidance to students 
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considering a career in oceanography, to early career women 
navigating the career ladder, and to search committees, 
deans, department chairs, and program managers who make 
decisions that affect women in oceanography.

WOMEN IN SCIENCE IN THE UNITED STATES
The percentages of female role models in US academic faculty 
remain remarkably low, even several decades after enactment 
of equal opportunity and antidiscrimination laws, including 
Title IX (1990) and the Women in Science and Technology 
Equal Opportunity Act (1990). This paucity is not likely due 
to a lack of women in the pipeline (Shen, 2013), as determined 
by a National Science Foundation survey (NSF, 2013) and 
summarized in Table 1. For example, over the past decade, 
more than half of all science and engineering undergradu-
ates were women (57%), more than half of bachelor’s degrees 
(56%) and master’s degrees (52–54%) have been awarded to 

women, and nearly half of doctoral degrees (44–47%) were 
earned by women (NSF, 2013). In contrast, women employed 
in the academic ranks of science and engineering fields at 
four-year universities comprised only 43% of the assistant 
professor level, 34% at the associate professor level, and 21% 
at the full professor level (NSF, 2013). Moreover, only 26% 
of currently tenured professors and only 39% of tenure-track 
professors are women (NSF, 2013). These data show that the 
gender gap is smaller at the junior faculty level than at the 
senior faculty level; women comprise 43% of assistant pro-
fessors, similar to the percentage of women awarded doctoral 
degrees over the past 10 years (NSF, 2013). 

WOMEN IN OCEANOGRAPHY
To better understand how women academics in oceanography 
are faring, we examined trends for women in leadership roles, 
including percentages of women faculty at oceanographic 

2002 2012 Source 
TableTotal Female % F Total Female % F

STUDENTS

Undergraduate Students – All 14,444,738 8,178,266 57% 17,963,547 10,151,705 57% 2-1

S&E Graduate Students – Science na na na 413,033 207,997 50% 3-1

S&E Graduate Students – Oceanography na na na 2,642 1,481 56% 3-1

DEGREES

Associate’s Degrees – Science 49,913 21,287 43% 81,103 35,376 44% 4-1

Bachelor’s Degrees – Science 355,378 198,626 56% 506,067 281,558 56% 5-1

Master’s Degrees – Science 73,740 38,148 52% 118,221 63,665 54% 6-1, 6-2

Master’s Degrees – Oceanography 114 53 46% 153 86 56% 6-1, 6-2

Doctoral Degrees – Science 19,058 8,417 44% 26,487 12,518 47% 7-1, 7-2

Doctoral Degrees – Oceanography 90 36 40% 115 55 48% 7-1, 7-2

Postdocs – Science na na na 36,378 14,076 39% 8-1

Postdocs – Oceanography na na na 446 203 46% 8-1

S&E OCCUPATIONS

Full Professor na na na 75,800 15,800 21% 9-23

Associate Professor na na na 51,700 17,600 34% 9-23

Assistant Professor na na na 47,900 20,500 43% 9-23

Other Faculty na na na 13,700 6,100 45% 9-23

Tenured na na na 110,800 28,500 26% 9-23

On Tenure Track na na na 37,300 14,600 39% 9-23

Not On Tenure Track na na na 27,900 11,800 42% 9-23

S&E OCCUPATIONS AVERAGE SALARIES

All S&E Degrees na na na $83,000 $69,000 83% 9-16

Doctoral Degrees na na na $95,000 $72,000 76% 9-16

Table 1. Summary 
statistics on gen-

der ratio in vari-
ous aspects of aca-

demia, as presented 
in the 2013 report 
from the National 

Science Foundation, 
Women, Minorities, 

and Persons with 
Disabilities in Science 

and Engineering 
(NSF, 2013). 

S&E = science and 
engineering.
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institutions and of chief scientists on oceanographic research 
expeditions, as compared to the percentages of women who 
earned oceanographic PhDs in the United States from a few 
years ago to just over a decade ago (Tables 1, 2; Figures 1, 2). 
Our analysis shows that women continue to drop out as they 
progress along the tenure track, similar to the patterns iden-
tified across all fields of science mentioned above, as well 
as to results of similar but smaller surveys presented else-
where (O’Connell and Holmes, 2005; Thompson et al., 2011; 

O’Connell, 2014, in this supplement). However, there are also 
some signs of improvement over the past decade.

Examining current faculty gender ratios at 26 major ocean-
ography programs in the United States reveals several trends 
(Table 2, Figure 1). First, the median percentage of females 
at all faculty levels is lower than expected given the percent-
age of oceanography doctoral degrees awarded in the past 
decade or more (compare to Table 1). Second, the percentage 
of females decreases with increasing faculty rank, from 40% 

Table 2. Gender ratio of student population and current faculty in major oceanography programs in the United States, sorted by student popu-
lation size. Student population demographics were gathered from publicly available data from the Peterson’s Nelnet LLC online database in fall 
2014, and faculty demographics from publicly available institution websites in fall 2014 (excluding emeritus and adjunct faculty). Note that stu-
dent numbers do not separate undergraduate versus graduate level students. 

Institution

Students Assistant Professor Associate Professor Full/Senior Professor

Total
#

%
 Female

Total 
#

%
 Female

Total
#

%
 Female

Total
#

%
 Female

Scripps Institution of Oceanography 269 47% 14 29% 11 27% 74 16%

MIT/WHOI* Joint Program 128 48% 37 27% 60 23% 107 18%

University of South Florida 102 59% 5 40% 8 25% 13 15%

University of Washington 78 51% 13 23% 20 30% 42 21%

Louisiana State University 77 56% 7 14% 9 22% 14 0%

University of Hawaii 77 58% 0 0% 10 30% 44 14%

University of Rhode Island 73 63% 2 0% 5 100% 20 15%

Texas A&M University 70 50% 1 100% 4 50% 14 14%

University of Colorado Boulder 60 47% 4 100% 4 25% 4 25%

University of Alaska Fairbanks 58 69% 13 46% 10 40% 23 35%

University of Massachusetts Dartmouth 58 47% 3 0% 4 0% 15 13%

Florida State University 57 51% 6 50% 0 0% 11 9%

University of Maine 54 56% 2 50% 6 67% 19 21%

University of Southern Mississippi 53 42% 3 0% 4 0% 5 20%

Oregon State University 46 50% 23 48% 23 13% 56 20%

College of Charleston 45 73% 10 40% 15 40% 9 0%

University of Miami 42 24% 4 50% 18 44% 51 6%

University of California, Santa Cruz 40 65% 2 100% 1 0% 6 33%

University of North Carolina, Chapel Hill 40 58% 4 0% 3 0% 14 21%

Old Dominion University 38 55% 5 20% 11 45% 7 0%

University of Connecticut 38 58% 4 75% 7 43% 9 11%

University of Georgia 32 56% 6 33% 9 33% 11 27%

Rutgers University 29 66% 5 80% 4 50% 21 5%

University of California, Santa Barbara 21 67% 0 0% 2 50% 23 17%

University of Delaware na 53% 12 50% 17 29% 29 14%

University of Southern California na na 1 100% 4 25% 13 8%

* MIT/WHOI: Massachusetts Institute of Technology/Woods Hole Oceanographic Institution



8

at the assistant professor level to 30% at the associate profes-
sor level to 15% at the full or senior faculty level. This trend is 
consistent with those observed earlier for the field of ocean-
ography (Marcus, 2005; O’Connell and Holmes, 2005) and in 
a more recent survey (O’Connell, 2014, in this supplement). 
However, it is worth noting that the percentages of women 
at all levels have increased by roughly 5% to 15% in the past 
decade. For example, an earlier study reported oceanogra-
phy faculty-rank female gender percentages of 25–30% at 
the assistant professor level, 17–25% at the associate profes-
sor level, and roughly 10% at full professor level (O’Connell 
and Holmes, 2005), while more current assessments indi-
cate increases to 35%, 33%, and roughly 20% at the assistant, 
associate, and full professor levels, respectively (O’Connell, 
2014, in this supplement). While the percentages reported 
here vary from those reported elsewhere (O’Connell, 2014, in 
this supplement), note that our analysis includes 26 oceano-
graphic institutions whereas other analyses include far fewer 
programs, and all may suffer from the statistics of small 
numbers. The final trend is the larger variation at lower fac-
ulty ranks, where some programs have 100% female faculty, 
which may reflect increased efforts at female recruitment for 
lower rank positions. 

Although less than 30% of chief scientists on research 
vessels in the last decade have been women, the trend is 
improving (Figure  2). We surveyed various national and 
international programs, including the ocean drilling pro-
grams (Deep Sea Drilling Project, 1969–1986; Ocean 
Drilling Program, 1986–2003; and Integrated Ocean Drilling 
Program, 2003–2013), the US national research fleet coordi-
nated by UNOLS (the University-National Oceanographic 
Laboratory System; data available from 2000 to 2014), the 
German Polarstern research vessel (data from 1998–2013), 
the Alliance research vessel of the North Atlantic Treaty 
Organization (NATO; data from 1999–2013), the private sail-
ing research vessel Tara of French Tara Expeditions (data 
from 2009–2014), and the private research vessel Falkor of the 
Schmidt Ocean Institute (data from 2012–2014). This analysis 
shows that the percentage of female chief scientists has gen-
erally doubled in the last decade from roughly 10% to 20% 
on UNOLS vessels and from 15 to 30% on Polarstern, though 
the percentage of women co-chief scientists on drilling vessels 
remains low (12%). These percentages are roughly equal to 
the percentage of women in full professor or senior researcher 
ranks in US oceanography programs, but lower than those at 
the assistant or associate professor level (Table 2, Figure 1). 

The low percentage of female chief scientists on research 
expeditions in the past decade, in comparison to the percent-
age of women in oceanographic academia, may indicate that 
fewer women than men are proposing seagoing research. In 
the United States, chief scientists are typically the principal 
investigators of successfully funded projects and are not cho-
sen through a formal application process. However, this met-
ric is difficult to quantify, because the ratio of male to female 
proponents of successful and unsuccessful proposals with 
ship time requests is not publicly available, to our knowledge. 
For the ocean drilling programs, co-chief scientists are most 
often selected for an expedition from the initial proponents 
of a drilling proposal. It can take years to schedule a drilling 
leg, and if women are not involved in the initial scoping and 
proposing stage of a project, it is unlikely that they will be 
considered for co-chief scientist positions.

Where it is possible to evaluate the gender ratio of cruise 
participants, such as in the ocean drilling programs, the per-
centage of female participants can be seen to have increased 
through the Ocean Drilling Program toward 30% (O’Connell 
and Holmes, 2005) but to have become more erratic in 
the Integrated Ocean Drilling Program (see O’Connell, 

Figure 1. Box-and-whisker plot of the median, upper and lower quar-
tiles, and maximum and minimum female representation in student 
population and assistant, associate, and full/senior professors for 
major oceanographic programs in the United States, based on the 
data presented in Table 2. Outliers are depicted by + symbol. 
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2014, in this supplement). However, observations suggest 
that the ratio of female to male cruise participants roughly 
matches the gender ratio in the applicant pool (J. Schuffert, 
Consortium for Ocean Leadership, pers. comm., 2014). 

MODERN CHALLENGES TO ACADEMIC 
WOMEN IN SCIENCE
To provide some explanation for the trends we found 
regarding women in scientific leadership positions, and 
in oceanography in particular, we explored the array of 
challenges women face. 

The possibilities for women to transition to higher levels in 
academia begin at the hiring level. Some have argued that the 
lower proportion of female applications for tenure-track jobs, 
as compared to degree holders, could reflect the notion that 
women do not see other women in these positions (i.e., they 
do not see people like themselves; Handelsman et al., 2005; 
Shen, 2013). Others have shown that starting a career in a 
non-tenure-track position, which women may accept more 
frequently than men, often does not lead to a tenure-track 
position (Schuster and Finkelstein, 2006). In terms of 
advancement once a tenure-track position is secured, recent 
studies show that gender bias and discrimination, harass-
ment, and lack of resources for sustaining a family while 
building a career are some key reasons that women do not 
advance academically (see further discussion below).

Gender bias, both conscious and unconscious, may con-
tribute to the loss of women from the academic pipeline 
(Hill et al., 2010). For example, a recent study documented 
the tendency for elite male scientists to discriminate against 

females when hiring postdoctoral scientists (Sheltzer and 
Smith, 2014). Other recent studies found that conference 
sessions chaired exclusively by men also strongly select for 
male presenters over female presenters (Isbell et  al., 2012; 
Casadevall and Handelsman, 2014). Yet another study docu-
mented that papers authored by women received fewer cita-
tions than those authored by men (Larivière et al., 2013). It 
was also found that both women and men would offer male 
candidates more money and mentoring in a scientific posi-
tion when given fictitious resumes for candidates, with the 
(equal on paper) female candidate perceived as less com-
petent (Moss-Racusin et al., 2012). Gender bias is also evi-
dent in some peer-review processes for fellowship appli-
cations, where male achievements are over-estimated and 
female achievements are under-estimated (Wennerås and 
Wold, 1997), though we cannot say whether bias remains in 
the 18 years since this study was conducted. There is a ten-
dency for women in academia to be invited (or required) to 
participate in committees and projects because male col-
leagues “need a woman” to round out diversity (Park, 1996; 
Handelsman et al., 2005). Such invitations leave female aca-
demics feeling that their utility is solely based on their gender 
rather than their accomplishments, and experiencing burn-
out faster than male colleagues (Marcus, 2005). 

Biases against women obtaining research funding have 
also been noted. For example, a recent study documented 
that the average size of US National Institutes of Health 
(NIH) research grants awarded to women is 83% of grants 
to men (Shen, 2013). However, the gender ratio of women 
on NIH grant panels that made funding recommendations 

Figure 2. Percentage of female chief scientists on 
oceanographic cruises from several representa-
tive programs over the past 50 years. While UNOLS 
(University-National Oceanographic Laboratory 
System) and R/V Polarstern data report yearly values, 
other data sets show values for respective time peri-
ods. Vessels and programs represented are the French 
Sailing Vessel Tara of Tara Expeditions; the NATO 
(North Atlantic Treaty Organization) Research Vessel 
Alliance; the German Research Vessel Polarstern; the 
US R/V Falkor of Schmidt Ocean Institute and the 
US vessels managed under the UNOLS umbrella. The 
data presented for “Ocean Drilling Programs” rep-
resent the Deep Sea Drilling Project (1969–1986), 
the Ocean Drilling Program (1986–2003), and the 
Integrated Ocean Drilling Program (2003–2013).
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was similar to the gender ratio of grant applicants, sug-
gesting that gender bias in review committee composition 
was not a factor in this outcome (Shen, 2013). In contrast, 
recent reports from the US National Science Foundation 
(NSF), which funds a majority of academic oceanographic 
research, indicate that the number of proposals submitted 
by women to the Division of Ocean Sciences increased from 
one in five to one in four over the 2002–2012 period; within 
this time period, the average success rate of proposals sub-
mitted by women was roughly equal to or 5–10% lower 
than the success rate for men, although this varied by pro-
gram and did not show a clear trend (NSF, 2012). The per-
centage of female panelists ranged from 15–22% and pro-
posal reviewers from 17–32% for the period 2009–2011 
(NSF, 2012), which is in the same range as the proportion of 
women in academic positions (Table 2) and the percentage 
of female-led proposal submissions.

Recent studies show that there is a continuing—and 
inexcusable—threat of sexual harassment in the scien-
tific work place (as in other professional settings), demon-
strated in a survey on sexual harassment or assault in field-
work settings (Clancy et al., 2014). While it may be possible 
that those who experienced harassment and assault were 
more likely to complete the survey, two-thirds of respon-
dents (i.e.,  over 400 people) claimed to have experienced 
sexual harassment in the field, with more than 20% report-
ing sexual assault (Clancy et  al., 2014). A recent survey of 
science writers showed similar trends, with almost half of 
respondents (mostly women) claiming sexual harassment 
in the workplace and 20% reporting uninvited physical con-
tact (Aschwanden, 2014). Moreover, respondents commonly 
lacked appropriate mechanisms for reporting and addressing 
such issues, which erodes women’s empowerment to resolve 
incidences and effect change to prevent future occurrences. 
Hence, we are in a situation many decades after enactment 
of anti- discrimination laws where bias and harassment con-
tinue to affect the progress of women in professional careers.

Unlike the Clancy et  al. (2014) study that surveyed the 
prevalence of sexual harassment and assault across a broad 
swath of scientific fields, we know of no formal report or 
survey of these types of behaviors in modern oceanogra-
phy. While such behaviors may occur, modern oceanogra-
phy is conducted under stronger anti-harassment policies 
that include anti-sexual harassment training at the beginning 
of cruises and clear reporting procedures, should an event 

occur (UNOLS, 2009). These policies are intended to provide 
safety for all cruise participants and to empower those who 
may experience adverse conditions in the field, as knowledge 
of such resources can be critical (Jahren, 2014). 

Women also continue, on average, to earn less than men 
in academia. While a career in science can be immensely 
rewarding for those who have a passion to search for knowl-
edge and find solutions to applied problems, it can be less 
rewarding in terms of financial support. In the United States, 
women earn an average of 17% less than male colleagues in 
science and engineering occupations at all degree levels (NSF, 
2013; Shen, 2013), and an average of 24% less in occupa-
tions requiring a doctoral degree (Table 1). Even when con-
trolling for other variables such as age and institution type, 
the inequality in salary is still significant. In the EU, women 
earn 25–40% less than men (European Commission, 2009; 
Shen, 2013). Part of this discrepancy may be attributed to 
the cultural phenomenon of women not asking for raises, as 
has been discussed in studies of negotiation and the gender 
divide (Babcock and Laschever, 2003). Another reason for 
the disparity is the lower likelihood of women holding senior 
faculty ranking (West and Curtis, 2006). 

In academia, women are more likely than men to encoun-
ter the “two-body problem,” as the percentage of female aca-
demics with a partner who is also an academic or professional 
is higher than it is for male academics with academic or pro-
fessional partners (Schiebinger et al., 2008). This challenge is 
enhanced for female academic scientists, as shown in a study 
that found 83% of female scientists with a partner were part-
nered with another academic, whereas this percentage was 
only 54% for male scientists (Schiebinger et al., 2008). 

Starting and raising a family also pose unique challenges 
to women. Growing evidence documents that having chil-
dren, or even planning to have them, coincides with both 
lower rates of women applying for and obtaining tenure- 
track jobs (Wolfinger et al., 2008) and higher rates for leaving 
research (Goulden et al., 2009; Shen, 2013). Of the women 
who remain in academia, female faculty have fewer children, 
on average, than their male colleagues, and fewer than they 
desire (Ecklund and Lincoln, 2011; Shen, 2013). One expla-
nation for this phenomenon is that having a family is a higher 
burden on women than on men (Handelsman et al., 2005). 
The often-insufficient support offered to families by many US 
institutions contributes to this burden. For example, there 
are different levels of personal (i.e.,  family) leave offered at 
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different levels of academia: fewer resources are available to 
graduate students than to postdoctoral scientists or faculty 
(Goulden et al., 2009). Beyond leave issues, there are also dif-
ferences in other family resources, such as organized child-
care or extended tenure clocks. A career in science often 
requires frequent moves to new institutions and universi-
ties to work with experts, which can be challenging for those 
who wish to start a family because they may lack help with 
childcare in an unfamiliar environment. Moreover, it is more 
difficult for breastfeeding women to be able to participate 
in the daylong or off-site meetings commonly required in 
academia. Family-unfriendly policies significantly impact a 
woman’s choice to stay in academia (Rosser and O’Neil Lane, 
2002), and may in part explain the leak in the pipeline at the 
transition from assistant to associate professor (Table 1). 

Fieldwork also presents unique challenges for women con-
sidering starting a family, beyond general issues of being sep-
arated from young children during formative stages of their 
lives. These include the possibility of going to sea while preg-
nant, and accommodation for lactation while at sea. There is a 
dearth of formal information available to US women regard-
ing whether or not they can participate in research cruises 
while pregnant, and under what circumstances (e.g., allow-
able if a ship is within a certain distance of shore, or if there 
is a medical doctor on board, or depending on stage of preg-
nancy, or at the discretion of captains or chief scientists). For 
example, as of the summer of 2014, UNOLS, the program 
that coordinates the US oceanographic research fleet, does 
not have a formal policy regarding pregnant women going to 
sea. (By comparison, the US Antarctic Program has a policy 
that pregnancy is a “not physically qualified” condition for 
working at any time and at any station or on research vessels 
in Antarctica.) The lack of a formal policy leads to misinfor-
mation or worse—women choosing to go to sea while preg-
nant and hiding this information, which can be dangerous 
for all involved if there is an emergency. There are even fewer 
resources available for women who have recently given birth 
and may want to pump breast milk while at sea (e.g., insuf-
ficient private lactation space on board, non-existent facili-
ties for storing collected breast milk). There are alternative 
solutions for some of these issues, such as sending a student 
or technician to sea in place of a pregnant or breastfeeding 
female scientist; however, these options can be limiting for 
early career women who lack the financial resources to sup-
port these alternatives, and potentially counterproductive for 

a woman who needs at-sea experience to become a chief sci-
entist on a future expedition. 

In recognition of some of these issues, the NSF provides 
funding specifically to support and promote women in fac-
ulty and leadership positions through the ADVANCE pro-
gram started in 2001 (see Holmes, 2014, in this supplement 
for a more detailed discussion of the ADVANCE program) 
and the Career-Life Balance (CLB) Initiative launched in 
2012. Over $230 million has been awarded through these 
programs to date. In addition, some recent NSF policy 
changes (as of December 26, 2014) permit charges to all NSF 
grants for dependent-care expenses, such as daycare, that are 
above and beyond normal expenses as long as the institu-
tion allows such costs (see http://www.nsf.gov/pubs/policy-
docs/pappguide/nsf15001/sigchanges.jsp). NSF allows CLB 
supplements to existing grants for salaries for project per-
sonnel who replace individuals on a leave of absence due 
to dependent care (see CLB FAQs at http://www.nsf.gov/
pubs/ policydocs/ clb/clbfaqs.jsp). It is unclear how success-
ful ADVANCE-enabled female recruiting will be at retain-
ing female faculty in the long term, but evidence suggests 
that the program is having some impact (Holmes, 2014, 
in this supplement).

RECOMMENDATIONS FOR OVERCOMING 
MODERN CHALLENGES FOR WOMEN IN 
ACADEMIC OCEANOGRAPHY
To secure the pipeline of women working toward tenure- 
track and senior-scientist positions, and to retain women 
in oceanography in particular, we provide the following 
recommendations.
1. Institutions should solicit the names of women at the 

search committee phase when hiring for new posi-

tions to help avoid unconscious gender bias that may 
work against women being named as potential candidates 
(West and Curtis, 2006; Moss-Racusin et al., 2012). 

2.  University departments and mentors should be more 

proactive in educating master’s and doctoral students 

about the possibility of extending tenure clocks and 

professor rank expectations to allow family leave, so 
that female students know that there can be support net-
works for having children while staying in academia. 
Others take this one step further and recommend that 
institutions consider leveraging resources to provide 
on-site daycare for faculty (Ecklund and Lincoln, 2011). 

http://www.nsf.gov/pubs/policydocs/pappguide/nsf15001/sigchanges.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf15001/sigchanges.jsp
http://www.nsf.gov/pubs/policydocs/clb/clbfaqs.jsp
http://www.nsf.gov/pubs/policydocs/clb/clbfaqs.jsp
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3.  Faculty should be mindful of proven unconscious gen-

der bias by both sexes, and of how diminished compe-
tency judgments, rewards, and mentoring may discourage 
female students and junior faculty from successfully com-
peting for higher ranking career positions (Handelsman 
et al., 2005; Moss-Racusin et al., 2012). 

4.  Institutions are encouraged to have written policies for 

hiring and retaining dual-career academic couples, and 
even to announce dual-career opportunities in recruit-
ment materials. 

5. People in positions of authority—such as department 

chairs, directors, and deans—should ensure that all 

employees follow appropriate codes of conduct and 

sexual harassment prevention policies in the labora-

tory and in the field, with clear mechanisms for report-

ing incidences of harassment (Clancy et  al., 2014), 
and they should ensure that common discrimination 
pitfalls are avoided. 

6. All scientists should be mindful of common gender bias 

in such things as selection of plenary speakers at con-

ferences (Kappel and Thompson, 2014, in this issue) and 
work toward unbiased and more representative gender 
distribution (Martin, 2014). 

7. Women should harness the power of support groups 

and social media to surround themselves with female 

role models, and they should seek mentoring. We 
encourage women oceanographers to embrace these 
mechanisms by, for example, joining programs that pro-
mote and support women in marine science (the Society 
for Women in Marine Science is one example), actively 
engaging in social media groups focused on women in 
oceanography and other science fields, and participat-
ing in mentoring programs such as Mentoring Physical 
Oceanography Women to Increase Retention (Clem et al., 
2014, in this issue).

8. Institutions are encouraged to “recognize the finan-

cial constraints fieldwork places on young parents, 

and explore alternative ways of supporting young par-

ents in the field” (Bell et  al., 2005). For example, the 
Earth Institute at Columbia University has made addi-
tional research assistance available for women during 
family-life “transitional” periods (such as childbirth) and 
has enabled childcare for women needing to be in the field 
(Bell et al., 2005). 

9. We encourage UNOLS to adopt a formal policy related 

to the ability of pregnant women to participate in sea-

going fieldwork that is not overly restrictive and is 

based on sound scientific and medical advice. In cases 
where expedition length or timing precludes safe partic-
ipation by young mothers or mothers-to-be, we encour-
age women to speak with their departments or program 
managers about options for supporting additional per-
sonnel to participate as their representatives. We highlight 
the increasing use of telepresence that in some cases could 
enable young parents to participate in fieldwork remotely 
(Fundis et al., 2012; Van Dover et al., 2012).

10. We encourage program managers involved in evaluat-

ing proposals that include ship time requests to explore 

whether proposals with female leads are disproportion-

ately unsuccessful, and if so, whether there are mecha-
nisms to address this issue. 

CONCLUSION
There have been some promising improvements in the repre-
sentation of women in oceanography over the past decade, as 
seen in the percentage increases in females in academia and 
as chief scientists (Figures 1, 2; Tables 1, 2), but more work 
needs to be done to even the field, especially at top levels. 
This article highlights opportunities to advocate for the career 
needs of female oceanographers. We end by acknowledging 
the recent promotion of several women to top-level posi-
tions related to oceanography—such as directors of ocean-
ographic programs, administrators of federal programs, pro-
gram managers, and chief editors of science magazines, as 
discussed in more detail elsewhere (O’Connell, 2014, in this 
supplement). We hope their success is an indication of sus-
tained change that will encourage women to remain active in 
the field of oceanography. 
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