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Sea turtles are a circumglobal taxon that receive considerable research and
conservation attention; however, there is little published information about
patterns of representation for people working with these species. To assess
long-term trends in gender, geographic, and institutional representation within
the sea turtle community, we quantified information from 7041 abstracts
presented at the International Sea Turtle Symposium (ISTS) between 1988-
2018. We report several key findings. (1) The number of authors per abstract
doubled over the study period, suggesting greater acknowledgment of
contributing individuals. (2) The proportion of female first and last authors has
increased over time and at the end of the study period female first authors were
in a slight majority (53%) even though last authors remained predominantly (64%)
male. (3) Most researchers were from North America (45%) but representation
from other continents has increased over time. (4) It was common for authors
from North America (34%) and Europe (42%) to conducted research in other
continents. This was far less common (<6%) for authors in Africa, Asia, Central
America and the Caribbean, and South America. (5) Most authors (48%) were
affiliated with academic institutions. Overall, our results reveal a slow trend
toward gender equity and globalization in the sea turtle community. Increasing
opportunities for underrepresented groups should therefore remain a key
priority. To facilitate this process, we suggest hosting symposiums in
underrepresented regions, providing grants for underrepresented individuals,
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developing opportunities to present abstracts remotely via hybrid events, and
promoting gender equity in senior researcher positions.
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demography, conservation, marine biology, international sea turtle symposium, conference,

diversity, congress

Introduction

Identifying representational biases in professional
environments is a vital step toward building more inclusive
and diverse communities (Chachra, 2017). An interesting case
study for revealing geographic and gender biases within the field
of ecology would be to characterize representational patterns in
sea turtle researchers and conservationists (hereafter shortened
to “sea turtle community”). This is because sea turtles are a
circumglobal taxon (Wallace et al, 2010) of considerable
commercial and ecological importance (Tisdell and Wilson,
2001; Heithaus, 2013). In addition, sea turtles have broad
charismatic appeal (Campbell and Smith, 2006) and many
populations are of conservation concern (Wallace et al.,, 2011).
In turn, this has lead to the establishment of research and
conservation programs for sea turtles throughout an extensive
range of countries worldwide (Mazaris et al.,, 2017). Studying
long-term trends in geographic and gender representation
within the sea turtle community may therefore provide
insights into similar patterns within the field of ecology on a
global scale.

Academia provides a convenient structure for assessing
representation via authorship on scientific publications or
conference abstracts (AlShebli et al., 2018). As authorship is
not limited to a single individual and generally includes everyone
considered to have made a significant contribution, publications
with higher numbers of authors theoretically reflect larger
collaborative networks (Moed, 1989). Importantly, larger
collaborative networks can also tackle broader research
questions than a single researcher (e.g., Kot et al,, 2022). Such
advantages of large collaborative networks are particularly
relevant within the sea turtle community considering that
turtles’ migratory routes, nesting beaches, and foraging areas
frequently span geopolitical boundaries (e.g., Patel et al., 2015;
Robinson et al., 2016). Yet, it should be noted that a higher
number of authors per study does not necessarily equate to
increased patterns of geographic or gender representation
(Zitt, 2005).

“Parachute science” is an increasingly discussed
phenomenon whereby individuals or organizations from
higher-income countries establish programs in lower-income
countries but fail to invest in; fully partner with; or recognize
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local governance, capacity, expertise, and social structures
(Stefanoudis et al., 2021; de Vos and Schwartz, 2022). This has
ethical implications, can led to conflicts of interest between local
and international stakeholders, and may overshadow research
efforts lead by local scientists (Passos et al., 2020; Haelewaters
et al, 2021). The potential for parachute science may be
particularly high within the sea turtle community considering
that most sea turtle habitats are found in the “global South”
(Wallace et al., 2010), while sea turtle projects are primarily
funded and managed via volunteer-based ecotourism efforts that
traditionally cater to individuals from the “global North” (Rudd
et al., 2021).

Gender representation is another key topic in which several
studies have highlighted worrying trends within ecology (e.g.,
Lariviere et al., 2013; Kern et al., 2015). Overall, the proportion
of female first authors has increased in recent decades; however,
female first authors generally remain in the minority and only
35.2% of all articles published in 10 leading peer-reviewed
ecological journals in 2016 had female first authors (Salerno
et al, 2020). The discrepancy in this study was even more
pronounced for last authors with only 27.9% having female
last authors (Salerno et al., 2020). In addition, there is plenty of
variation within specific scientific field with relation to trends in
gender equality. For example, the percentage of female first
authors in coral research has increased from 18% to 33% over
the past three decades (Ahmadia et al., 2021) while a more
robust increase from <10% to ~ 45% was seen in elasmobranch
research over a similar time frame (Shiffman et al., 2020).
Quantifying comparable patterns in taxon-specific fields, such
as the sea turtle community, could therefore help us focus efforts
on where they are needed most and help to highlight which
strategies have been most effective at promoting gender equity
in science.

To investigate long-term trends in geographic and gender
representation in the sea turtle community, we analyzed thirty
years of abstracts from the International Sea Turtle Symposium
(ISTS). The ISTS provides a platform for the sea turtle
community worldwide to network and share their latest
findings (e.g., Casale et al., 2005; Gaughran, 2012; Pinou et al.,
2019). While there are other notable sea turtle-specific meetings,
such as the Australian Marine Turtle Symposium and the
Mediterranean Conference on Marine Turtles, the ISTS may
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remains the largest international event. Representation of the
presenters attending the ISTS can therefore serve as a proxy for
the global sea turtle community. In addition, as the presentations
given at the ISTS include studies that may never be published in
peer-reviewed scientific publications (e.g., governmental reports,
anecdotal observations, conservation techniques), they arguably
provide a more holistic representation of the sea turtle
community than would be provided by a review of exclusively
peer-reviewed manuscripts.

This specific objectives of this study were to characterize
changes at the ISTS over the past three decades in (1) the
number of authors per abstract, (2) the percentage of male
and female first and last authors, (3) the geographic patterns in
the research location and the location of the author's affiliated
institution, and (4) the representation of government, private,
non-profit, and academic institutions.

Methods
Data source

The first ISTS was held in 1980 and was repeated annually
until 2020, when subsequent events were put on hold until 2022
due to the COVID-19 pandemic. The first seven events were based
around informal discussions and meetings. Since 1988, however,
the event followed a more structured format based around several
days of short presentations (8-20 mins each). The abstracts from
these presentations were compiled into a “Book of Abstracts” and
published online after each symposium at https://www.
internationalseaturtlesociety.org/publications/proceedings/ or
https://repository.library.noaa.gov/.

We gleaned data from every abstract presented in the annual
Book of Abstracts between the 8 ISTS in 1988 and the 38™ in
2018 (for full references see Supplementary Materials 1).
However, we were unable to compile data from the 32" 35t
37" and 39" events as their Book of Abstracts had not been
made publicly available at the time of writing this manuscript.
The information that we gleaned from each abstract is detailed
in the sub-headers below. We did not access, or report on, any
additional personal information beyond what was shared within
each Book of Abstracts. Furthermore, no individuals or
institutions will be named directly in this manuscript. The full
dataset can be accessed at https://doi.org/10.5061/
dryad.tmpg4{518

Presentation format

We noted the location of each ISTS event, the number of
abstracts per year, and whether each abstract was given as an oral
or a poster presentation. Presentations were occasionally made
in other formats, such as video presentations, but for consistency
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we excluded these abstracts from this analysis. Similarly, we did
not include abstracts from key-note presentations.

Number of authors per abstract

We recorded the number of authors, including the first
author, for each abstract. When a collective of individuals
were listed under a single heading (e.g., J. Jonah Jamieson and
volunteers), the collective was counted as a single individual.

Inferring gender of first and last author

We inferred the gender of first and last authors by consulting
the Oxford Dictionary of First Names (Hanks et al.,, 2006) to
determine which names were typically denoted as male, female,
or gender neutral. For example, Alexander would be listed as
male, Alexandra would be listed female, and Alex would be listed
as gender neutral. If the author initialized their first name, we
used the next name they had listed as long as it was not their last
name (i.e., J. Jonah Jamieson would be shortened to Jonah
Jameson but J. J. Jamieson would not be categorized). For
names that did not appear in the Oxford Dictionary of First
Names or were considered gender neutral, we inferred gender
using the platform Gender-API (https://gender-api.com/).
Gender-API provides a percentage-based probability of the
gender of each name, and we assigned gender if the
probability was >50%. Names with an equal 50% probability
for either gender were not categorized.

We acknowledge that gender is not binary, and the gender
statistically inferred via an author’s name may differ from their
self-identified gender. Consequently, our representation of
gender lacks complexity and will not represent the holistic
array of genders may attend each ISTS. Thus, our analyses
should only be considered a coarse simplification to provide
broad-scale insights into gender representation at the ISTS. As
such, we hereafter use the notation gender* to refer to the
binomial gender-coded data.

Institutional and study site

We recorded the location of the first author’s institutional
affiliation (hereafter referred to as the institutional site). When the
first author had multiple affiliations, we only used the location of
the first affiliation that they had listed. We also determined the
geographic location where the research presented took place
(hereafter referred to as the study site). We defined the study site
as the area where the sampling took place and not where the analyses
were conducted. For example, if samples were collected from turtles
in Costa Rica but then exported to the USA for analysis, the study site
would be listed as Costa Rica. Similarly, if samples were collected/
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biologging devices were placed on turtles in one country but the
turtles then migrated to another country, only the country where the
samples were collected/devices were deployed was listed. A single
abstract could have several study sites. We only recorded the location
of the study if it could be deduced with certainty.

We defined the institutional and study site to the level of
both country and continent when possible. When assigning a
country, we used political borders and so all territories, islands,
or dependencies were listed as part of their principal country.
For example, the US Virgin Islands were listed as part of the USA
and French Guyana was listed as part of France. In contrast,
when determining continents, we used geographic borders. This
meant that territories, islands, or dependencies may be listed as
being in a separate continent to their principal country (for
details see Supplementary Material 2). For example, the US
Virgin Islands would be considered part of Central America and
the Caribbean, and French Guyana considered part of South
America. The definition of a continent varies worldwide and so
we delineated the continents following the United Nations global
geoscheme (UNSD, 2022) as Africa, Antarctica, Asia, Central
America and the Caribbean, Europe, North America, Oceania,
and South America (for details see Supplementary Material 3).

As study sights could be spread across multiple continents,
we assigned each abstract a “continental representation value”. If
an abstract only had study sites in a single continent, it received a
value of 1 for that continent. If the abstract had study sites in
multiple continents, then the representation value was divided
between those continents. For example, an abstract with study
sites in both Asia and Europe would has a continental
representation value of at 0.5 for each continent. When studies
stated that they occurred in a particular region, we still assigned
them a continent even if they could not be unequivocally
assigned to specific countries. However, we did not assign
continents or countries if no specific region was specifically
stated in the abstract.

Affiliated institution of the first author

We noted and categorized the affiliated institution for all first
authors. When an author listed more than one affiliation, we
only used the first one they listed. We assigned institutions to
one of five categories. (1) Academic - this included traditional
educational institutions, both public and private, such as high
schools, colleges, and universities (e.g., Oxford University, Duke
University). (2) Governmental - this included local, federal, or
national governmental entities. This also included governmental
run initiatives such as National Park services and government
funded research centers (e.g., National Oceanographic and
Atmospheric Administration run institutes in the USA or
Consejo Superior de Investigaciones Cientificias in Spain). (3)
Non-profit - this included non-profits, charities, and non-
commercial organizations as well as research centers/institutes
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that were not directly affiliated with universities or colleges (e.g.,
the Sea Turtle Conservancy). (4) Industry — including for-profit
institutions such as consulting agencies, aquariums, and private
museums (e.g., the New England Aquarium). Museums
associated with academic institutions were listed under the
associated academic institution (e.g., the Peabody Museum of
Natural History was considered part of Yale University and thus
included in the academic category). (5) Unknown/Not Listed —
was used when the affiliation was not listed or it could not be
assigned with certainty to one of the other categories.

Statistical analyses

Changes over time were estimated using linear least-squares
regression in R (R Project V.4.1.2). We used the least-squares
method as it provided a robust method of change over time that
was less influenced by outliers than methods such as mean
percentage change. Nevertheless, we acknowledge that this
method assumes that all patterns follow a linear distribution.

Results

Between 1988 and 2019, 32 ISTS events were held worldwide
(Figure 1). Of these, 21 (66%) were held in North America. In
contrast, only 4 (13%) events were held in Central America and
the Caribbean, 3 (9%) in Asia, 2 (6%) in Europe, and 1 (3%) in
Oceania. No ISTS events were held in Africa.

Presentation formats and authorship

We analyzed 7041 abstracts from 28 ISTS events between
1988-2018, excluding those from 2012, 2015, 2017, and 2019 as
the Book of Abstracts for these events were not publicly available
at the time of writing this manuscript. Over time, the number of
abstracts per event increased from 36 in 1988 to 483 in 2011
(Figure 2). Separating oral and poster presentations revealed that
this growth was largely attributable to an increase in poster
presentations (Supplementary Material 4). Since 2011, the
number of abstracts per event has plateaued.

The mean number of authors per abstract increased steadily
at a rate of 0.1 mean number of authors per year, from 2.3
authors per abstract in 1988 to 4.8 in 2018 (Figure 3). The
standard deviation of the number of authors also increased
steadily from 1.4 in 1988 to 4.2 in 2018.

Gender* of first and last authors

The percentage of female first authors increased at a rate of 0.8
per year (Figure 4A). As a result, while only 37% of abstracts had
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female first authors between 1988-1997, this increased to 53% during
2009-2018. The percentage of female last authors also increased but
at a slower rate of 0.4% per year (Figure 4B). Additionally, female last
authors remained in the minority over the study period. Specifically,
27% of abstracts had female last authors between 1988-1997 which
only increased to 36% during 2009-2018. In 2% of abstracts, the
gender* of the first and last authors were not categorized and this
never exceeded 8% in a single year.

Institutional and study site

There was an increasing trend in the total number of
countries represented by both institutional and study sites, and

there were always more countries represented in study sites than
institutional sites (Figure 5). However, it seems that these trends
plateaued in 2010. In addition, there was a distinct peak in the
number of countries included as study sites between 1989-1991.
We were unable to determine the country of the study site for 9%
of abstracts and this never exceeded 13% for a single year.
North America hosted more institutional sites than any
other continent for every year except for 1998, 2010, and 2016
when the event was held in Mexico, India, and Peru respectively
(Figure 6A). The percentage of abstracts from institutions in
North America decreased at a rate of 1.8% per year and from an
annual mean of 72% between 1988-1997 to 37% between 2009-
2018. The continent with the second highest percentage of
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FIGURE 5

Number of abstracts (black), number of countries represented by institutional sites (red), and number of countries represented by study sites

(blue) per year at the International Sea Turtle Symposium

institutional sites was Central America and the Caribbean, with
15% of all abstracts over the study period. The percentage of
abstracts from institutions in Central America and the
Caribbean ranged from 3-39% and slowly increased at a rate
of <0.1% per year. Institutions from Africa, Asia, Europe, and
Oceania each generally constituted <10% of abstracts per year
but this increased at rates between 0.3-0.5% per year. The
percentage of abstracts from institutions in Africa, Asia,
Europe, Oceania, or South America only exceeded 15%
annually when the ISTS was hosted in the same continent.
Africa has never hosted an ISTS event and never exceeded 9%
of abstracts in a single year.

Study sites were primarily in North America, which
accounted for 29% of all abstracts (Figure 6B), with Central
America and the Caribbean as a close second with 28%. Both
continents exhibited a general decrease in representation over
time, and this decrease of 1.4% per year for North America was
far greater than the 0.1% decrease for Central America and the
Caribbean. Between 1988-1997, North America and Central
America and the Caribbean represented 47 and 25% of all
abstracts, respectively, and this decreased to 20 and 22% in
2009-2018. In contrast, increasing trends of 0.1-0.5% per year
were observed in study sites from Africa, Asia, Europe, Oceania,
and South America. As such, the mean percentage of abstracts
with study sites in these continents increased from 1988-1997 to
2009-2018 by 1 to 8% for Africa, 4 to 14% for Asia, 5 to 7% for
Europe, 3 to 8% for Oceania, and 5 to 13% for South America.

When comparing percentage representation between
institution and study sites, we observed that North America
and Europe always had greater representation as institutional
sites than study sites (Figures 6A, B). Specifically, the ratio of
abstracts from institutional sites compared to study sites was
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1:0.6 for both North America and Europe. In contrast, all other
continents were more commonly represented by study sites than
institutional sites. Specifically, the ratio of institutional to study
sites was 1:1.6 for Africa, 1:1.2 for Asia, 1:1.8 for Central America
and Caribbean, 1:1.1 for Oceania, and 1:1.3 for South America.
Furthermore, almost all abstracts with study site in North
America (98%) and slightly less for Europe (93%) were
conducted by institutional sites in the same continent
(Figure 7A). In contrast, the percentage of abstracts with study
sites in the same continent as the institutional sites was lower for
Africa (62%), Asia (83%), Central America and Caribbean
(55%), Oceania (76%), and South America (79%) (Figure 7A).
Viewed from the opposite perspective, the percentage of
institutions from North America and Europe with study sites
in other continents was 34 and 42% respectively, yet this number
was far lower for researchers from institutions in Africa (6%),
Asia (3%), Central America and Caribbean (4%), Oceania (19%),
and South America (5%) (Figure 7B).

Affiliated institution of the first author

The majority (48%) of institutions were academic (Figure 8).
The percentage of academic institutions ranged from 38-57%
and exhibited a nominally decreasing trend of <0.1% per year.
The prevalence of government affiliations decreased over time at
a rate of 0.5% per year, going from an annual mean of 25% of
affiliations in 1988-1997 to 16% during 2009-2018. In contrast,
non-profits increased from an annual mean of 15% of affiliations
between 1988-1997 to 30% during 2009-2018. The least
common affiliation category was industry, constituting an
annual mean of only 6% of all affiliations and only ranging
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FIGURE 6

(A) Percentage of institutional sites from different continents at the International Sea Turtle Symposium. (B) Percentage of study sites from
different continents at the International Sea Turtle Symposium. The location of the event is indicated alongside the year on the lower x-axis.

between years from 4-10%. The number of unknown affiliations
was <5% each year.

Discussion

The past decade has seen a rapid increase in awareness about
representational biases in academia (Fisher et al., 2012; Pearson
and Schuldt, 2014; Kern et al., 2015). By quantifying such biases
we gain an objective viewpoint from which we can design
effective measures for promoting equity (Casad et al., 2021).
Within this context, we assessed long-term trends in geographic
and gender representation within the sea turtle community by
analyzing thirty years of abstracts presented at the ISTS.

Increasing co-authorship

We observed a consistent increase in the number of authors
per abstract, resulting in an almost doubling of this metric over
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the study period. Predictably, this trend was also observed by
Mazaris et al. (2018) in the number of authors on articles
published in scientific journals on sea turtle biology. Mazaris
et al. (2018) used network analysis to infer that this trend
reflected a growth in collaborative networks internationally,
and this is likely also the case here. Indeed, the increase in the
number of co-authors per abstract that we observed also
coincided with a general trend towards a greater geographic
diversity of study sites (Figure 6B). Another key factor
supporting the growth in the numbers of co-authors on both
abstracts at the ISTS and published literature could also be
changing opinions towards what is needed for co-authorship.
While efforts are being made to standardize authorship in
scientific fields (Brand et al., 2015), the process remains largely
discretional and can be influenced by seniority as much as
contribution (Lissoni and Montobbio, 2015). Thus, a societal
change towards a more inclusive and flexible view of the
prerequisites for authorship could also lead to an increase in
author numbers.

frontiersin.org


https://doi.org/10.3389/fmars.2022.943056
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Robinson et al.

10.3389/fmars.2022.943056

A
2000
“» Institutional Location
AL e —
© M Africa
4% 1600 o Asia
'2 1400 Central America
‘S m Europe
] 1200 B North America
'g 1000 Oceania
= .
é 300 South America
600
400
200
0
Africa Asia Central Europe North Oceania South
America America America
Study Sites
B
3000
" ] Study Sites
L =4 4
= 1 mAfrica e
= 2500 4 .
2 1 MAsia
-3: 1 Central America
s 2000 { M Europe
5 1 ®North America
o 1 Oceania
g 1500 1 M South America
= ]
1000 ] E
O - - .
0 :!'— . - . : .
Africa Asia Central Europe North Oceania South
America America America

Institutional Location

FIGURE 7

(A) The number of abstracts from study sites in each continent (x-axis). Each bar is divided into separate colors that represent the continent of
the institutional site that conducted the research. (B) The number of abstracts from institutional sites in each continent (x-axis). Each bar is

divided into separate colors that represent the continent of the study site.

Subjective opinions on authorship could explain why even
though an increase was observed in the numbers of authors from
both symposium abstracts (reported here) and the scientific
literature (Mazaris et al., 2018), the number of authors from
abstracts was generally around one individual higher than for
scientific literature in equivalent years. This could represent that
there is a general pattern for higher number author studies to be
presented at conferences yet are never published in the scientific
literature. Alternatively, if we accept the assumption that most
studies presented at conferences will eventually be published in
the scientific literature, one explanation for the difference in the
number of authors could be that some researchers are more
selective when allocating authorship when publishing in
scientific literature than for conference abstracts. To determine
whether such “selectivity” is biased towards specific
demographics would be an informative direction for
future research.
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Gender* representation

The prevalence of female first and last authors at the ISTS
increased over the study period. Such trends could be partly
attributable to efforts within the sea turtle community, and the
broader scientific community, to promote female involvement,
leadership, and ownership in research and conservation
programs (e.g., Husu, 2015; Massey et al., 2021). However, this
transition is occurring for first authors at almost double the rate
for last authors. Thus, another key factor explaining this trend,
and supported by our observation that most abstracts at the ISTS
were submitted by authors from academic institutions, could be
the increasing trend of female enrollment at universities in
numerous countries worldwide (e.g., Booth and Kee, 2011;
Winn, 2016). In fact, university enrollment by females has
now exceeded male enrollment for almost two decades in
North America and Europe (McDaniel, 2013; Conger, 2015).
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Institutional affiliations of the first authors on abstracts from the International Sea Turtle Symposium.

Such trends in university enrollment would likely have a greater
effect on first authors than last authors because, in ecological
fields, the first author position is usually occupied by the
individual that played the largest role in conducting the study
while the last author position is reserved for the project’s
supervisor (Weltzin et al., 2006). As such, junior-level
scientists (e.g., graduate students, post-doctoral fellows) are
typically, but not always, first authors while senior scientists
are last authors. In turn, this may mean that progress towards
gender equity in the sea turtle community is occurring faster at
junior, rather than senior, levels. In fact, last authorship at the
ISTS is still largely male dominated.

If both male and female junior-level scientists were equally
likely to remain in the field of science, the trend for increasing
proportions of female first-authors should be mirrored in last-
authors but with an appropriate time-lag to account for the time
required to transition from a junior to senior scientist. However,
the slower increase in female last authors suggests that female
scientists are not reaching senior levels. This has been attributed
to a lack of retention of women in science, engineering, and
technology careers (Servon and Visser, 2011; Holman et al.,
2018) and many studies have assessed that there are a multitude
of factors biasing against females achieving senior positions in
science, including complex interactions between cultural
stereotypes, professional and lifestyle choices, and individual
ability beliefs (reviewed in Ceci and Williams, 2011). Identifying
how these issues affect female retention or promotion within the
sea turtle community, and other academic fields, will be key to
addressing the gender imbalances currently observed.

Geographic representation

Most institutional and study sites were based in North
America at the beginning of the study period but
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representation across all continents has grown over time.
While the number of countries represented both as study sites
and institutional sites has plateaued since 2010, the number of
abstracts also plateaued around this time. More importantly, the
percentage of abstracts from institutional and study sites in
under-represented continents, including Africa, Asia, Central
America and the Caribbean, and South America, continued to
increase beyond this point (Figure 7). This suggests that even
though the total number of different countries was not growing,
the proportional representation from different regions continued
to increase until the end of the study period. Thus, it appears that
the globalization of the ISTS does not only reflect the growing
size of the event but also increasing representation from
different continents.

Such trends reflect increasing globalization of the sea turtle
community alongside growing international collaboration (see
section Increasing Co-Authorship). Indeed, the large peak in
study sites that occurred between 1989 and 1991 can be largely
attributed to three key abstracts that specifically discuss efforts to
build large multinational collaborations for data generation and
knowledge transfer, and such efforts may have had a long-lasting
effect within the sea turtle community. Another factor that
appears to have supported increasing continental
representation at the ISTS could be that the event has been
held in an increasing number of countries. Specifically, before
1998 the ISTS was only held in North America but since then has
been held in every continent except Africa and Antarctica. The
effect of the ISTS on representation is clear, considering that
whenever the ISTS is held in a particular region there is a
concurrent increase in abstracts submitted from institutions in
the host continent. In fact, the only years when institutional
representation from Asia, Central America and the Caribbean,
Oceania, and South America exceeded 20% of abstracts was
when the event was held in that continent.
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While this trend towards of globalization is promising, a
telling statistic is that the number of countries listed as study
sites always exceeded that for institutional sites. In other words,
research is frequently conducted in countries that do not have
institutional representation at the ISTS. This trend appears to be
driven by institutions in North America and Europe as 34 and
42%, respectively, of all abstracts presented by institutions from
these regions were conducted internationally (Figure 7A). In
contrast, the percentage of abstracts from institutions that
conducted research internationally was <6% for Africa, Asia,
Central America and the Caribbean, and South America.

Unidirectional trends for higher income countries to
conduct research in lower income countries, while the reverse
is almost entirely absent, are not unique to the sea turtle
community and represent a major inequity within the field of
ecology (Stocks et al., 2008; North et al., 2020; Asase et al., 2021).
These patterns suggest that trends in global wealth inequality are
a key factor behind unequal patterns of geographic
representation at the ISTS. One method by which the ISTS has
been addressing potential financial barriers for individuals from
lower income counties has been the highly successful travel and
research grant programs. Yet, knowing that representation is
significantly higher when held internationally, efforts could be
made for future events to be held in underrepresented regions
and notably Africa, which is still to host a single event.
Alternatively, incorporating opportunities for individuals to
present abstracts remotely via online meeting software to form
hybrid online/in-person events could break down barriers
associated with the cost of international travel. In support of
this latter idea, the most recent ISTS symposium in 2022 was
held entirely online and while attendance was lower than in-
person events, the number of countries represented exceeded
normal levels (anonymous reviewer, personal communication).

Institutional representation

Academic institutions were the primary affiliation for most
authors each year and represent a key and stable driving force in
sea turtle research and conservation. This is comparable to many
other fields in wildlife ecology and conservation (Gray et al.,
2019, Collins et al., 2020). Governmental institutions were the
next most common affiliation; however, this decreased over time
and was largely mirrored by a reverse trend in non-profit
institutions. Interestingly, a similar trend has been observed in
the USA, with government funding for conservation slowly
being superseded by non-profit organizations (Bakker et al.,
2010). The patterns we observed could therefore either be a
product of the large percentage (45%) of institutions from North
America in this study or it could indicate that similar trends are
also occurring elsewhere around the globe. The reduction in
government support from the USA, which is generally retained
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in-country, and the growing non-profit sector could also play a
role in explaining the geographic diversity of both institutional
and study sites at the ISTS.

Conclusions

Our analyses revealed that the sea turtle community has
made progress toward building larger collaborative networks,
improving gender representation at all levels, and expanding the
geographic diversity of institutions and study sites. Nevertheless,
major representational biases remain - notably, the
predominance of male last authors and the greater
representation of institutions within North America and
Europe when compared to other continents. As such,
continued efforts are still needed to develop an inclusive and
diverse event that truly fulfills its “international” title. Such
efforts will only strengthen the sea turtle community and
improve the quality of the science and conservation it conducts.
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