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ABSTRACT: It is well-known that women are underrepresented in science, technology, engineering and mathematics (STEM), but the extent of
this underrepresentation varies among STEM fields. Analyzing gender demographics of publications within a field is an effective means of
quantifying representation because of the importance of publications to scientists’ careers and to the scientific community. We created a data set
consisting of all publications accessed with a database search on each taxonomic order of herpetofauna (Anura, Caudata, Gymnophiona,
Testudines, Crocodylia, Rhynchocephalia, and Squamata) as well as squamate suborders (Amphisbaenia, Lacertilia, Serpentes) from 2010 to 2019,
and another data set with all publications on Lacertilia and Serpentes from 1970 to 2019, and used these data sets to estimate the genders of
authors. During the past decade, our estimates show that male authors outnumbered female authors 2.24:1, with especially low levels of
authorship by females in studies on Gymnophiona, Crocodylia, and Squamata. However, female authorship increased steadily during the decade.
While male first authors also outnumbered females 1.95:1, male last authors outnumbered females 3.30:1, and male sole authors outnumbered
females 5.29:1. Papers with female first authors or last authors were more likely to have female coauthors than were papers with male first authors
or last authors. Papers with female first authors were more likely to be cited than papers with male first authors, and papers with female last
authors were less likely to be cited than those with male last authors. Finally, qualitative analysis of authorship estimates in studies on lizards and
snakes over the past 50 yr show that female authors represented about 10–15% of authors from 1970 to 2000, followed by a rapid rise in female
authorship over the past 20 yr to current rates of .30% female authorship. Our data suggest that the gender gap in herpetology, which has
traditionally appeared to be a male-dominated field, is slowly narrowing.

Key words: Publications; Women; Women in STEM

WOMEN have been underrepresented in STEM (science,
technology, engineering, and mathematics) fields throughout
history, and this inequity continues in various forms today
(West et al. 2013; Holman et al. 2018; Huang et al. 2020).
Although women comprise approximately half of the
workforce in the United States, Landivar (2013) found that
only 26% of STEM workers were women, ranging from 13%
of engineers to 47% of biological scientists. This varies even
within the biological sciences, with women making up 53%
of medical and life sciences jobs but only 20% of
conservation science and forestry jobs (Landivar 2013). In
the United States, the percentage of female undergraduates
became nearly proportional to that of the female population
in 1920 (Graham 1978), but even in recent years female
undergraduates in many STEM fields continue to be
underrepresented (Beede et al. 2011). The underrepresen-
tation of women in STEM increases at each academic level;
for example, in 1989 women earned 40% of undergraduate
degrees, 31% of master’s degrees, and 28% of doctorate
degrees, and held only 22% of university faculty positions
and 8% of full professor positions (White 1992). As of 2017,
women represented only 31% of biology faculty, with even

fewer in senior faculty positions (Li and Koedel 2017), even
though the majority of biology undergraduate and graduate
degrees are awarded to women (NSF–NCSES 2019). The
reasons for disparities in women’s representation in science
are complex but include parental influence steering young
girls away from persisting in STEM (Shapiro and Sax 2011);
family responsibility acting as a source of conflict with future
professional life (Pell 1996; Martinez et al. 2007; Shapiro and
Sax 2011); discouragement due to higher risk of unemploy-
ment, low wages, and few opportunities for promotion (Pell
1996); and lack of support from teachers and mentors (Pell
1996; Salerno et al. 2019). Gender gaps in employment,
tenure success, and compensation persist in STEM academia
today despite vigorous investment in programs to improve
the climate for women and increase diversity in academia
(Weisshaar 2017). Closing this gender gap would not only be
beneficial to women aspiring to work in STEM, but also may
benefit STEM fields as a whole, with studies having shown
gender-balanced research teams to have greatly improved
collaboration, which is invaluable to the scientific process
(Bear and Woolley 2011) and can lead to novel approaches
and perspectives (Haines et al. 2020).

While women remain underrepresented as professionals
and authors in STEM fields including ecology and wildlife
biology, further underrepresentation may be evident in6 CORRESPONDENCE: e-mail, etaylor@calpoly.edu

1
Downloaded From: https://bioone.org/journals/Herpetologica on 23 Mar 2021
Terms of Use: https://bioone.org/terms-of-use	Access provided by Earlham College



terms of the taxa studied. Certain groups of fauna are well-
loved by society whereas others are generally seen as
dangerous, and men on average may be more drawn to the
latter group than women. Men have been shown to be more
likely to take part in risk-taking behavior (Byrnes et al. 1999;
Reniers et al. 2016), which would naturally extend to
interacting with taxa considered by society to be dangerous.
When asked to rate their preference for different animals,
men were more likely to prefer predatory animals (e.g., wolf,
snake) than were women (Kellert and Berry 1987). We
wondered whether this gender difference in opinions about
animals is mirrored in the choice of study animal by
biologists. Herpetology includes the study of three orders
of amphibians and four orders of reptiles, many of which are
held in negative regard by much of society. In fact, the
intense fear of snakes is the most common in the world
(Agras et al. 1969), is far more prevalent in women than in
men (Fredrikson et al. 1996), and is more easily learned by
female infants than by males (Rakison 2009). Herpetology is
a highly male-dominated field, with women comprising only
5% of authors on The Wildlife Society publications on
amphibians and reptiles from 1937 to 2006 (Nicholson et al.
2008), with very few women publishing in major herpeto-
logical journals as of the 1990s (Wilson 1998), with male
invited speakers at herpetology conferences outnumbering
females 4 to 1 (Sardelis and Drew 2016), with a lower
percentage of female speakers (15%) than other taxa at
ecology conferences (Farr et al. 2017), and with very few
women elected to leadership roles in professional herpeto-
logical societies (Parenti and Wake 2016).

Publications are a major metric of professional success
that can affect a scientist’s prospects for getting academic
jobs and, once employed in academia, their chances of being
awarded tenure, promotions, and competitive funding. Only
23% of ecology and evolution papers published on the
JSTOR digital archive through 2011 that cite or were cited
by other JSTOR publications were authored by females
(West et al. 2013), and only 18% of authors of the Wildlife
Society publications from 1937 to 2006 were female
(Nicholson et al. 2008). The publication rate of female
academics still lags far behind those of male scientists in
terms of the number of publications (Wilson 1998; Duch et
al. 2012) and the number of patents (Ding et al. 2006), and
men outpace women in prestigious lead authorship roles,
especially in high-impact journals (West et al. 2013; Filardo
et al. 2016; Weisshaar 2017). A recent major analysis of
Elsevier publications in multiple academic fields across the
world demonstrated that male authors outnumber female
authors in all fields and countries studied, are cited more
often than female authors, have more coauthors, and tend to
collaborate more often with other men (Elsevier Research
Intelligence 2020). This same analysis demonstrated that the
gender gap in authorship is slowly closing, with the smallest
gap in the life and health sciences. Gender differences in
publication record are an important metric to consider when
analyzing diversity and inclusion in STEM fields because
publication record can dramatically affect employment,
tenure and promotion, funding success, and attraction of
students and collaborators, which all then feedback to
influence subsequent publication rate.

To examine gender gaps in publication rate in studies
across herpetological orders, we used author first names to

create estimates of the number of publications authored by
herpetologists based on binary gender (male or female, see
Materials and Methods for details). We acknowledge that
neither sex nor gender are actually binary in nature. A recent
survey of ichthyologists and herpetologists showed that 1.3%
identify as nonbinary or genderqueer (ASIH 2020), suggest-
ing that our methodology (see full explanation in Materials
and Methods) will misgender some authors. We emphasize
that our data set constitutes estimates of gender and does not
fully represent the complex spectra of sex and gender.

In this study, we tested the hypothesis that female authors
are underrepresented in herpetological publications, but that
the gender gap is slowly closing. Based on our hypothesis, we
expected that the ratio of female authors to male authors
across all orders of herpetofauna has increased over time,
following the trends in other STEM fields. We estimated
gender gaps in studies published 2010–2019 in terms of total
authorship, and also first authorship and last authorship,
because these latter two are likely to respectively indicate the
person who contributed the most to a project and the
supervisor of the project (Duffy 2017; Fox et al. 2018). We
hypothesized that females would be particularly underrep-
resented in these key authorship positions, especially as last
author, on account of the lower proportion of females in
higher supervisory roles. Additionally, recent studies have
shown that female authors are more likely to collaborate with
other females in the life sciences (Holman and Morandin
2019; Salerno et al. 2019), so we predicted that female
authors would be less likely than male authors to publish sole
author papers, and also that papers with female first or last
authors would be more likely to have female coauthors than
papers with males in those positions. Finally, we examined
the number of times papers from 2010–2019 were cited to
determine whether author gender affects this metric of a
paper’s impact.

We further hypothesized that a gender gap occurs in
studies on all seven orders of herpetofauna, but is most
pronounced in taxa perceived by society as dangerous. We
addressed this by comparing estimated author gender gaps
in the 2010–2019 data set in dangerous species such as
Order Crocodylia and Suborder Serpentes with other
herpetological orders. In addition, we collected additional
data on male and female authorship in studies on lizards and
snakes over the past 50 yr (1970–2019) to determine whether
the gender gap in studies of snakes is more pronounced than
that in studies of lizards and to quantify how much this
gender gap has narrowed in this larger time frame. We chose
to compare authorship on snakes and lizards because these
closely related groups have a large number of publications,
and because in general, society seems to consider lizards to
be less dangerous than snakes.

MATERIALS AND METHODS

Data Collection

We downloaded and created a data set of all publications
containing certain keywords (see below) as ‘‘topic’’ from
2010 to 2019, using a combined search of three Clarivate
databases accessible through the California Polytechnic State
University institutional subscription (Biosis Previews, Zoo-
logical Record, and Web of Science Core Collection). We
limited the publications to articles in English. We used the
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following keywords to compile publications on each taxo-
nomic order, with the ‘‘or’’ function used for synonymous
terms: Gymnophiona or Caecilia, Urodela or Caudata,
Anura, Rhynchocephalia or Sphenodontia, Testudines or
Testudinea, and Crocodylia. For the final reptile order,
Squamata, we used the terms Amphisbaenia, Lacertilia or
Sauria, and Serpentes to collect the data separately for each
suborder. When reporting data on Squamata, these three
suborders are combined. Although this rank-based classifi-
cation does not reflect ancestry, monophyly (e.g., Lacertilia is
paraphyletic), or diversity (e.g., Rhynchocephalia is a
monotypic taxon whereas Squamata has well over 10,000
species), these are the terms used by databases such as Biosis
Previews to index publications and therefore facilitate the
creation of a data set of publications. Furthermore, most of
these taxa are monophyletic and readily recognized as
distinct groups of organisms by herpetologists. Duplicate
publications resulting from this search were removed from
the study prior to analyses. The records included in the
database may be affected by annual variation in journal
inclusion, temporal variation in taxon indexing methods by
Clarivate, and other factors; however, this should not greatly
affect the gender estimates calculated. Records for 2019 are
incomplete because publications from late 2019 were not yet
fully indexed at the time of database search in early 2020.

In addition to the data set from 2010 to 2019 on all
herpetological publications described above, we created
another database of all publications on lizards or snakes (e.g.,
with topic ‘‘Lacertilia’’ or ‘‘Serpentes’’) using the same
methods as above but spanning 1970–2019 to yield a total of
50 yr of all publications on lizards and snakes (n ¼ 97,313
articles with 155,631 total authors). Most publications prior
to 2000 are indexed with only the authors’ first initial rather
than full first name, so we manually looked up thousands of
author first names. This was extremely labor-intensive, which
is why we did not pursue similar data for all seven orders of
amphibians and reptiles. Notably, our lack of access to more
obscure journals likely biased our data set to certain journals,
and so we present data on total authorship events over these
50 yr for qualitative assessment of longer term trends in the
estimated gender gap of scientists publishing on lizards and
snakes but do not analyze the data quantitatively.

Gender Estimation

For the papers resulting from this keyword search, we
assigned probable gender to those authors whose first and/or
middle name was included in the index, utilizing standard
name-based gender assignment methods (West et al. 2013;
King et al. 2017; Fox et al. 2018; Holman et al. 2018). We
assigned gender with an algorithm we developed using the
United States Baby Names Database (available at http://
www.data.gov). We modeled the probability of a gender
assignment G given a name N as follows: P(gender ¼ G j
name ¼ N) ¼ SUM(gender ¼ G & name ¼ N) /
(SUM(gender ¼ G & name ¼ N) þ SUM(gender! ¼ G &
name ¼ N), or the probability of a gender assignment for a
name is equal to the percentage of occurrences in which the
name is mapped to the gender when considering all
instances in which that name occurred in the data. Although
other tools for gender assignment exist (e.g., https://
genderize.io), these are generally very expensive and our
method facilitated free gender estimation of our large data

set. We estimated this for all names within a database,
provided by the United States Social Security Association,
from the period of 1880 to 2015. Then, for a given first or
middle name, we use these estimates to determine which
gender assignment was most likely and provided an
associated confidence metric. For the cases in which there
were both a first and middle name, the gender assignment
was based on the name with the highest confidence estimate.
This database includes immigrant families to the United
States, so it contains names used in many countries across
the world. However, the accuracy of gender assignment
using a US name database varies by region, with western
industrialized nations being most accurate (Karimi et al.
2016; Jadidi et al. 2018), likely as a result of fewer babies
born in the United States being given names of non-English
origin and certain countries (e.g., China, South Korea,
Taiwan) having a high prevalence of unisex names (Bendels
et al. 2016).

Birth certificates in the database utilize assigned binary
sex (male or female) when in reality sex is not binary, nor
does it necessarily reflect a person’s gender identity, which
also is not binary (Richards et al. 2016; Dickens 2018).
Although our data are based on assigned, binary sex and not
gender identity, we utilize the term ‘‘gender’’ for this study
in accordance with the standard established by the American
Psychological Association when referring to social groups of
people (APA 2012). Thus we only provide estimates of
author gender within the confines of the binary gender data
supplied by the birth certificate database, and we emphasize
that our results do not reflect the nonbinary nature of both
sex and gender, nor do they provide any inference at all into
the gender identity of herpetologists.

We reduced potential error in gender assignment by only
including in our analyses (see below) those names with
.95% probability of being male or female in the database.
By excluding authors whose names were associated with a
given gender ,95% of the time, we reduced the risk for
inaccurate gender assignment but may have also dispropor-
tionately excluded authors from certain countries. Women
are more likely to have androgynous names than men
(Lieberson et al. 2000); therefore, this exclusion may also
have resulted in slight exaggeration of the underrepresenta-
tion of female authors. However, given that we were able to
utilize so many thousands of author data points, across
multiple taxonomic groups and over time, we believe that the
estimates we provide about the gender gap in herpetology
publications accurately reflect the true patterns in author-
ship. Although collecting data via survey would reduce error
and allow us to examine additional variables such as country
of residence, age, type of academic institution, gender
identity, and others, we would not be able to collect nearly as
much data, and we certainly could not go back in time to
survey authors from the past. For the rare events when this
method assigned an inaccurate gender to a scientist we
knew, we did not manually change the gender because we
wanted to avoid introducing additional bias by only
correcting data for people we knew. Importantly, occasional
inaccurate assignments should not affect the overall gender
estimates because so many thousands of authors are included
in the data sets. For all of these reasons, our methods only
provide estimates of percent male and female authors.
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Data Analysis

All data analyses were carried out using JMP v15 (SAS
Institute Inc., Cary, NC) and R v1.3.959 (� 2009–2020
RStudio, PBC, Boston, MA) with overall alpha set at P ,

0.05. Our data set consisted of the following variables
associated with each article: time of publication (year and
month), journal, gender of the authors (female, male,
unknown; all authors whose first names could not be
determined or whose gender was ,95% confidence male
or female were designated ‘‘unknown’’ and not included in
further analyses), total number of authors, number of
citations, and taxon (7 orders ¼ Gymnophiona, Anura,
Caudata, Rhynchocephalia, Testudines, Crocodylia, and
Squamata; Squamata further divided into 3 suborders ¼
Amphisbaenia, Lacertilia, Serpentes).

To address how scientific productivity in the form of
publications varies between female and male herpetologists,
we created an individual-based data set (i.e., the sample unit
was the researcher) and article-based data set (i.e., the
sample unit was the article). Analyses of total authorship
events were conducted on the individual-based data set,
whereas all other analyses (first-, last-, and sole-authorship,
collaboration, and times cited) were conducted on the
article-based data set. We limited the data analysis to papers
with 20 or fewer authors; for those publications (,0.3%)
with .20 authors, analysis includes the first 20 authors only.
The vast nature of the data set meant it was not possible to
assign unique author IDs to individuals, so we were not able
to analyze the extent to which individual authors contributed
to trends observed.

We analyzed the individual-based data set to examine
gender differences in total authorship events using a logistic
regression with gender as the dependent variable and
taxonomic order as the independent variable. A separate
analysis was done within Squamata using taxonomic
suborder as the independent variable. These analyses were

followed with Bonferroni-adjusted post hoc tests to compare
authorship between each taxon.

Using the article-based data set, we performed additional
logistic regressions with the gender of the first or last author
as the dependent variable and taxon as the independent
variable. We analyzed gender differences in sole-authored
articles using a Chi-square test of independence. The
distributions of female percentages of first and last authors
were not normally distributed, so we used a Kruskal–Wallis
test to compare mean ranks between categories created
based on taxa (seven order and three squamate suborders).
We compared the mean percent ranks of females (first and
last) across the groups. We used the Steel–Dwass method to
perform the comparisons among taxa (seven herpetological
orders and three squamate suborders) because this method
controls experiment-wise error rate. We examined whether
authors are more likely to collaborate with members of the
same gender using v2 tests, with Cochran–Armitage trend
tests evaluating trends over time. Finally, we used a negative
binomial regression, controlling for year of publication, to
examine how author gender affects the total number of
citations.

RESULTS

After excluding duplicate publications (n ¼ 142), our data
set for 2010–2019 included 62,953 publications with 255,485
total authorship events. The number of publications and
authors by year are presented in Table 1, and are broken
down by taxonomic order in the Appendix. Authors whose
first names were not present in the reference database or
were indexed by only first initial and last name (n ¼ 52,840)
or whose first names were ,95% assignable to a binary
gender (n ¼ 17,061) were also excluded, resulting in the final
data set of 185,713 total authorship events (Table 1).
Females represented 30.9% of total authorship events during
2010–2019, with a ratio of male authors to female authors of
2.24 to 1 across all seven taxonomic orders. The gender gap

TABLE 1.—Descriptive annual data for publications on all herpetofauna used in the analysis of authorship trends from 2010 to 2019: total number of
publications (from Cal Poly search of Clarivate databases, see Methods), total number of authorship events, average number of authors (total authorship
events divided by total publications), total authorship events with binary gender assigned (includes only those with .95% confidence in gender), number of
authorship events by male and female authors, and percent female authorship estimates. The total number of publications in any given year should not be
viewed as the exact number of herpetological publications on that taxon because records downloaded may be affected by annual variation in journal inclusion
by databases accessed, temporal variation in taxon indexing methods by Clarivate, and other factors. Records for 2019 are incomplete because publications
from late 2019 were not yet fully indexed at the time of database search in early 2020.

Variable 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total/Average

Total publications 6395 6505 6623 6694 6675 6456 6628 6622 6139 4216 62,953
Total authorship events 22,562 23,510 24,677 26,021 25,710 26,837 28,132 29,164 28,486 20,386 255,485
Average number of authors 3.5 3.6 3.7 3.9 3.9 4.2 4.2 4.4 4.6 4.8 4.1
Total authorship events

with gender assigned
16,051 17,143 17,887 18,965 18,924 19,591 20,368 21,334 20,737 14,713 185,713

Male authorship events 11,601 12,319 12,677 13,199 13,117 13,437 13,964 14,482 13,995 9637 128,428
Female authorship events 4450 4824 5210 5766 5807 6154 6404 6852 6742 5076 57,285
% female authorship events 27.7 28.1 29.1 30.4 30.7 31.4 31.4 32.1 32.5 34.5 30.9
Male first authors 2747 2892 2832 2880 2769 2827 2895 2950 2639 1787 27,218
Female first authors 1188 1252 1338 1405 1482 1483 1553 1610 1553 1096 13,960
% female first authorship events 30.2 30.2 32.1 32.8 34.9 34.4 34.9 35.3 37.1 38.0 33.9
Male last authors 3218 3267 3294 3329 3233 3257 3365 3474 3196 2096 31,729
Female last authors 851 978 947 984 993 1025 1037 1070 982 751 9618
% female last authorship events 20.9 23.0 22.3 22.8 23.5 23.9 23.6 23.6 23.5 26.4 23.3
# sole author publications 979 931 900 836 1032 674 618 556 502 292 7320
Male sole authors 667 636 631 541 776 461 408 367 329 191 5007
Female sole authors 123 100 119 130 106 93 91 74 67 46 949
% female sole authorship events 15.6 13.6 15.9 19.4 12.0 16.8 18.2 16.8 16.9 19.4 15.9
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FIG. 1.—The estimated authorship gender gap for publications on the seven taxonomic orders of amphibians and reptiles, plus three suborders of
squamate reptiles from 2010 to 2019: (A) Total authorship events, (B) First author, (C) Last author, and (D) Sole author. Percent of female authorship was
significantly different between taxonomic groups with different letters within each individual panel.
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has narrowed even within the past decade, with 27.7%
female authors in 2010 increasing to 34.5% in 2019 (Table 1;
Fig. S1, available online). Authorship on the orders
Crocodylia and Gymnophiona had the largest gender gap
from 2010–2019, with 27.8% and 28.1% female authors,
respectively (Fig. 1A). The orders Testudines and Rhyncho-
cephalia had the smallest gender gap or largest percentage of
female authors at 34.6% and 33.9%, respectively (Fig. 1A).

For analysis of first authors, 15,992 of the 62,953
publications (25.4%) in the data set were excluded because
the first author’s name was unknown, or their gender
assignment confidence was ,95%. Of the remainder, 41,174
publications (87.7%) were authored by more than one
author, and females were first authors on 33.9% of these
publications (Table 1; Fig. 1B). Qualitatively, the estimated
percent of females as first authors is higher than the
percentage of females in terms of total authorship events
(Fig. 1A) for every group except Serpentes, meaning that
women have a slightly increased likelihood of being first
author than an author overall, except for in papers on snakes.

For the analysis of last authors, 3881 multiauthored
papers were excluded because the last author’s first name
was unknown or their gender assignment confidence was
,95%, and of the remainder, 23.3% of last authors were
estimated to be female (Table 1; Fig. 1C). The percentage of
female last authors is lower than the percentage of female
total authors, suggesting qualitatively that females were
disproportionately underrepresented as last authors. Fe-
males were 69% more likely to be first author than last
author during the past decade (P , 0.0001).

Female authors were also far less likely to author a paper
on their own during 2010–2019 than male authors, with
15.9% of the 5924 sole-authored articles written by female
authors (Table 1; Fig. 1D). Female authors were 18% more
likely to publish a coauthored paper on which they were first
author than to publish a single-authored paper. Although the
majority of coauthors on papers were male regardless of first
author gender, papers with female first authors were
significantly more likely to have female coauthors (34% of
coauthors female) than were papers with male first authors
(26% of coauthors female; Z ¼ 24.10, P , 0.0001). For

papers where the first author is female, those on Testudines
had significantly more female coauthors than those on
Caudata (Z ¼ 3.13, P ¼ 0.03), with all other order-level
comparisons nonsignificant. Within Squamata, papers on
Serpentes with female first authors had significantly more
female coauthors than those on Lacertilia (Z ¼ 3.85, P ¼
0.0003).

Additionally, female authors were 8.6% more likely to
publish a coauthored paper on which they were last author
than to publish a single-authored paper. Papers with female
last authors were more likely to have female coauthors (39%
of coauthors were female) than were papers with male last
authors (30% of coauthors female; Z ¼ 20.7, P , 0.0001).
For papers with female last authors, there were significant
differences among taxonomic orders in the likelihood of
female coauthors (H ¼ 50.5, df ¼ 6, P ¼ 0.0001) with mean
rank scores of 29.8 for Crocodylia (least likely to have female
coauthors), 37.6 for Squamata, 39.5 for Caudata, 40.1 for
Anura, 41.6 for Rhynchocephalia, 42.1 for Testudines, and
44.5 for Gymnophiona (most likely to have female coauthors,
but the sample size for Gymnophiona was small). Female
last-authored papers on Squamata, Testudines, Anura, and
Caudata were significantly more likely to have female
coauthors than were papers on Crocodylia, and those on
Testudines were significantly more likely to have female
coauthors than were those on Squamata. All other compar-
isons between orders were not significant, and there was no
difference among squamate suborders (H ¼ 2.1, df ¼ 2, P ¼
0.35).

Controlling for publication year (B ¼ –0.29, incidence rate
ratio [IRR] ¼ 0.75, P , 0.0001; 95% CI ¼ 0.746–0.757),
papers with female first authors were cited significantly more
often than those with male first authors (B ¼ 0.07, IRR ¼
1.07, P , 0.001; 95% CI ¼ 1.04–1.11). There was a
significant interaction between the gender of the first author
and year of the publication on the number of times cited (B
¼ 0.019, P ¼ 0.002), mainly because papers by female first
authors from early in the decade have been cited more often
than those by male first authors (Fig. 2A). Additionally,
papers were 5% more likely to be cited at least once if the
first author was female than if the first author was male (v2 ¼

FIG. 2.—The total number of times cited for papers published from 2010 to 2019 on all herpetological orders. Earlier papers are cited more frequently
than more recent papers because more time has elapsed, but after controlling for publication year, (A) papers with female first authors were more likely to be
cited than papers with male first authors, and (B) papers with male last authors were more likely to be cited than papers with female last authors.
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110.57, df ¼ 1, P , 0.0001). Papers on Squamata with
female first authors were significantly more likely to be cited
than those with male first authors (v2 ¼ 5.10, P ¼ 0.02).
Papers with female last authors were cited significantly less
often than those with male last authors (B ¼�0.072, IRR ¼
0.076, P , 0.0001; 95% CI ¼ 1.04–1.11; Fig. 2B).

Over the past 50 yr, the estimated percentage of total
authorship events by females increased more than three-fold
for papers on Serpentes, from 10% in 1970 to 34% in 2019,
with a similar trend for papers on Lacertilia with an increase
from 11% to 32% (Fig. 3; Table S1, available online). In
other words, there has been a ~23% increase in the
estimated proportion of female authors in the past 50 yr,
of which 17% has occurred in the past 20 yr. Qualitatively,
Lacertilia had a greater proportion of female authors until it
was surpassed by Serpentes in 2006, indicating a greater
proportional increase in female authors publishing about
snakes in recent years.

DISCUSSION

Women are underrepresented in the majority of STEM
fields (Holman et al. 2018; Holman and Morandin 2019), and
herpetology is no exception. By analyzing the binary gender
demographics of herpetology papers published during the
past decade, our study quantified the extent of the ongoing
underrepresentation of female authors in herpetology as well
as the rapid rise in female authorship in recent years. From
2010 to 2019, we estimated that fewer than 1 in 3 authors of
herpetology papers were female (Table 1) despite the fact
that over half of biology bachelor’s and master’s degrees are
awarded to women (NSF–NCSES 2019). Female authors
were underrepresented in studies of all seven taxonomic
orders, but the degree of underrepresentation varied among
these orders (Appendix). We predicted that papers on
Crocodylia and Squamata would have the lowest levels of
female authorship, and within Squamata we predicted that
female authorship would be less frequent on Serpentes than
Lacertilia because crocodilians and snakes are considered by
many in society to be dangerous, and therefore would
potentially attract more interest from males. As expected,
papers on Crocodylia had particularly low proportions of

female authors in comparison to Testudines, Rhynchoce-
phalia, Anura, and Caudata, which are generally seen as not
dangerous. Papers on Squamata also had a particularly low
proportion of female authors; however, within Squamata,
papers on snakes were actually more likely to have female
authors than were papers on lizards in the past decade,
which is the opposite of what we predicted. This result is
explained by the rapid, recent rise in female authorship on
snake papers (Fig. 3) compared with earlier decades.
Interestingly, female authorship on papers on Gymnophiona
was also extremely infrequent. We do not know the reason
for this, but it could be a result of a number of factors,
including that limbless caecilians appear snake-like and
therefore could be considered dangerous by society (i.e.,
typing ‘‘Are caecilians. . .’’ into Google reveals that three of
the top six most commonly asked questions on Google about
caecilians are if they are poisonous, dangerous, or snakes),
that Gymnophiona occupy geographic regions where fewer
women are scientists (Bendels et al. 2018; Fox et al. 2018),
and/or that the small sample sizes of authors over the past
decade on this understudied taxon made it more likely that
certain prolific authors could have disproportionate effects
on resulting patterns in the data. We unfortunately were not
able to assign unique author IDs to evaluate this last
possibility. Overall, the general trend is that female
authorship in herpetology is rising each year across all
taxonomic groups, with female contributions to papers on
caecilians, crocodilians, and squamates lagging behind those
on frogs, salamanders, turtles, and tuatara.

Male authors still vastly outnumber females as first
authors, but the proportion of female first authors was
larger than the proportion of female authors overall across all
seven taxonomic orders (Fig. 1), indicating that females are
overrepresented as first authors relative to their overall
representation. In contrast, the proportion of female last
authors was less than the proportion of female authors
overall across all seven orders, indicating women are
underrepresented as last authors relative to their overall
representation. This overrepresentation of female first
authors and underrepresentation of female last authors
concurs with findings of previous studies of authorship
demographics (West et al. 2013; Fox et al. 2018; Whelan and
Schimel 2019). This likely reflects the status of first and last
authors, which are often the lead author and supervisor,
respectively. In biology, both undergraduates and graduate
student populations tend to be slightly over half female,
while the majority of professors are still male (NSF–NCSES
2019). If first authors are largely students, postdocs, and
early career professionals while last authors are generally
supervisors, it stands to reason that there would be more
female first authors than last authors (Duffy 2017). The fact
that the number of total authors has increased dramatically
over the years (Table 1; Appendix; Table S1, available online)
suggests that lead authors are more inclusive in awarding
authorship to research assistants than they used to be;
perhaps greater inclusion of female assistants and interns as
coauthors is helping to close the gender gap in herpetology
publications. Notably, however, the percent of female first
authors is still lower than what we would expect based on
gender ratios of students, reflecting that herpetology is still a
male-dominated field within the biological sciences. Many
articles were authored by nonacademic scientists (e.g.,

FIG. 3.—The estimated percent of total authorship events by female
authors for publications on two suborders of squamate reptiles (Lacertilia ¼
lizards, Serpentes ¼ snakes) from 1970 to 2019.
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researchers employed by the government, museum, or
private industry), but gender gaps in senior nonacademic
positions are wider than in entry-level positions as well (Kern
et al. 2015). However, even over the past decade, the
estimated gender gaps in first authors and in last authors are
slowly closing (Fig. S1, available online), reflecting the
continued increase in contributions from female herpetolo-
gists as both lead authors and supervisors.

Women are particularly underrepresented as sole authors,
with the proportion of female sole authors much lower than
the proportion of female authors overall across all seven
taxonomic orders of amphibians and reptiles. There is a
noticeable increase across STEM fields in collaborative,
coauthored papers, and a concomitant decrease in sole-
authored papers (Duffy 2017; Fox et al. 2018). Those authors
still publishing sole-authored papers may be older herpetol-
ogists continuing to follow the publication conventions that
were typical during their earlier academic training, and most
of these older herpetologists are male. Alternatively, the
strong gender gap in sole-authored publications may be
explained by the observation that women are in general more
likely to collaborate with others than men (Abramo et al.
2013). Furthermore, when women do collaborate, they are
more likely to have female coauthors than are men. We
found that multiauthor papers with female first authors were
more likely to have female coauthors than those with male
first authors. As a similar study found (Salerno et al. 2019),
last author gender was also associated with the proportion of
total female authors, with papers with female last authors
having more female coauthors than those with male last
authors. In other words, when a woman is either the lead of
the project (first author) or the senior author (last author),
they are more likely to collaborate with other women than
are men in those same positions. When a mentor and mentee
are the same gender, there is greater career, psychosocial,
and role-modeling support (e.g., Ghosh 2014; but see Kao et
al. 2014). It is possible that some women entering the
herpetology field seek out female mentors because of social
preference and to receive a certain type of mentoring
support; and similarly, female mentors may seek out female
mentees to try to help close the gender gap in their field
(Holman and Morandin 2019). However, many male
herpetologists may actively seek out female collaborators in
recent years in efforts to help close the gender gap. There
are relatively few women holding senior positions, so there
are fewer female mentors than male mentors, especially at
research institutions, potentially making it harder for female
trainees to find mentors with the desired interests and skill
sets who are also female. Of course, many other factors go
into cementing strong mentor–mentee bonds as well as
choice of collaborators, but social selection may help explain
some of the observed patterns in collaboration in herpetol-
ogy publications. Mentor–mentee relationships are difficult
to quantify and even more difficult to interpret en masse. We
did not attempt to identify mentors and mentees in our
study, but the data suggest that papers led by female authors
tend to be more inclusive of additional female coauthors
than papers led by male authors.

Analyzing the number of times papers were cited over the
previous decade yielded an important metric of the value of
individual papers (Lazarev 1996). Papers published early in
the decade were obviously cited more often than papers

published more recently; however, we found that after
controlling for publication year, papers with female first
authors were cited more often than papers with male first
authors. This contrasts with a prior study (Fox and Paine
2019) that found that ecology and evolution papers with male
first authors were cited significantly more often than those
with female first authors. Interestingly, high citation counts
for papers published early in the decade with female first
authors and with male last authors appear to be driving the
gender differences observed in our study. This may signal
the appearance of certain high-impact papers led by female
graduate students or postdocs conducted in the laboratories
of male supervisors. In addition, the observation may also be
driven in part by the fact that more papers with male first
authors have never been cited. We found the opposite
relationship for papers with female last authors, which were
cited less frequently than papers with male last authors. This
result suggests that the most important herpetological
science, at least in terms of its likelihood of being cited, is
currently being performed by female scientists and taking
place in laboratories led by male supervisors. Although it is
tempting to conclude that female lead investigators publish
fewer, but more important, papers in herpetology as judged
by citation metrics, it will be interesting to see if these same
trends play out in the next decade when more of the
publications in this data set are cited by other papers.

Our qualitative analysis of Lacertilia and Serpentes papers
going back 50 yr revealed that the estimated gender gap is
shrinking, with three times the proportion of female authors
today as there was 50 yr ago. Between 1970 and 2000 the
estimated proportion of female authors mainly remained
between 10% and 15% on average with little overall growth,
followed by rapid growth to .30% occurring in the past 20
yr. This increase coincides with an increase in women in
STEM overall (Huang et al. 2020), including in ecology and
evolutionary biology (Frances et al. 2020), and may also
reflect changing gender roles of women in society. Addi-
tionally, papers on Lacertilia typically had a larger proportion
of female authors than those on Serpentes until a switch
occurred in 2006. Our hypothesis that Lacertilia would have
more female representation than Serpentes is thus support-
ed by historical data, but not by data from recent years. This
switch may be due to the high productivity of certain female
snake researchers in recent years, but it indicates increased
involvement of female researchers in snake studies overall.
Our results match qualitative patterns observed in group
photos of past conferences (e.g., the Snake Ecology Group,
Biology of the Vipers/Pitvipers/Snakes meetings), where a
mere sprinkling of female participants in past decades has
given way to near 50:50 gender ratios today.

The name-based gender assignment methodology of this
study was developed in order to analyze large data sets that
could maximize our ability to investigate historical data and
effectively analyze across year, taxonomic group, and
authorship position. With these purposes now served, future
studies could perform similar analyses on a smaller scale
utilizing data from surveys in which authors are able to self-
identify in order to be inclusive of intersex, nonbinary–
genderqueer, and transgender individuals. This is especially
important in the future given that young herpetologists are
more likely to identify as nonbinary or genderqueer; a recent
survey conducted by the American Society of Ichthyologists

8 Herpetologica 77(1), 2021

Downloaded From: https://bioone.org/journals/Herpetologica on 23 Mar 2021
Terms of Use: https://bioone.org/terms-of-use	Access provided by Earlham College



and Herpetologists showed that 1% of society members aged
30–39 identified as nonbinary or genderqueer, but this rose
to 5% in members aged 20–29 (ASIH 2020). Additionally,
methods from previous studies, which utilize affiliations of
authors to determine likely geographic location (Bendels et
al. 2018; Fox et al. 2018), could be used in conjunction with
improved methods of analyzing genders associated with
names of non-English origin to better incorporate data from
nations throughout the world and determine how represen-
tation varies by region.

In conclusion, although females are underrepresented as
authors in herpetology, our historical data show that the
gender gap is shrinking. If the current trends continue, it is
possible that equal representation of female and male
herpetologists as authors could be achieved well within the
21st century. The narrowing of the gender gap in many fields
could unfortunately be delayed by the disproportional effect
of the COVID-19 pandemic on female academics (Malisch
et al. 2020), which has amplified the barriers faced by female
academics. A recent study suggested that the gender gap in
productivity in STEM fields, with male authors having
greater total productivity than female authors, is due to the
high dropout rate of women in STEM fields (Huang et al.
2020). Implicit bias on the part of reviewers (Fox and Paine
2019) and/or male-biased journal editorial boards (Liévano-
Latorre et al. 2020) may also affect paper acceptance rate
and subsequent academic success. A closer look into the
productivity of individual authors in herpetology (which
could not be done on our data set but could feasibly be done
on a smaller data set) could reveal whether the increasing
proportion of female authorship events can be attributed to
an increasing number of individual female authors, increas-
ing productivity of authors, greater likelihood of female
authors to recruit female coauthors and to grant authorship
to female trainees, or a combination of these factors. Either
way, the increasing proportion of female authorship events
not only empowers women pursuing a career in the
herpetology field, but also leads to more gender-balanced
research teams that may benefit the increasingly collabora-
tive field of herpetology as a whole.
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APPENDIX.—Descriptive annual data for publications on the seven herpetological orders and the three suborders of squamate reptiles from 2010 to 2019:
total number of publications (from Cal Poly search of Clarivate databases, see Methods), total number of authorship events, average number of authors (total
authorship events divided by total publications), number of authorship events by male and female authors (includes only those with .95% confidence in
gender), and percent female authorship estimates. The total number of publications in any given year should not be viewed as the exact number of
herpetological publications on that taxon because records downloaded may be affected by annual variation in journal inclusion by databases accessed,
temporal variation in taxon indexing methods by Clarivate, and other factors. Records for 2019 are incomplete because publications from late 2019 were not
yet fully indexed at the time of database search in early 2020.

Taxon Variable 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total

Order Anura Total publications 1754 1749 1817 1714 1606 1675 1718 1897 1736 1099 16,765
Total authorship events 6401 6596 6968 6988 6632 7365 7568 8544 8237 5419 70,718
Average number of authors 3.7 3.8 3.8 4.1 4.1 4.4 4.4 4.5 4.7 4.9 4.2
Male authorship events 3231 3372 3429 3439 3271 3559 3575 4112 3938 2499 34,425
Female authorship events 1357 1425 1508 1643 1602 1803 1780 2050 1870 1357 16,395
% female authorship events 29.6 29.7 30.5 32.3 32.9 33.6 33.2 33.3 32.2 35.2 32.3
Male first authors 758 771 783 740 717 716 681 801 730 466 7163
Female first authors 368 396 414 416 423 422 464 515 467 302 4187
% female first authorship events 32.7 33.9 34.6 36.0 37.1 37.1 40.5 39.1 39.0 39.3 36.9
Male last authors 897 888 936 900 844 860 886 1018 910 547 8686
Female last authors 271 287 263 274 282 295 281 302 250 193 2698
% female last authorship events 23.2 24.4 21.9 23.3 25.0 25.5 24.1 22.9 21.6 26.1 23.7
# sole author publications 211 175 149 128 104 112 106 114 106 55 1260
Male sole authors 133 121 106 79 60 73 68 71 64 34 809
Female sole authors 29 15 22 21 17 20 17 13 17 7 178
% female sole authorship events 17.9 11.0 17.2 21.0 22.1 21.5 20.0 15.5 21.0 17.1 18.0

Order Total publications 642 618 640 735 680 686 683 674 637 460 6455
Caudata Total authorship events 2158 2127 2330 2756 2513 2788 2687 2928 2834 2177 25,298

Average number of authors 3.4 3.4 3.6 3.8 3.7 4.1 3.9 4.3 4.5 4.7 3.9
Male authorship events 1202 1145 1221 1426 1263 1430 1287 1398 1374 992 12,738
Female authorship events 465 450 492 620 540 626 602 702 651 535 5683
% female authorship events 27.9 28.2 28.7 30.3 30.0 30.5 31.9 33.4 32.3 35.0 30.9
Male first authors 268 282 243 324 284 313 283 299 256 192 2744
Female first authors 149 124 137 148 152 162 155 149 152 109 1437
% female first authorship events 35.7 30.5 36.1 31.4 34.9 34.1 35.4 33.3 37.3 36.2 34.4
Male last authors 338 332 314 366 325 366 328 321 325 227 3242
Female last authors 90 94 101 113 117 116 100 125 95 73 1024
% female last authorship events 21.0 22.1 24.3 23.6 26.5 24.1 23.4 28.0 22.6 24.3 24.0
# sole author publications 98 84 96 98 90 61 77 69 72 34 779
Male sole authors 66 59 71 71 67 43 53 46 51 20 547
Female sole authors 11 8 13 14 13 8 9 11 11 8 106
% female sole authorship events 20.4 11.1 16.0 17.7 31.3 15.7 17.9 34.8 16.1 31.6 16.2

Order Total publications 27 39 35 39 30 30 29 25 19 24 297
Gymnophiona Total authorship events 77 134 145 169 138 155 125 112 85 134 1274

Average number of authors 2.9 3.4 4.1 4.3 4.6 5.2 4.3 4.5 4.5 5.6 4.3
Male authorship events 34 74 75 92 71 79 50 63 55 87 680
Female authorship events 9 18 25 39 36 40 28 22 18 31 266
% female authorship events 20.9 19.6 25.0 29.8 33.6 33.6 35.9 25.9 24.7 26.3 28.1
Male first authors 12 22 8 21 12 17 9 10 12 14 137
Female first authors 2 3 11 8 9 7 6 6 3 7 62
% female first authorship events 14.3 12.0 57.9 27.6 42.9 29.2 40.0 37.5 20.0 33.3 31.2
Male last authors 12 22 22 24 21 18 10 17 11 16 173
Female last authors 3 5 3 7 4 5 5 3 4 4 43
% female last authorship events 20.0 18.5 12.0 22.6 16.0 21.7 33.3 15.0 26.7 20.0 19.9
# sole author publications 6 5 3 2 1 1 5 0 1 0 24
Male sole authors 4 2 2 0 1 1 3 0 0 0 13
Female sole authors 0 2 1 1 0 0 0 0 0 0 4
% female sole authorship events 0 50.0 33.3 100 0 0 0 — — — 23.5

Order Total publications 848 831 835 907 872 940 956 993 876 520 8578
Testudines Total authorship events 3170 3148 3289 3689 3703 4098 4235 4665 4163 2589 36,749

Average number of authors 3.7 3.9 3.9 4.1 4.3 4.4 4.4 4.7 4.8 5.0 4.3
Male authorship events 1549 1588 1585 1761 1728 1958 1910 2220 1929 1088 17,316
Female authorship events 652 653 780 893 1026 988 1087 1181 1148 756 9164
% female authorship events 29.6 29.1 33.0 33.7 37.3 33.5 36.3 34.7 37.3 41.0 34.6
Male first authors 334 346 325 352 340 401 363 426 363 198 3448
Female first authors 192 172 210 228 278 251 286 292 277 178 2364
% female first authorship events 36.5 33.2 39.3 39.3 45.0 38.5 44.1 40.7 43.3 47.3 40.7
Male last authors 413 405 395 422 426 437 433 491 415 250 4087
Female last authors 93 126 130 132 167 155 171 179 184 98 1435
% female last authorship events 18.4 23.7 24.8 23.8 28.2 26.2 28.3 26.7 30.7 28.2 26.0
# sole author publications 125 109 113 111 82 94 98 68 65 29 894
Male sole authors 85 67 72 67 55 55 68 44 39 18 570
Female sole authors 20 17 24 22 15 17 16 10 14 4 159
% female sole authorship events 19.1 20.2 25.0 24.7 21.4 23.6 19.1 18.5 26.4 18.2 21.8
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APPENDIX

Continued.

Taxon Variable 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total

Order Total publications 274 288 237 323 281 348 334 307 303 225 2920
Crocodylia Total authorship events 944 1063 941 1318 1206 1381 1519 1417 1388 1066 12,243

Average number of authors 3.5 3.7 4.0 4.1 4.3 4.0 4.6 4.6 4.6 4.7 4.2
Male authorship events 510 578 493 657 639 669 818 695 648 527 6234
Female authorship events 147 178 184 224 235 312 323 289 290 222 2404
% female authorship events 22.4 23.5 27.2 25.4 26.9 31.8 28.3 29.4 30.9 29.6 27.8
Male first authors 118 134 109 140 124 140 156 133 122 109 1285
Female first authors 37 46 34 57 49 72 75 77 58 41 546
% female first authorship events 23.9 25.6 23.8 28.9 28.3 34.0 32.5 36.7 32.2 27.3 29.8
Male last authors 137 147 112 155 136 158 174 149 141 106 1415
Female last authors 21 35 34 41 34 52 49 43 44 35 388
% female last authorship events 13.3 19.2 23.3 20.9 20.0 24.8 22.0 22.4 23.8 24.8 21.5
# sole author publications 55 40 34 47 40 60 31 30 38 21 396
Male sole authors 39 24 21 28 22 43 23 15 26 13 254
Female sole authors 10 3 4 6 10 8 5 8 5 6 65
% female sole authorship events 20.4 11.1 16.0 17.7 31.3 15.7 17.9 34.8 16.1 31.6 20.4

Order Total publications 35 15 25 26 27 28 18 24 27 28 253
Rhynchocephalia Total authorship events 120 48 86 97 96 115 71 82 109 90 914

Average number of authors 3.4 3.2 3.4 3.7 3.6 4.1 3.9 3.4 4.0 3.2 3.6
Male authorship events 46 26 44 42 41 54 30 39 60 54 436
Female authorship events 24 9 23 20 28 31 11 18 36 24 224
% female authorship events 34.3 25.7 34.3 32.3 40.6 36.5 26.8 31.6 37.5 30.8 33.9
Male first authors 10 6 10 13 12 9 7 10 13 10 100
Female first authors 7 4 6 2 10 8 3 8 8 7 63
% female first authorship events 41.2 40.0 37.5 13.3 45.5 47.1 30.0 44.4 38.1 41.2 38.7
Male last authors 12 7 11 9 10 13 5 12 16 15 110
Female last authors 5 3 4 1 6 6 2 6 7 5 45
% female last authorship events 29.4 30.0 26.7 10.0 37.5 31.6 28.6 33.3 30.4 25.0 29.0
# sole author publications 8 3 5 6 2 4 4 2 1 7 42
Male sole authors 4 3 1 4 1 2 2 1 0 7 25
Female sole authors 1 0 2 2 1 1 1 0 0 0 8
% female sole authorship events 20.0 0 66.7 33.3 50.0 33.3 33.3 0 — 0 24.2

Order Squamata Total publications 2837 2865 2758 2515 2401 1955 1911 1710 1471 963 18,871
Total authorship events 9692 10,394 10,918 11,004 11,422 10,941 11,921 11,399 11,670 8911 108,272
Average number of authors 3.4 3.6 4.0 4.4 4.8 5.6 6.2 6.7 7.9 9.3 5.7
Male authorship events 5029 5536 5830 5782 6104 5688 6294 5955 5991 4390 56,599
Female authorship events 1796 2091 2198 2327 2340 2354 2573 2590 2729 2151 23,149
% female authorship events 26.3 27.4 27.4 28.7 27.7 29.3 29.0 30.3 31.3 32.9 29.0
Male first authors 1247 1331 1354 1290 1280 1231 1396 1271 1143 798 12,341
Female first authors 433 507 526 546 561 561 564 563 588 452 5301
% female first authorship events 25.8 27.6 28.0 29.7 30.5 31.3 28.8 30.7 34.0 36.2 30.1
Male last authors 1409 1466 1504 1453 1471 1405 1529 1466 1378 935 14,016
Female last authors 368 428 412 416 383 396 429 412 398 343 3985
% female last authorship events 20.7 22.6 21.5 22.3 20.7 22.0 21.9 21.9 22.4 26.8 22.1
# sole author publications 476 515 500 444 713 342 297 273 219 146 3925
Male sole authors 336 360 358 292 570 244 191 190 149 99 2789
Female sole authors 52 55 53 64 50 39 43 32 20 21 429
% female sole authorship events 13.4 13.3 12.9 18.0 8.1 13.8 18.4 14.4 11.8 17.5 13.3

Suborder Total publications 14 18 13 22 33 19 23 19 25 12 198
Amphisbaenia Total authorship events 43 58 36 84 100 83 95 65 91 56 711

Average number of authors 3.1 3.2 2.8 3.8 3.0 4.4 4.1 3.4 3.6 4.7 3.6
Male authorship events 19 38 22 42 64 53 62 38 56 33 427
Female authorship events 14 13 6 19 24 20 21 16 22 17 172
% female authorship events 42.4 25.5 21.4 31.2 27.3 27.4 25.3 29.6 28.2 34.0 28.7
Male first authors 5 13 6 12 9 9 13 9 16 6 98
Female first authors 6 4 1 3 9 8 5 5 5 4 50
% female first authorship events 54.6 23.5 14.3 20.0 50.0 47.1 27.8 35.7 23.8 40.0 33.8
Male last authors 8 12 7 10 15 13 14 10 15 11 115
Female last authors 2 3 1 7 5 2 6 5 5 1 37
% female last authorship events 20.0 20.0 12.5 41.2 25.0 13.3 30.0 33.3 25.0 8.3 24.3
# sole author publications 1 1 3 1 11 1 1 3 2 0 24
Male sole authors 0 1 3 0 11 1 1 2 1 0 20
Female sole authors 0 0 0 1 0 0 0 0 0 0 1
% female sole authorship events — 0 0 100 0 0 0 0 0 — 4.76
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APPENDIX

Continued.

Taxon Variable 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total

Suborder Total publications 1517 1513 1610 1556 1718 1441 1478 1401 1367 963 14,564
Lacertilia Total authorship events 4998 5096 5583 5536 5678 5459 5866 5767 5870 4314 54,167

Average number of authors 3.3 3.4 3.5 3.6 3.3 3.8 4.0 4.1 4.3 4.5 3.7
Male authorship events 2633 2664 3011 2984 3093 2889 3099 3099 3121 2169 28,762
Female authorship events 906 1015 1109 1160 1141 1113 1244 1264 1220 1016 11,188
% female authorship events 25.6 27.6 26.9 28.0 27.0 27.8 28.6 29.0 28.1 31.9 28.0
Male first authors 668 653 715 687 682 623 687 660 614 401 6390
Female first authors 232 268 291 308 295 299 301 301 298 232 2825
% female first authorship events 25.8 29.1 28.9 31.0 30.2 32.4 30.5 31.3 32.7 36.7 30.7
Male last authors 753 743 817 791 778 757 789 776 761 507 7472
Female last authors 208 224 229 216 205 195 214 221 181 163 2056
% female last authorship events 21.6 23.2 21.9 21.5 20.9 20.5 21.3 22.2 19.2 24.3 21.6
# sole author publications 244 241 254 214 411 182 152 137 124 79 2038
Male sole authors 167 154 178 142 325 128 92 96 86 54 1442
Female sole authors 26 34 27 34 35 21 24 20 14 11 246
% female sole authorship events 13.5 18.1 13.2 19.3 9.7 14.1 20.7 17.2 14.0 16.9 14.8

Suborder Total publications 1306 1450 1410 1361 1427 1289 1291 1283 1156 885 12,858
Serpentes Total authorship events 4651 5267 5299 5384 5644 5399 5960 5567 5709 4541 53,421

Average number of authors 3.6 3.6 3.8 4.0 4.0 4.2 4.6 4.3 4.9 5.1 4.2
Male authorship events 2377 2834 2797 2756 2947 2746 3133 2818 2814 2188 27,410
Female authorship events 876 1063 1083 1148 1175 1221 1308 1310 1487 1118 11,789
% female authorship events 26.9 27.3 27.9 29.4 28.5 30.8 29.5 31.7 34.6 33.8 30.1
Male first authors 574 665 633 591 589 599 696 602 513 391 5853
Female first authors 195 235 234 235 257 254 258 257 285 216 2426
% female first authorship events 25.4 26.1 27.0 28.5 30.4 29.8 27.0 29.9 35.7 35.6 29.3
Male last authors 648 711 680 652 678 635 726 680 602 417 6429
Female last authors 158 201 182 193 173 199 209 186 212 179 1892
% female last authorship events 19.6 22.0 21.1 22.8 20.3 23.9 22.4 21.5 26.0 30.0 22.7
# sole author publications 231 273 243 229 291 159 144 133 93 67 1863
Male sole authors 169 205 177 150 234 115 98 92 62 45 1347
Female sole authors 26 21 26 29 15 18 19 12 6 10 182
% female sole authorship events 13.3 9.3 12.8 16.2 6.0 13.5 16.2 11.5 8.8 18.2 11.9
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