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Abstract

Authorship.is.intended to convey information regarding credit and responsibility for miatsiscr
However,whilethere is general agreement within ecology that the first author is the person who
contributed.the most to a particular project, there is less agreementmggahdither being last
author is a'paosition of significance and regarding what is indicated by someone being the

corresponding author on a manuscript. Using an analysis of papers publiginaslioan
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Naturalist, Ecology, Evolution, andOikos, | found that: 1) the number of authors on papers is
increasing over time; 2) the proportion of firstlaws as corresponding author has increased
over time, as has the proportion of last authors as corresponding author; 3) 84% of papers
published in 2016 had the first author as corresponding autho4) giggraphic regions

differed in the likelihood of having the first (or last) author as corresponding au#iso

carried out.an.online survey to better understand views on last and corresponding authorship.
This surveyrevealed thatost ecologists view the last author as the “senior” author on a paper
(that is, the"person who runs the research group in which most of the work was carriadcbut)
most ecologists view the corresponding author as the person taking full resporisitdity

paper. Howeyer, there was substantial variation in viewautmorship, especially corresponding
authorship=Given these results, | suggest that discussions of authorship have as their starting
point that the first author will be corresponding author and the senior author will be last Buthor
also suggest ways of deciding author order in cases where two senior authdsateontr

equally.

Keywords:“corresponding author; last author; authorship; contribution stagement

I ntroduction

Who is the last author on a paper? Depending on authorship conventions in a field, the
last author.might be the person whose surname comes last alphabetically, the persorsw
the researeh"group where the research was done, or simply the person thiedesidt work on
the projeci{Tsecharntke et al. 2007). In math, for example, authorship tends to be determined
alphabeticall(Waltman 2012)whereas in biomedical fields, the last author position is one that
tends to carry extra weight (Moulopoulos et al. 1983, Wren et al. 2007, Venkatraman 2010). In
ecology, alphabetical author lists are not the norm, but standard authorshigepraatie
received relatively littletsidy. Thus, we are in a similar situation to the one described in 1997 by
Rennie et alswhen they discussed order of authorship and what it conveys: “Everyondyis equal
sure about'their own system; the point is that none of these schemes is actuabiediisd the
readers, to whom this should be addressed, are not let in on the secret: they haame totd be
which code book to use and how it werkThe goals of this study are to see if the number of
authors and the position of the corresponding author have changed over tesgribe the
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current systems in use by ecologists regarding last and corresponding authodtiosee
whether certain factors (e.g., research area, career stage) are egsathatriews on authorship.

As noted in an earligoublication on this topi€Tscharntke et al. 200,7/he first author of
an ecology paper is generally the person who made the greatest overall conttibtiie work,
but there is.ne.consensus on how to determine the order of the remaining authors. In a survey of
57 ecologists at the 2004 meeting of the Ecological Society of America, respondertengave
unique authorship order combinations for a scenario involving only three potential ceauthor
with respondents disagreeing about both who should be included as an author and the order of
authorship (Weltzin et al. 2006). There is also confusion over what is signified byponlesy
authorships(Laurance 2006).

Thissis problematic for two reasons. Firstople are assessed based on their publication
records, meaning that unclear authorship criteria make it difficult to determine how much credit
an author should get for a publication (Tscharntke et al. 2007, Wren et al. 2007, Eggert 2011).
Job applications, grant proposals, and tenure and promotion decisions are alldrbpacte
publicationecards. If people evaluatirigese applications, proposals, and dossiers have
different views:on what it means to be last or corresponding author, then authorship order does
not providea reliable signalThis can be problematic if, for example, an assistant professor puts
herself asdast author as an indicator of having led the work, but a tenure lettethinieshe is
last because she did the least work. Second, authorship on a publication entaitcredijusr
the work, but responsibility fat as well(Rennie et al. 2000, Venkatraman 2010, Eggert 2011).

In cases where,concerns about research are raised, it is important to know, for example, if
correspondingrauthorship indicates that someone is taking full responsibility fardtieapon.

In this study, | firspresent data on the number of authors over time as well as the
position of the corresponding author over time in four jourrfsise(ican Naturalist, Ecology,
Evolution, andQikos). For papers published in these four journals in 20a&dasked whether
geographic.region or number of authors influenced the likelihood of having the first (or last)
author as_cerresponding authbalso present results of a survey of scientists (80% of whom
identified ecalogy as their primary research area) that asked about views on last and
corresponding authorship. In addition to giving information on overall views of ecologists, the
survey allowed me to explore whether factors such as research subfielsintm@hD,
geographic location, and amount of interdisciplinary work were associated with oelast
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92 and corresponding authorship. | end by suggesting that, since most readers expect authors to use
93 afirstlast author emphasis (FLAE, sensu Tscharntle. &007) and since the vast majority of
94  papers iPAmerican Naturalist, Ecology, Evolution, andOikos have the first author as the
95 corresponding author, those are good starting places for discussions regardingrdattemd
96 corresponding.authorship (Widrecognizing that there will be situations where it is desirable or
97 necessary-to deviate from thisalso give suggestions for how to determine authorship order in
98 cases wheretwo “senior” authors have made equal contributions to a study.
99
100 Methods
101 Literature suryvey
102 Theliterature survey involved a combination of approaches. First, | began by reviewing
103 the first issue of the journ&cology every ten years from 1956-1986. In 1996, | reviewed the
104 second issue of the journal, since the first contairgekaial feature and | wished to avoid any
105 potential cenfounding effects of analyzing a special feature. | used this tatdosk at
106 correspondingwauthorship practices€rology from 1956-1996, tracking whether there was a
107 note indicatingto whom correspondence (or reprint requests) should be sent. Secteateticol
108 data from"\Web of Science on the number of authors of papers published in all idscaegyf
109 every tenyears @m 1956-1996 and every five years from 2001-2016, as well as from the
110 journalsAmerican Naturalist, Evolution, andOikos every five years from 2001-2016. Third, for
111 2001, 2006, 2011, and 2016, | also extracted data on corresponding authorship from Web of
112 Science. | gonsidered authors who had their email addresses in the Web of Science record as
113 corresponding‘authors (but see note below about exceptigmsciallyin 2001 & 2006).
114 Corresponding authorship was then grouped into six categories: 1) “fies@ifihil address
115 given was,for the first or only author in the author string), 2) “middle” (the emdikas given
116 was for someone other than the first or last author), 3) “last” (the email address given was for the
117 last author),.4)#ND” ot designated; when an email address was not given for any author), 5)
118 “all” (when.both— for papers with only two authors — or all of the authors on a paper had email
119 addressesgiven), and 6) “other” (when email addresses were given for some other combination
120 of authors, such as the first and last). For one pap@ikos, an email address was given but it
121 was not possible to determine which author the email address correspondedapehiwas
122 omitted from the analysis. For all four journals in 2001 and\foerican Naturalist in 2006, the

This article is protected by copyright. All rights reserved



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

email addresses given (or not given) by Web of Science did not match what appebaeefirsh t
page of tharticle in the print journaln most cases in 2001, the issue was the omission of email
addresses; fohmerican Naturalist in 2006, the issue wasdatiVeb of Science had email
addresses for all authors in most cases, whereas the print copy indicataathor for
correspondence. Thus, for all four journals in 2001 andvfaarican Naturalist in 2006, | did

not use Web of Sciee data regarding corresponding authorship. Instead, | manually reviewed
the papersiin‘the first 900 pages of each journal in that year to determine corrggpondi
authorship, using the same criteria given above. (This was done by visiting tharstheks
University of Michigan library; Figure 1.) In some cases, email addresses were given for
multiple authers but one author was indicated as the one to whom correspondence should be
addressedyin these cases, only the author designated for correspondence wasdatmsider
corresponding authoEditorial material book reviewsretractionsand corrections were

excluded from analyses.

Forithe journaEcology, changes in the number of authors over time (1956-2016) were
analyzed using a glm with Poisson error. For 2001-2016, | used the dataset on number of authors
from all four joeurnals and a glm (again, with Poisson error) with year, journal, and their
interaction.as fixed effect€&hanges (over 2082016) in whether the first author was
corresponding author were analyzed using a glm with binomial error with year, journddesand t
interaction as fixed effects. This analysis was also carried out for whether the last author was
corresponding author.

Forhe2016 publications, | also extracted information on where the reprint hwtldor
and used thatsto compare corresponding authorship by region wgimgaath binomial error
and logit link functionln most cases, there was only one reprint autidicated; however, in
cases where there were multiple addresses, | used the country indicated in the last address. The
regions used.in.this analysis were Africa, A&iarope North America (which include@anada,
Jamaica, Mexico, Panamand the Unite®btate$, Oceania (which included Australia and New
Zealand), and South Ameridadid thisanalysisonce with a response variable indicating
whether thedfirst author was the corresponding author, and once with a respoide varia
indicating whether the last author was the corresponding afibiothe statistical analysis, |
only included regions with at least 50 publications (that is, Asia, Europe, Northeanand
Oceania).
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| also looked at whether the number of authors influenced whether the fast author
was the corresponding author; because of the small sample sizes for papers with 10 or more
authors, | combined papers with 10 or more authors and treated the number of authors as an
ordinal predictorThis analysis used data from all geographic regibansomitted papers with
only one auther (as those could not have a last author as corresponding author, based on the
authorship.definitions | used)

All analyses were carried out in R (v 3.4 Rigures were alsmade in R using the ggplot
(Wickham™2009) and cowplot (Wilke 2017) packages. Data and code for the analyses and figures
are available atattps://doi.org/10.5281/zenodo.883464

Poll

| carried out a poll of readers of tBgnamic Ecology blog. In addition to appearing on the blog,

the poll was advertised via social media and thus likely reached a wider readership than a typical
blog post. The poll first appeared on 6 April 2016 and ran for two weeks. After removing four
blank responses, there were 1122 responses to the poll.

The'poli‘fhad four main questions: 1) For ecology papers, do you consider the last author
to be the'senior author? Bjhich of the following statements most closely matches the current
norms in.ecology in terms of who is corresponding author? 3) Which of the following aitdsem
would be best practice in terms of who is corresponding author? and 4) If someonesiaclude
statement on his/her CV indicating they have used a first/last author emphasis pdy you
attention terthat? The poll also aslazbut the respondent’s primary research area, whether their
research issprimarily basic or applied, how frequently they conduct interdisciplinary research,
how many years post-PhD they are, where they live (options: Africa, AsiaghaisEurope,

North America, and South America), and what their current department is (divided by discipline:
EEB, biology,.hatural resources, or other). The full survey, including the questbaf t#re
answer ptions, s given in the Supplement.

In addition to presenting the overall responses to the four main questions, | used the
additional infermation on research area, geographic location, years since dadrédepartment
typeto look for factors associatedth views on last and corresponding authorship. Prior to
doing those analyses, | decided that a difference between two groups in theioriauthorship
had to be at least 10% in order to be considered notable. While this thresholdigdhabme
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arbitrary, it helped ensure that small differences weren’t overinterpreted. Data were analyzed in
R (v 3.4.1) and plotted using the ggplot (Wickham 2009), cowplot (Wilke 2014 )ikeant

(Bryer and Speerschneider 2016) packages. For the analysis of views on last @ thorshi
responses were turned into a binary response based on whether they viewed the last author a
likely to be.the senior author (with “Yes”, “It depends, but probably yes”, and “Not sure, but
probably y&” all being coded as 1 and the other three responses as 0). For the analysis of views
on currént'eorresponding authorship practitesgated a binary variable based on whether
someone chose the “full responsibility” option (that is, whether or notciinese the option

saying that the corresponding author “uploaded the files, managed the revisions arndenrote
response to reviewers, and took responsibility for the paper after publication”)

Forthemanalysis of differences across career stages, | egdliada from the 19
respondents who did not have PhDs and were not in graduate school, then treated the other
categories as ordinal variablasd looked a linear effect of career stage (years since PhD) on
views on last or corresponding authorship. For analyses related to geography, | compared vie
of people eurrently living in Europe with those of people currently living in North AxaeFor
analyses related to research area, | compared responses of people who identified primarily as
ecologists:with those of people who identified primarily as evolutionary biologmstanalyses
of department type, | compared responses of people who are in EEB departmefhisssithf t
respondents in Biology and Natural Resources departments. Finally, for thesaoblysivs on
last authorship, | also tested for effects of whether someone primarily does basic or applied
research, andef the frequency with which they do interdisciplinary research (thadeln
ordinal variable)Neither basic vs. applied research n& #imount of interdisciplinary research
significantly influenced views on last authorship; therefore, in the interest of space, those results
are not presented beloill analysesvere done using gima R with binomial error and a logit
link function.

Oneimportant caveat for this study, as discussed further in the discussion sechan, is t
there are surely biases related to this being a voluntary, online poll of bilsygeAmong other
things, thepoll respondents are likely to be younger, on average, than ecologists as a whole. One
conclusion of this study is that this area would benefit greatly from addisturdy by social

scientists with formal training in survey design and qualitative analysis.
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Aside from expecting the number of authors on papeincrease over time (as has been
found by others: Johnson 2006, Weltzin et al. 2006, Fox et al. 2016, Logan 2016), | did not have
stronga priori hypotheses about how corresponding authorship patterns would change, or about
whether or how_research area, geographic location, years since degdepantichent type
might influenee patterns of corresponding authorshygews on last and corresponding
authorship.

Results

Authorship over time

The number efiauthors dfcology papers is increasing over timé£ 24.46,p < 0.0001), with a
particularly=notable uptick after 1996 (Figure 2K).1956, the median number of authors on a
paper was 1 (mean = 1.4), whereas in 2016 the median was 4 (mearBe#végn 1956 and
1996, the corresponding author on a paper was noliyigwdicated and mailing addresses for
all authors.were given. Of the 129 papers analyzed during that window, only two indneated t
author to whem correspondence should be addressether words: it was very rare for a
corresponding-author to be indied during this time window. Interestingly, in one ofthees
(Kalisz and. I eeri 198@)e first author was indicated, whereas in the offkkercia and
Feinsinger1996) the second author was indicated.

Looking across all four journals for the period 2001-2016, the number of authors
increasedver time(y? = 384.3, p < 0.0001; Figure 2B) and journals differed in the number of
authors perpapeyf = 39.0, p < 0.0001), btihere was not a significant difference between
journals in‘thefincrease in the number of authors over timeié, there was not a significant
journal*year interactionys =-6.3, p = 0.097).

The proportion of first authors as corresponding author increaszdime(y; = 48.0, p
< 0.0001;Figure 3) and diffed between journalsy = 258.9, p < 0.0001); moreover, the
change insdfirst=author as corresponding author over time differed between joumeatsc(ion:
x5 =-19.3yp = 0.0002)American Naturalist andEvolution showed high proportions of papers
with all authorsshaving email addresgg@2001 and 2006, whereas this was rare in all journals in
2016 (Figure 3). The proportion of last authors as corresponding author alsoeidoreas
2001-2016 ¢ = 21.9, p < 0.0001; Figure 3); the proportion of last authors as corresponding
author didnot differ significantly between journalgj = 3.6, p = 0.31), nor did journals differ
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significantly in the increase over time (interactigi:= -4.8, p = 0.19). In 2016, the
corresponding author was usually the first authange across the fousyrnals: 77-90% of

paper$, less commonly, it was the last auth@nge across the four journals18% of papers

Analysis of cerresponding authorship in 2016
Geographie regions differed in the likelihood of having the first (or last) aushorreesponding
author. 'Focusing on the regions with at least 50 publications in the dataset, paperh&her
reprint authorlived in Asia were much less likely to hawefitst author as corresponding author
(Figure 4A; pairwise comparisons to Europe, North America, and Oceardas 8ll1, allp <
0.002) andsmore likely to have the last author as corresponding authbx @17, allp <
0.006). Papers'where the reprauthor lived in Europe were less likely to have the first author as
corresponding author than ones where the reprint author lived in North Anirica.Q9,p =
0.047), but this effect was more modest (83% vs. 88%).

There was no clear relationshipiiween the number of authors on a paper and the
likelihood efithe corresponding author being first (linear regression term for nvatlel0 or
more authors'binned togeth&r= 0.032,p = 0.975 or last (inear regression ternz: = -0.031,p
= 0.975) autho(Figure 4B).If papers with 7 or more authors were binned together, there was
still not assignificant effect of number of authors on last authorship (linear regressiod term:
1.59,p = 0.11), but there was a significant effect on first authorshipgftinegression ternd: = -
2.53,p=0.012).

Demographiesof poll respondents

80% of respondents indicated that ecology was their primary research field {yaMost poll
respondents were current students (28%) or had received their PhD withintthé® yasrs
(31%), but.respondents included people in all categories, including those who receivietibhei
over 20 years.ago (Table 2). The vast majority of the poll respondents live in Norttc&meri
(64%) or Europe (26%; Table 3).

Views on last authorship

For ecology papers, most respondents viewed the last author as the senior atfispth{¢hiab

head or principal investigator; Figure 5A). However, this view is not unanimous: ¢ee“tia’-

This article is protected by copyright. All rights reserved



277 related answers garnered 14% of the responses. Confbsionvehether the last author is the

278 senior author could be reduced if ecologists included a note on their CV indicatitigetlzest

279 author position is one of emphasis. However, the poll results suggest this is likely to only be
280 partially effective— 29% of respondents said they do not or would not pay attention to these
281 statements (RigureB).

282 Year of degree (as a proxy for career stage) influnmi@vs on last authorship (Figure

283 6A), with people who are within 10 years of their PhD (or currently in graduate school) more
284 likely to view'the last author as senior author (as evidenced by a significant linear term in the
285 regressionZ =-2.2, 0.028). Responderiging in Europewere more likely to say the last author
286 s the senier author, as comparedhose in North Americg95% “yes responses v82%,

287 respectivelyZ =5.3,p < 0.0001;Figure6B). Looking at primary research area, the two

288 evolution categories had the highest proportion of positive responses to the question abo

289 whether the last authoras the senior author, with ecologists being somewhat less likely to give
290 one of theyes” responses (as compared to evolutionary biologists; Figuter@fast of

291 ecology vs=evelutionZ = 2.4,p = 0.02). People in Biology and EEB departments were more
292 likely to view the last author as the senior author, compared to those in Natural Resources
293 departments or other types of departments (Figure6éblrasts of EEB departments to Biology
294 (Z=0.23,p=10.82, Natural ResourceZ & 3.03,p = 0.002), and other departmenfs<{3.22,p

295 =0.001)).

296

297  Views on carresponding authorship

298 There was'subStantial variation in respondents’ views on current and besiegréumti

299 corresponding authorship (Figure Klostrespondents (54%) said that the corresponding author
300 “uploaded.the files, managed the revisions and wrote the response to reviewarskand t

301 responsibility.for the paper after publication”. The next most common response (19% of

302 respondents).was that the current practice is that the corresponding atliegrasson who

303 simply uploaded the files — though only 8% viewed this as best practice. Only 7% said that the
304 current praectice is that the corresponding author is the senior author.

305 Looking at the effestof career stage (that is, years since PhD), research area, department
306 type, and geogragphiregionon views on corresponding authorship practices, the only factor that
307 was statistically significant and reached the 10% effect size threshold was depgpaent
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(Figure 8) people in EEB departments were more likely to choose the “full responsibility”
option (that is, to say the corresponding author “uploaded the files, managed the rewidions
wrote the response to reviewers, and took responsibility for the paper after fouifjdhan
those in Biology departments (60% vs. 50%, respectivety2.4, p = 0.016)There was no
significant impact of career stafaear regression ternz. = -1.3,p = 0.20), nor were there
significant differences in ecologists. evolutionary biologistZ(= 1.12, p = 0.26) or those
living in"Europe'vs. North Americ&Z = 1.6, p = 0.10).

Discussion

Thesnumber of authors on papers in ecology has increased over time; in 1956, most
Ecology papers'had only a single author, whereas in 2016 the median number of authors was 4.
Prior to the late)1990s, it was rare for the corresponding author of a paper tagbateesinow,
the first author is usually the corresponding author, with the lasb@abeing the corresponding
author in aminority of cases. Most ecologists view the last author as a poseimplodsis in a
paper, thoughethis view is not universal. Most ecologists view the corresponding autter as
person taking+full responsibilitipr a paper, but, again, the survey revealed variation in views
regarding=eurrent and best practices for corresponding authorship. Overalis thegiation in
views on.eorresponding and last authorship in ecology, and the field would benefit froen great
consensus on what is signified by corresponding and last authashigll as additional studies
into the factors that influence decisions regarding corresponding and last laipthors

To state,the obvious, decisions about who should be last and/or corresponding author are
only necessary if there is more than one author. Thus, the trend in ecology towards having more
authors on papers (Figure 2), as also seen by dtl@rason 2006/Neltzin et al. 2006, Fox et al.
2016, Logan 2016), means that there are more decisions to be made regarding authorship,
including last.and corresponding authorship.

Over the past several decades, various systenastéonpting to indicate how much
different authiors contributed to multi-author papers have been proposed (e.gardavis
Gregerman+1969, Moulopoulos et al. 1983, Rennie et al. 1997, Weltzin et al. R@@)Hmon
suggestion is to use author contribution statements (e.g., Moulopoulos et al. 1983, Rennie et al
1997, Cozzarelli 2004). While author contribution statements do have théigdteremove

ambiguity about whether the last author is a position of emphasis, they have sevesatgrobl
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themselves. First, unless the full author contribution statements are put on a CV for every
publication, people reviewing job, grant, or award eaplons are unlikely to see them
(especially at earlier stages of screening). Second, and more problematically, people do not
necessarily trust author contribution statemévieskatraman 2010, Fox 2016h a different

poll done on.the Dynamic Ecology blog, only 41% of respondents indicated that author
contribution statements are always or usually accurate in their expgiffexc2016).One

possible' modification would be to make the author contribution statements lessafimedgr
rather than'indicating which authors carried out which specific taskgibution statements
could indicate which research groups led different aspects of the projecttfeg,Lab led the
empirical components of this work, and the Y Group led the development of the mathematical
model”).

Thus, for the foreseeable future, people will contittuattempto infer the contributions
of different authors based on the order of authorship. The results of this survey demthairate
at present,,most ecologists tend to view the last author as the senior authoryFighesefore,
when discussing authorship, ecologists should assume that most people will istttprethip
order assuming a firg¢ast author emphasis (FLAE), viewing the last author as the senior author.
As a result;,]l recommend that discussions regarding authorship should Hasie stsitting point
that the_senior author will be the last author. However, a problem arises wtigrengubups
collaborate, making it so that there is not one “senior” authaases where two “senior”
authors made equal contributions, | recommend indicating that with a footnote (esg,titioe
authors contributed equally”). However, even with a footnote, a decision still needs&albe
about order=lrecommend that, if one person would benefit more from the last authon posit
(say, because theye pretenure), that person should be listed last. If the two people are at
similar career stages (or if there’s another reason why the recommendation in the previous
sentence doesn’t make sense), they should flip a(oouse some other random method) and
indicate in.the footnote that that's how the decision was nithe collaboratiorresults in
more than.ene contribution with equal last authorship, the autbalg alternatéen an ABBA
sequenca@sa.means of balancing out equal contributionstower (These same general
guidelines could be applied cases of shared first authorship as Ww@lven the continued
potential for confusion regarding what is conveyed by authorship oegrecially in more
complicated situations arising from collabtons between multiple research grow@nd given
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the high stakes of tenure and promotion decisions, it might be advisable to include a short
paragraph in the dossier that describes the authorship system that was used (elgsta first

author emphasis system) and noting exceptions (e.g., for a high profile paper based on work done
in several different research groups).

When.making decisions related to authorship, it is also important to keep inhaind t
individuals,likely have biases that might influence who is viewed as “seniorhahthis might
impact views'on who should be last author on a manus@rigicent stdy found that only
~25% of lastauthors in the jourrialnctional Ecology were womer{(Fox et al. 2016)It is likely
that at least some of this pattern can be attributed to women being more likely to leave science,
leading to fewer women as senior authgiesx et al. 2016)At the same time, the same biases
that contributesto women disproportionately leaving science (e.g., Moss-Racakia(t2)
might also influence decisions regarding which author is viewed as “senior” (aredotbein
the emphasized last author position). Thus, in addition to recommending that authorship
discussions begin with the default of having the senior author as last authorgkcalsoend
that, whensthinking about who is the senior author, people should be aware of potential biases
(such as thoserrelated to gender or/etbeicity) that might iluence who they view as
“senior”.

Of.the papers published in 2016 that were examined for this study, 84% had the first
author as the corresponding author. Based on the survey results, most people will lzssume t
this person “uploaded the files, managed the revisions and wrote the response &rsesaiesy
took responsibility for the paper after publication”, but 19% will think it simply means that that
is the persen:who uploaded the files. Thus, there is substantial variation in hoe/\peapl
correspading authorship, including whether it is viewed as something that indicatethsame
larger about responsibility for the work reported in the manuscript. Further worksdoyifd —
especially,studies that collect qualitative data on the tepiould be useful for understanding
current views.on corresponding authorship. One potential focus for such studies is whethe
corresponding authorship is perceived differently depending on whether the corresponding
author is thefirst or last author, as was found in a survey of medical school depahaient
(Bhandari et al. 2014). Based on the combination of poll results and current corresponding

authorship practices, a reasonable starting point for discussions of authorshoppogg aticles
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would be to have the lead author be the corresponding author on a paper noting that, in doing so,
many readers will assume that means that person is taking full responsibithig paper.
One important conclusion from this study is that there is much more work to be done on
this topic. This study has several limitatienmost notably relying heavily on an online survey
of blog readers to understand current views on last and corresponding authorship. One problem
arising from this approach is that it almosttainly skewed the age distribution of respondents
(as comparedto the age distriion of ecologists as a whole). In addition, the survey design
(multiple choice' questions) doesn't allow insight into what factors peoplkeweaighing as they
decided between different options, nor into what caveats they may have wished téhegd as
chose a regsponse. Moreover, people likely varied in terms of how they interpreted soene of
options (e.g, does full responsibility simply mean that is the person who handiesratjtests
for more information, or does it mean that, if a major problem was found with the praper
person would take full responsibility for it?) This topic would benefit greabim fstudy by
someone with training in social science methods, including survey design and gealitati
research methods. Such work could providéher insights into the factors that influence
individual author’s decisions regarding last and corresponding authorship, as thellveays in
which seareh committees, tenure and promotion committees, and others viewhguthors
Authorship carries witht both credit and responsibility, and the order of authorship can
convey information about how much credit and responsibility an author of a multi-authored
paper deserves. However, because of variation across fields and over time, what is indicated by
last authorshipsand corresponding authorship is not necessarily clear. My anadysate ithat
most ecologists view the last author as the “senior” author on a paper (that is, the head of the
groupwhere the majority of the work was carried out), that the first author tends to be the
corresponding author on ecology papers, and that most ecologists interpret corngspondi
authorship.as.taking full responsibility for a paper. Thus, in addition to agreeinganlidr ealls
to discuss,authorship early and often (Weltzin et al. 20@&iggest that those discussions have
as their starting point that the last author is the senior author and the first author is the
corresponding.author. Collaborations between multiple groups have the potentitic¢kiée

but the general guidelines given abaamhelp resolve ties that arise from equal contributions.
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Figure L egends

Figure 1. Stacks containing bound volumes of journals (Shapiro Library, University of

Michigan)

Figure 2. Number of authors on papersAmerican Naturalist, Ecology, Evolution, andOikos
over time. See methods for more information on which journal issues were analyBataor
Ecology for 19562016. B) Data foAmerican Naturalist, Ecology, Evolution, andOikos for
2001-20186.

Figure 3. Corresponding author position for articlesfimerican Naturalist, Ecology, Evolution,

andOikos=“ND" means that a corresponding author was not designated.

Figure 4. Influence of geographic region and number of authors on corresponding authorship. A)
Percentage of corresponding authors from different geographic regions whetaastfior (gray

bars) or lastauthor (blue barghe statistical analysis of this dataset only included regions with

at least 50publication8) Relationship between the number of authors on a paper and whether
the correspoding author is the first author (gray bars) or last author (blue bars)bers over

the bars indicate the number of papers in¢hédgory The gray and blue bars do not always

sum to 100% because, rarely, the corresponding author was a middle author or a conmdfinati

authors (see Figure 3 for general patterns).
Figure 5. Views of poll respondents on A) whether the last author of a paper is the sehar aut

and B) whether they would pay attention to a statement on the CV indicating that dnéhiar

position was one of emphasis.
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Figure 6. Variation in views on last authorship by career stage, geographic location, research
area, and department type. The bars shaded in greens are positive responses toth&-guest
ecology papers, do you consider the last author to be the senior authen®as gold responses

are negative responses (as described in the figure legend). The percentaggbngives the

total percentage of positive responses, while the percentage on the left gives the total percentage
of negative responses for a group. The number on the right hand side shows the number of

respondentsin‘a given category (e.g., 29 respondents indicated that they live in South)Ameri

Figure 7. Views'of poll respondents on current (light blue) and best (gray) practices for
corresponding-authorship.

Figure 8. Influence of career stage, research area, department type, and geograpbit docat

views on current corresponding authorship practices.

Table 1. Primary research area of respondents to poll on last and corresponding authorship,

sorted in‘decreasing order of commonness.

Primary.Research Area %
ecology (primarily fieldbased) 50
ecology (primarily computational-based) 19
evolutionary bielogy (primarily organismal) 12
ecology (primarily wedab based, includingnolecular 11
ecology)

evolutionary biology (primarily molecular) 5
biology otherthan EEB

outside biology 2

Table 2. Number of years since receiving PhD for poll respondents.

Y ears since PhD %

0 (current students should choose this 28

This article is protected by copyright. All rights reserved



1-5 31
6-10 18
11-15 12
16-20 5
>20 5
no PhD and.net.a.current student 2

540

541 Table 3. Geographic location of poll respondents, sorted alphabetically.
Continent %
Africa 1
Asia 1
Australia 6
Europe 26
North America 64
South America 3

542
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A For ecology papers,
do you consider the last author

to be the senior author?

Mot sure, bl probably yes

Mot sure, but probably no

i depends, but probably no

i -
0

10 20 a0 40
Percent of responses

B If someone includes a statement on hislher
CV indicating they have used a first/last
author emphasis, do you pay attention to that?

pay afiention o |t
| have never sean fhis,

pay attantion to i

0 10 20 0 40 50
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ding author is'should be the senior author

The cormasponding author isfshould be whichever
parson uploaded the files (usually the first aulhor)
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The commesponding author isishould be the

person that has taken responsibility for fielding
guestions about the paper post-publication
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