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Abstract

The recurring recognition of the inseparable interconnection between societies and marine environments has led to the desire to
move beyond traditional silos of scientific understanding. Integrating discrete disciplines from marine social and natural sciences is
increasingly attempted to tackle cross-boundary research challenges. Consequently, much literature focuses on why and how to design
and implement interdisciplinary projects. There is surprisingly less attention to the delivery of such projects—how to write and publish
their results. Drawing from our writing and publishing experiences within different interdisciplinary projects, we shed light on the
challenges we are facing and how to overcome them. We reflect on why good interdisciplinary writing matters and demonstrate the
omission of work on writing and publishing in interdisciplinary teams in marine science literature, before we offer guidance towards
effective writing relationships. Better understanding diverse writing and publishing traditions is essential in harnessing the full potential
of cutting-edge interdisciplinary marine scholarship. Writing from the front lines as a marine social and a marine natural scientist, this
paper mixes academic styles: third person narration with first person testimony, to argue that writing challenges need to be openly
discussed and to showcase how to work towards successful integration.

Keywords: integration; interdisciplinary writing; marine social sciences; marine natural sciences; societal challenges; solution-oriented; ocean sustainability

Writing struggles: an introduction

This is a paper of how we—one self-confessed marine so-
cial scientist (Kim, a human geographer) and one self-defined
marine natural scientist (Andrea, a fisheries biologist)—write
collaboratively. Our motivation in developing this piece came
from our experience of writing together which finally resulted
in a paper on marine Real-world Labs (Franke et al. 2023) but
not without some serious complications rooted in fundamen-
tally different writing cultures.

While interdisciplinary collaborations, across marine social
and natural sciences, attending to cross-boundary research
challenges (such as advancing marine sustainability), are well
described (e.g. Ommer 2007, Markus et al. 2018, Bennett
2019), there is surprisingly little information on how to de-
liver their results. How to jointly write and publish interdis-
ciplinary work is a blank page. Yet, being capable of writing
together is essential for integrating and disseminating such re-
search outcomes.

In what follows, we draw from our experiences of writing
in various interdisciplinary teams and offer guidance towards
respectful, productive and effective writing practices and re-
lationships between different marine sciences. It is our hope
that our story of overcoming our writing struggles—time and
again—provides comfort, encouragement, and insight for oth-
ers who are writing across and with different disciplines and
may be struggling as well. Ultimately, we aspire to help other
interdisciplinary teams—specifically consisting of social and
natural scientists—to overcome barriers of divergent writing

philosophies and potential conflicts to explore the full poten-
tial of their cooperation.

In the next section, we relay our stories, in conversation
with one another, from the front lines, of how we write in
our disciplinary homes and how we came to write together—
badly—before finding resolution. We then shift gears to a
more conventional format, briefly introducing the necessity
for interdisciplinary marine research, highlighting the Ia-
cuna of attention towards writing in interdisciplinary teams.
Leapfrogging from this, we then set out the potential diffi-
culties of writing in interdisciplinary teams and notably put
forward strategies for overcoming such challenges. We then
conclude.

We produce a paper that is not in the spirit of one author, or
the other, but brings together our styles to examine considera-
tions for writing in interdisciplinary teams. We meld the styles
we use, as two scholars from different fields, who communi-
cate research in quite different ways—one more systematic,
one more discursive—two ways, one goal. Importantly, we do
not reify the stereotyped differences in style between ‘social’
and ‘natural’ sciences and, in our personal accounts, show the
nuance in these fields which are not homogeneous or sealed
in their approaches. Drawing on our experiences, though, we
show there are differences in how disciplines write and that
these do impact dissemination aims. Of course, there is more
to be said on writing in transdisciplinary teams—with non-
academics—but this is beyond the scope of the paper. Here, we
focus on interdisciplinary challenges and hence considerations
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of writing across disciplines respectfully and productively. So,
to our stories.

Two stories, in conversation
Andrea

I am a marine and fisheries biologist by training with a fo-
cus on experimental work with fish early life stages (Franke
and Clemmesen 2011, Franke et al. 2017, Franke et al. 2024).
In the natural sciences, writing is often structured and very
systematic, which does not mean it is easy. Articles are usu-
ally divided into an abstract, an introduction, materials and
methods sections (in some journals at the end of the article),
results (including graphs and tables showing the data), discus-
sion, and usually a short conclusion or summary and of course
acknowledgments and references. How I am writing matters
because I want to describe my research as clearly as possi-
ble. If T fail to explain my work well, the readers can hardly
understand how the fish larval experiment was performed or
how data were analysed and they might lose interest. For me,
reading precedes writing, to get to know the state of the art
in my field and to avoid running experiments that have been
performed already. Once I am actually writing a manuscript,
there is still a lot of reading.

Kim

In the social sciences, at least in the discipline where I work
and undertake qualitative research, papers will be prose-
heavy. And long! I am a human geographer by trade and train-
ing, taking this expertise in geopolitics and territory to the
ocean (how do relations between states shape marine gover-
nance measures? How is geographical space enrolled in man-
agement measures, such as creating restoration zones like Ma-
rine Protected Areas?). Some social science work is of course
quantitative in scope and writing up can be more akin to the
natural science structures of write-up that Andrea just out-
lined. However, in qualitative fields, writing can look (even
visibly on the page!) quite different. This is because research
is not the presentation of statistical results, tables, graphs, and
so on. Not unlike the natural sciences there will be an intro-
duction, stating the purpose of the paper. However, before
this, I, myself might begin a paper with a vignette from the
research—some quotes from my research participants. I might
loop my literature review, theory and methods together, in ac-
knowledgement that thinking and practice are not separate.
Notably, there are almost never separate results and discussion
sections. It would not be fitting to present qualitative results
(which might be interview quotes, oral history stories, photos,
diary excerpts, or archival materials) and then discuss them
some pages later. Readers would be flicking back and forth. It
is more practical to integrate the results with the discussion.
Like Andrea though, writing means clarity—and a lot of read-
ing. My research might not involve lab experiments, but I still
have to make sure I am making a novel contribution to the
marine field and not repeating research that has already been
done before.

Andrea

Being an experimental biologist working with marine fish lar-
vae means to design and run experiments to answer certain
research questions that are usually hypothesis-driven. These
experiments can be solution-oriented, e.g. in applied fields
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like aquaculture or curiosity-driven to answer fundamental re-
search questions, e.g. about the acclimation potential of fish
larvae to climate change. The motivation and background of
my research is described in the introduction of a paper, the
experimental setup, lab work, and statistics in material and
methods, the results are statistically analysed and shown in
different figures and finally discussed. If the results are not
statistically significant, i.e. have a P-value >0.05, the treat-
ment (the factor that was tested, e.g. a higher temperature)
had no significant effect. To my knowledge, it is not possi-
ble to publish non-significant results in high-ranking journals,
sometimes it is even impossible to get them published in a
peer-reviewed journal at all, which signifies a tremendous loss
of valuable information. In my experience, the first author is
responsible for coordinating the writing process between the
co-authors and editing the text in the end to ensure coherence.
Peer review in marine and fisheries biology is usually single-
blind, which may lead to bias and loss of objectivity in contrast
to a double-blind process where the authors and reviewers do
not know who the other ones are. Once a manuscript is sub-
mitted and hopefully not rejected, there will be minor or major
revisions led by the first author.

Kim

Being a qualitative researcher means I am interested in the
world in all its complexity, all its messiness—in the ‘small’ sto-
ries (Lorimer 2003), the personal experiences, the individual
opinions, beliefs, and emotions that shape how our oceans are
managed (Bennett 2019, Bavinck and Verrips 2020, McKinley
etal. 2020). I never start with a hypothesis that can be tested—
proven significant or not; right or wrong, because I am inter-
ested in subjective worlds of experience—the ways different
people engage the issues facing our oceans (other social sci-
entists of course will set hypotheses). As a marine governance
scholar, I am driven in disrupting the idea that governance
mechanisms—Ilaw, policy, and guidance—just exist. Rather, I
am interested in the formulation and operation governance.
Who writes marine law and policy, who implements it? What
structures of power determine the way we envision our ocean
futures? What privileges allow some people a voice in decid-
ing what ‘good’ policy looks like? Whose voices are excluded?
Such questions demand that we think about concepts such
as power, justice, inequality, and exclusion (Satizdbal 2018,
Figueroa et al. 2023). This kind of research allows us to talk
about the fundamental issues: problems, limitations, even fail-
ure in marine governance (Cvitanovic et al. 2022).

Andrea

After my PhD in marine larviculture, I got the opportunity to
work on one of my favourite topics: Ocean Health. I got to
talk to so many different natural and social scientists and had
absolutely fascinating conversations and discussions. We or-
ganized the symposium ‘Integrated Science for Future Ocean
Health and Recovery’ in 2018 and wrote an interdisciplinary
paper together (Franke et al. 2020). And I loved it. Seeing
through other people’s eyes, bringing all these different per-
spectives together, gathering complementary information. All
of this just felt really meaningful even though I realized that
some researchers, with strong disciplinary roots, hardly see
the added value of marine inter- or transdisciplinarity. I was
advised to better go into project management instead of be-
ing a marine scholar, because very likely no one would hire
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someone working in and on interdisciplinarity as a researcher.
This was the worst moment of my career. However, it’s never
going to take away these mind-blowing evenings when I called
the environmental ethicist, one of the co-authors on our paper
and asked him to please explain to me what his text means,
so I could ‘translate it’ for a broad readership.

Some contracts later, now at another institute, Kim and I
wrote a paper about marine Real-world Labs (a transdisci-
plinary research method for exploring options for sustain-
able ocean futures). We wrote this together with other se-
nior researchers of various scientific backgrounds (Franke et
al. 2023). I was excited but this time the writing got much
tougher. It often took longer than I was used to until my
co-authors answered my emails or wrote their parts for the
manuscript. And after we got the reviewers feedback, some
authors didn’t help to work on the revision. It was really frus-
trating. And it took too long. Being on a fixed-term contract
means that the clock is always ticking. And then, I got an email
from Kim. She had put so much excellent and essential work
into this manuscript but now she didn’t want to be part of it
anymore. I couldn’t believe my eyes.

Kim

I was really on board with the paper and I liked Andrea’s ap-
proach. She superbly herded a collective of authors (who were
like stray cats), with energy and commitment. She took the
helm, and after a difficult set of detailed reviews, she posi-
tively responded. She shared the paper for further comments
and feedback. There were elements of the paper, in the mix-
ing and melding of thoughts, traditions and approaches to re-
searching the ocean and finding ‘solutions,’ that I started to
feel unsure about. I felt a discomfort making hard and fast
recommendations on a technique that was experimental—a
‘real-world lab.” Who was doing this research, what colonial
traces endure in efforts of experimentation? I normally only
wrote with other critical social scientists and these issues are
well acknowledged. I also didn’t normally write in a team this
big. I wrote Andrea an email, probably when I was tired, and
my thoughts not as lucid as they could have been. I remem-
ber opening her reply and thinking ‘shit: I've really offended
her.’ I felt wretched. I'd made her feel wretched. Somewhere
along the line, I'd not acknowledged her hard work, not made
clear my own concerns. And notably, had miscommunicated
the way forwards in what sounded like 1T was disappointed
in her work and that I was threatening to ‘leave’ our paper. I
tried to work out how I had done this and as a scholar who
usually considers themselves to be thoughtful in engaging col-
leagues. Where had I gone so wrong? We talked—she let me
talk, she talked. We discussed. We had some of the best conver-
sations of my career—academic (learning we were on the same
page), and professional (in learning how to work together).
We made it through. That paper, when it came out, gave me
goose bumps because I knew what was behind it—so many
writing challenges, which we had overcome.

Andrea

And then Kim asked me if I wanted to write a paper with her
about the challenges of writing in interdisciplinary teams—
specifically consisting of marine social and natural scientists—
and how to overcome them. I loved the idea and I said yes
immediately!

We tell these stories in conversation, not to generalize an
experience of interdisciplinary writing but to showcase our
own struggles, misunderstandings—and resolutions. It be-
came crystal clear to us that we are in different disciplines, not
only with different research approaches and understandings—
but also with divergent writing and publishing traditions. It
makes sense then that writing deserves more attention.

Writing is the way in which the research we do, and the
knowledge we create, is shared and novel research ideas are
proposed to acquire funding. How people read it, encounter
it, engage it—what they think of it—shapes its effectiveness.
But how can we best write collaboratively in interdisciplinary
teams, when we have different approaches deeply rooted in
diverging epistemologies (Moon et al. 2021)? It is strange,
given the importance of writing, that as marine scholars of
different dispositions and disciplines we talk so little of writ-
ing together. It is even stranger as we come to collaborate all
the more frequently—and are demanded to do so at the di-
rection of funding councils—to reach common marine goals
collectively. In an attempt to start filling this gap, we write
this manuscript, turning next to the existing literature, which
supports our point.

The ‘writing gap’ in interdisciplinary marine
scholarship

In spite of distinct and singular marine disciplines having con-
tinued importance, when thinking about the ‘grand challenges
of our time’ and the role the ocean is playing to ensure food
security and health, combat climate change and counteract
ecosystem destruction, it becomes apparent that a holistic un-
derstanding and therefore an improved integration of scien-
tific disciplines is crucial not least in marine research (see, e.g.
Sustainable Development Goal 14 ‘Life below Water’). The
oceans are spaces of politics, culture, economics, history, and
biodiversity—of resources for nourishment, monetary gain,
and mental health (Lombard et al. 2023). Indeed, our well-
being is inextricably linked with the seas and coasts in a phys-
ical and emotional sense (Franke et al. 2020, Levi and Pe-
ters 2024). Understanding marine worlds as interconnected—
both socially and ecologically—is therefore vital (Hau’ofa
2008, Refulio-Coronado et al. 2021). However, existing ma-
rine knowledge is not only far from complete, it is also frag-
mented by various boundaries (Markus et al. 2018, Cooke
and Arlinghaus 2024). In order to work towards ocean sus-
tainability, an integration of the marine social and natural sci-
ences and humanities is thus indispensable.

When teams integrate ‘information, data, techniques, tools,
perspectives, concepts or theories from two or more disci-
plines or bodies of specialized knowledge,” with the goal
of advancing ‘fundamental understanding or solving prob-
lems whose solutions are beyond the scope of a single disci-
pline or area of research practice,” we speak about interdisci-
plinary research (NSF 2024). Interdisciplinary theorists Julie
Thompson Klein and William Newell point out that ‘interdis-
ciplinary study is not a simple supplement but is complemen-
tary to and corrective of the disciplines’ (Klein and Newell
1998). Working in an interdisciplinary way can be seen as
a thought process that leads to a better understanding of a
phenomena or problem that cannot be solved by one disci-
pline alone (Hiibenthal 1994). It requires an extensive learn-
ing process that takes place on three levels: between individ-
uals, between disciplines, and between types of knowledge
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(Haapasaari et al. 2012). Ultimately, interdisciplinarity can
lead to solving complex issues of societal relevance by con-
necting the partial explanations of different disciplines and
sciences with one another (Hiibenthal 1994, Frodeman et al.
2017).

With respect to ocean sustainability, the same progression
can be witnessed. Marine issues and people, cross borders and
move, and studying the ocean from only one perspective cre-
ates gaps in understanding the processes of change, of struggle,
of catastrophe and potential. Hence, there is a strong desire to
move beyond traditional silos of knowledge to a holistic un-
derstanding of the ocean cemented in policy fields and initia-
tives, such as the UN Decade of Ocean Science for Sustainable
Development (‘the Ocean Decade,” 2021-2030). Increasingly,
marine disciplines and topics are combining or merging. There
are a vast number of articles that explain why integrating ma-
rine social and natural sciences is a necessary task (e.g. Christie
2011, Rudd 2014, Markus et al. 2018, McDonald et al. 2018,
Blythe and Cvitanovic 2020). However, due to the high level of
specialization in single disciplines, it takes time and energy to
work in an interdisciplinary way, to understand other fields of
research and to integrate and jointly advance knowledge. As
such, much has been written on the effort of interdisciplinary
collaboration between natural and social sciences in the ma-
rine sciences—for whom it matters, its challenges, recommen-
dations how it may be achieved (e.g. Christie et al. 2017, Om-
mer 2018, Bennett 2019) and even considerations for early
career researchers in the marine sciences in developing inter-
disciplinary careers (e.g. Andrews et al. 2020, Deininger et al.
2021). Papers also focus on how to achieve effective knowl-
edge exchange and integration conceptually and methodolog-
ically as well as practically through dialogue and collabora-
tion rather than just transferring knowledge between disci-
plines (e.g. Fazey et al. 2013, McDonald et al. 2018). In many
of these papers, there are recommendations or roadmaps to-
wards interdisciplinarity and to navigating it once there.

Yet, the literature focuses on how to do interdisciplinary
work, not how to write and publish it at the end. Litera-
ture on interdisciplinary writing for academic publications
is extremely scarce and almost exclusively exists in the con-
text of interdisciplinary study programmes (Wolfe and Haynes
2003, Boix Mansilla et al. 2009, Dezure 2017, Repko and
Szostak 2017, Bergen et al. 2020). However, most marine
scholars have studied a specific discipline (and often stick to
it) as interdisciplinary marine study programmes are rather
new and still rare. This raises the question of how interdis-
ciplinary teams, coming from different scientific worlds with
their own writing conventions, find common ground to be
able to clearly articulate their research together? Notably, mat-
ters of writing and publishing are somehow just assumed,
and most often, absent from discussion. The how seems to
be a given and not just in the marine sciences, but in publica-
tions about interdisciplinary work per se. What is more, writ-
ing, in general, is largely under-examined in most academic
scholarship (Peters 2017). As researchers, we are trained in
our research—in modes of theoretical understanding and the
very methods, tools, techniques, and approaches we use in
data collection and analysis—but writing is just something
we do. Yet, as the scholar Dydia Delyser (2003) says, ul-
timately, we are all writers. How remiss, then, that really,
we spend so little time talking about the very thing that is
the mechanism for sharing the toils of our research: writing.
Publishing.

Franke and Peters

There are, thankfully and reassuringly, an increasing num-
ber of graduate workshops on writing and ‘how to guides’
for publishing—but those are often limited to certain disci-
plines or specific sciences. Consequently, when writing in in-
terdisciplinary teams, authors may be confronted with a clash
of contrasting styles of writing and often have to realize that
they do not even speak the same academic ‘language.” The dif-
ferences between writing cultures can be substantial and can
lead to severe frustration and conflicts ultimately jeopardiz-
ing outputs (as was almost the case with our paper on marine
real-world labs). Indeed, writing together can be seen as the
final challenge in the process of interdisciplinary cooperation.
Yet, literature about how to overcome these challenges and
conflicts remains rare. Therefore, the focus of our paper is on
the latter.

It is our contention that a vital discussion on interdisci-
plinary writing and publishing is needed in the effort towards
realizing the potential of cutting-edge, interdisciplinary ma-
rine science scholarship. If we cannot collaboratively write to-
gether and understand our writing approaches, traditions, and
publishing processes, we may fail at attempts to adequately
convey and share research. The motivation behind writing this
article is to build a bridge and start filling the gap.

Matters of writing and publishing
together—as we, and others, see them

What constitutes ‘good writing’? And who gets to decide? It
appears that ‘good writing’ for marine social and natural sci-
entists can look quite different. But how do we bridge this gap
when writing together? And how do we make sure that read-
ers from all backgrounds understand what we aim to convey?
Is it even possible that we understand each other while speak-
ing different (academic) languages, using different terminolo-
gies and definitions? Our ways of writing can indeed differ so
profoundly that co-authors don’t even agree what ‘good writ-
ing’ is; however, we all have the same goal: to communicate
our research and publish. So, how can we work together as a
team and create meaningful collaborations to improve marine
governance and sustainability?

There are a variety of tensions and challenges in writing
across divides. For example, on the one hand, for some quali-
tative social sciences writing is slower—and scholars in (some
of) these fields argue we should write slowly (Mountz et al.
2015). On the other hand, marine biologists usually like to
analyse, discuss, and publish their data as fast as possible (to
avoid someone else publishing similar work in the meantime).
There is hence a question of speed. In addition, in the natural
sciences ‘materials and methods articles’ are a standard for-
mat, while many social scientists work with qualitative data
and present their research differently, with more creative struc-
tures. So, how do, can and should we meld styles?

There is also the overarching challenge for many Early Ca-
reer Researchers, on fixed-term contracts, where the inher-
ently lengthy timelines of interdisciplinary processes and trials
of collaborative writing may lead to scholars being deemed as
‘less productive’ against the norms and expectations of out-
puts that exist within disciplinary domains. Further problems
arise when interdisciplinary work is only seen as an ‘add-on’
and not as an expertise on its own (Lindvig and Hillersdal
2019).

Yet, researchers who publish interdisciplinary work are
more likely to produce either frequently-cited or rarely-cited
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Matters of writing and publishing in interdisciplinary scholarship

“What are the

costs of this kind of writing to Early Career Researchers?

These projects take longer, which is not feasible being on fixed-term contracts.

Also, what happens when we, ourselves, move across disciplines? We are ‘connectors’ across
disciplines, sometimes between people. All these papers mean negotiations and compromises. How
do we live with discomfort? Andrea, you mentioned you just take the sometimes harsh edits of others,

but should we?" (Paula Satizabal)

“We have
to acknowledge that different
ontologies drive how we write! And the problems N\

that arise when combining them. Who is compromising
what? Making those compromises visible matters. Also, the
idea that interdisciplinary researchers are less specific and

broad is poor perception. We have our own expertise!”

(Soli Levi)

“Embracing differences is crucial to
these processes - communication and kindness
matter. Writing together is a way to tie experiences
together. Narratives can be interpreted differently across
disciplines and working through this is vital.”
{Merdeka Agus Saputra)

"I studied
environmental sciences, a clearly designed interdisciplinary

master’s degree. But | can think of only a few fellow students who tried to
follow an academic interdisciplinary career instead of specialising in one discipline.
| feel that the ‘advice’ to leave interdisciplinarity behind to become successful in

academia is given very early.” (Jonas Healy)

understand one another. Often this relational labour falls on 1 or 2 in

the group, often women. If authors don't work together, how do they write
interdisciplinarily? The work can be superficial if authors only write together. This is
problematic because many don't acknowledge the effort & time it takes when
people truly work interdisciplinary to get different disciplines to talk to

Dealing with this process is tough. And how does all this link to your career

“Interpersonal relations matter to ensure that we

each other.” (Vani Sreekanta)

“How do you avoid that the message of the paper
becomes ‘diluted’ because of the compromises you have to make?
How do you keep teams together when co-authors drop out and others join?

when careers are stuck in disciplinary silos?” (Jan-Claas Dajka)

“In my own experience there is a similar
problem being accepted as writing ‘enough’ and
legitimate work when creating interdisciplinary outputs as
an individual researcher, particularly nontraditional
outputs.” (Amelia Hine)

Figure 1. Quotes from the Marine Governance Group discussion on interdisciplinary writing.

works (Leahey et al. 2017). How do we deal with these addi-
tional hurdles, extra cognitive effort, and ‘high risk strategy’
of interdisciplinary writing?

In 2022, off the back of our writing endeavours together,
we began discussing all of these issues—and, with increased
fervour, the need for a paper like this one. We had to make
sense of how our own miscommunications, disappointments,
and concerns, had emerged and how we still ended up pro-
ducing a paper we both liked, and were proud of, in content,
style, and contribution to marine integrated research. Were
other scholars engaging in interdisciplinary marine science,
also caught in such tricky writing spots? Were they, like us,
muddling through, or not like us (as we had frank and open
conversations), suffering in silence and eventually giving up?
Was there frustration brewing in the effort towards interdisci-
plinarity that could be lightened with sharing our experience,
highlighting, and acknowledging the problems and offering
recommendations from our own modes of overcoming writ-
ing and publishing adversity?

In the interdisciplinary marine institute in which we work,
there are various forums for sharing our work, to test out
ideas, ponder problems and gain feedback. We discussed the
idea for this paper in one of the regular Marine Governance
Group meetings, Wednesday morning, 9 a.m., to see if our
colleagues were confronted with similar issues when writing
in interdisciplinary teams. Would the group be as enthusiastic
and get ‘stuck in’ to such a discussion? The answer was yes.
The conversation was rich, detailed, long. Everyone spoke. We
realized in this moment that this paper was necessary: that

others of us were also thinking about matters of writing and
publishing across disciplinary divides.

In Fig. 1, we draw from experiences and ideas of the Marine
Governance Group—including human geographers, political
ecologists, marine ecologists, anthropologists, marine gover-
nance scholars, environmental science, and marine science-
policy experts—who generously shared their own thoughts
on the topic. We present quotes to echo various voices and
perspectives, to raise awareness but also to offer comfort and
reassurance, and as a roadmap to how we might (in the final
section of the paper) overcome some of these matters towards
writing together.

Ways ahead: considerations and suggestions
on how to write and publish in
interdisciplinary teams

We first discuss essential prerequisites for interdisciplinary
writing processes before we outline the specific stages of writ-
ing and publishing.

Awareness, openness, and communication

One of the major points about interdisciplinary writing and
publishing is that it is not a singular topic. It is ‘a way of
testing, probing, thinking and learning’ (Hamilton 1980). It
is multifaceted and complex like the ocean itself. It requires
interdisciplinary thinking and learning. As such, writing has
to be understood ‘as a process interwoven with the stages
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Figure 2. Interdisciplinary thinking and writing requires bridging plural values, understandings, writing cultures, and disciplinary languages existing in the
marine social and natural sciences. The curiosity, awareness, interest, respect, recognition, and open-mindedness of all co-authors are a prerequisite to

build trust and find common ground.

of all learning” (Hamilton 1980). Writing together with au-
thors from various disciplines necessitates the awareness that
their beliefs, practices, and cultures may differ (Brammer et
al. 2008). Our epistemologies and ontologies—ways of know-
ing and doing research—depend on our disciplinary roots and
may differ significantly between marine social and natural sci-
ences, e.g. if researchers take different philosophical positions
on what they understand to exist in the world (e.g. a realist
or anti-realist position, see Peters (2017) for further informa-
tion). According to Newell and Green (1982), ‘disciplines are
(...) distinguished from one another by the questions they ask
about the world, by their perspective or world view, by the
set of assumptions they employ and by the methods which
they use to build up a body of knowledge (facts, concepts,
and theories) and a certain subject matter.” Seeing the ocean
differently means writing about it differently. This can cre-
ate misunderstandings and conflicts as we have experienced
in our collaboration. We realized that embracing heterogene-
ity, respecting and ‘learning about others’ values, particularly
regarding the (...) practice of writing’ is fundamental for a mu-
tual understanding (Brammer et al. 2008). Genuine interdisci-
plinary writing—based on openness, attentiveness, and care—
takes extra time and energy (Hamilton 1980). The goal is ‘to
move beyond the customary explanation and categorization
of what constitutes good writing’ (Brammer et al. 2008). To
realize how our ways of thinking and writing can enrich and
complement each other is an essential step as the lack of a
common understanding of and approach to interdisciplinary
writing undermines the ability of researchers to work towards
finding sustainable and inclusive solutions for complex issues
(Lowry et al. 2004) such as marine governance. In interdis-
ciplinary scholarship, it is important not to see writing as a
simple ‘end goal’ of dissemination but consider it as a process

that is part of collaboration and requires time and patience.
This also means that there is no ‘one fits all’ recommendation,
no simple recipe.

Open team communication is key to create a transpar-
ent process and, especially, to mediate in case interpersonal
tensions arise from disciplinary differences. The communica-
tion of an interdisciplinary team goes beyond mere knowl-
edge exchange. Building #rust and relationships on eye level
is essential to establish a healthy communication culture and
avoid imbalanced power dynamics (Fig. 2). Enough time has
to be allocated to facilitate a process of negotiation where
every input—concerning the seas, coasts, and their human
dimensions—is equally valued, carefully listened to, and re-
flected (O’Rourke et al. 2023).

A common ground to integration

Arguably, the integration of perspectives, concepts, theories,
tools, or data from various marine disciplines during collective
knowledge production is the greatest challenge in interdisci-
plinary research and is (...) seen as the litmus test of inter-
disciplinarity’ (Wolfe and Haynes 2003). As the plurality of
knowing and doing in interdisciplinary efforts includes also
different views on integration, the question of how integra-
tion may be achieved is a matter of ongoing debate and re-
search (Frodeman et al. 2017, Repko and Szostak 2017, Bam-
mer et al. 2020, Horn et al. 2023). Moreover, it can be ar-
gued that the complexity of integration directly corresponds
to the complexity of the addressed problem. Developing com-
mon ground and a clear joint vision through team learning is
facilitated by ‘thinking through differences in interpretations
and underlying assumptions, resolving conflicts and creating
a shared new understanding of the problem’ (de Bakker et al.
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2019). Bammer et al. (2020) ‘argue that some team members
must have expertise in research integration and implementa-
tion to effectively harness the contributions of the full team.’
The major steps of integrating interdisciplinary research—as
a prerequisite to writing—can be summarized as: defining the
problem, forming a team to gather knowledge of relevant dis-
ciplines, engaging with other disciplines, jointly evaluating dis-
ciplinary insights in the context of the specific problem, re-
solving possible conflicts through identifying linkages and in-
sights that complement each other, creating common ground
and a shared vision for tackling the problem, constructing a
new, more comprehensive, understanding of the problem, pro-
ducing a model (metaphor, theme) that captures the new un-
derstanding, and testing the understanding by attempting to
solve the problem (modified after Newell 2007). It has to be
specifically noted here that interdisciplinary integration is an
iterative, non-linear process.

In the following, we discuss the three stages of writing and
publishing specifically in an interdisciplinary context.

Pre-writing

As there are various challenges and issues that do, or might,
arise when writing in interdisciplinary settings, members of
interdisciplinary writing teams need an array of competences,
beyond the mere understanding of the involved disciplines:
open-mindedness, sensitivity, and resilience may be the most
important ones. The lead (one or two individuals) needs to
be a skilled connector and communicator to guide the devel-
opment of a shared vision, clearly allocate tasks, set realistic
deadlines, and encourage participants to keep them. They can
either form a team of co-authors with the disciplinary back-
grounds that are necessary to address the marine problem they
aim to tackle or lead an existing team. They may want to en-
sure a mix of early career scientists as well as senior scientists
to allow for diverse viewpoints and experiences.

It is recommended to start with a meeting or workshop to
get to know each other’s perspective on the marine realm,
to foster a respectful interdisciplinary knowledge exchange,
embrace plural understandings and build trust. In our experi-
ence, spending time together in person has many advantages—
you get to listen and to discuss, you can learn about different
ways of thinking, analysing, and knowing, different points of
view, perspectives, values, and specific terminologies, and dis-
ciplinary languages—and is something we do as often as we
can in our collaborations. To derive a shared new understand-
ing of the marine issue at hand, engaging in an open dialogue
and thinking through differences in interpretations and under-
lying assumptions are essential (Newell 2007, de Bakker et al.
2019). In this regard, generative artificial intelligence may help
understanding unfamiliar epistemologies and ontologies as it
can transform challenging literature from different disciplines
into digestible pieces making unknown research approaches
and ways of writing more accessible.

Teams should brainstorm and converge brainstorming to
prepare an outline (Lowry et al. 2004). Discuss the structure
of the article and expectations and formulate a common goal!
Teams should also agree on task allocation and a timeline with
precise deadlines for each step.

Every team member should be aware of their role(s) and
responsibilities, as they might be the only one with certain es-
sential marine knowledge and dropping out of the team would
endanger the entire publication. Everyone is responsible for

delivering their input on time (or to communicate difficulties
in meeting deadlines, ideally in advance).

It is useful to talk about journals early on and read their
guidelines and discuss the coverage of potential fees for the
publication and scientific illustrations and the order of au-
thors on the publication. It should be noted that for both social
and natural scientists the first and second author positions are
the most beneficial, while for natural scientists, the last and
second-to-last positions are also of significance as they indi-
cate who supervised the project.

Finally, teams may select an online platform to ensure si-
multaneous access during collaborative writing and trans-
parency. It is crucial to set clear parameters on its use and to
ensure different iterations of the article are saved and avail-
able in case authors wish to return to earlier edits later. If au-
thors prefer not to use ‘real time” platforms for writing, a clear
schedule of who edits each draft in turn, should be established.

Writing

As Hamilton (1980) writes ¢(...) in our overriding interest in
interpretation, we forget how difficult it is and how important
it is to describe.” Comprehensively describing the nature of
our research is especially important in interdisciplinary writ-
ing efforts. To write accessibly is key—specifically in interdis-
ciplinary articles—to ensure that all readers, regardless of their
disciplinary background, can understand the final article.

All co-authors should be aware that the idea is not to gather
multidisciplinary results and present them through only one
perspective on the ocean. Interdisciplinary work can only in-
tegrate specialized marine knowledges—and various strengths
and diversities of different research fields—when the par-
ties involved are able to bridge their differences (see Fig. 2;
Winowiecki et al. 2011). This requires critical thinking and
a continuous dialogue while speaking or writing with each
other. Collaborative writing in interdisciplinary teams is a
non-linear, reflective, reactive, and iterative process allowing
us to transcend disciplinary limitations. It is slower and per-
haps harder than disciplinary writing but it is also invigorat-
ing as it can enable us to bridge the gap between marine social
and natural research and, therefore, to jointly achieve knowl-
edge integration essential for the sustainable development of
marine socio-ecological systems.

We recommend beginning the first draft with defining the
marine problem or issue the interdisciplinary team aims to ad-
dress in the article. In this way, it is possible to ascertain if
the team is on the same page and if you have found common
ground. The basis of writing the first draft is that co-authors
draw on their disciplinary sources to present concepts, theo-
ries, results, figures, etc., including a self-reflective, critical ar-
gumentation considering limitations of their field (Wolfe and
Haynes 2003).

Employing multidisciplinary perspectives, as a next step,
is considered a prerequisite for interdisciplinary integration
(Wolfe and Haynes 2003). This requires knowledge about
other marine disciplines and can be challenging due to the
high levels of specialization and diverging writing styles. Con-
flicts on what constitutes ‘good writing’ may appear. Engaging
in open dialogues will help reveal commonalities about writ-
ing ideologies (Brammer et al. 2008) and, as we have shown
in our collaborations, to dispel myths! Stay curious. Reading
‘different’ publications is key in realizing that diverse modes
of writing can enrich and complement each other. Writers will
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also encounter disciplinary jargon and unfamiliar terminolo-
gies. Divergent disciplinary languages can be a significant bar-
rier to joint writing and can lead to profound misunderstand-
ings (Winowiecki et al. 2011). To overcome communication
barriers, we recommend asking co-authors for explanations
(we do this often). It is recommended that we learn different
‘languages’ used in distinct disciplines instead of creating a
meta-language as it would be an abstract construct with no
real meaning for anyone (Hubenthal 1994, Winowiecki et al.
2011). Moreover, decide jointly on which definitions to use
and clarify them in the publication if necessary (Hubenthal
1994, Monteiro and Keating 2009, Winowiecki et al. 2011).
In our experience, it might be necessary to define ‘common’
terms, used e.g. in marine biology or ocean governance, as
they may be unknown to co-authors. Likewise, clarification is
needed when the same term has dissimilar meanings in differ-
ent marine disciplines.

The next step, usually during internally reviewing and re-
vising the first draft, is working on interdisciplinary integra-
tion towards a new understanding of the complex problem
the team is addressing (Wolfe and Haynes 2003). According to
Wolfe and Haynes (2003) it is essential that (i) dialectical rea-
soning of different disciplines are given equal status and seem-
ingly contradictory views are reconciled, (ii) new metaphors
are created that offer an understanding of the disciplines’
interrelationship, and (iii) holistic theories, frameworks, or
models integrate the perspectives. An improved understand-
ing of the problem that helps to create inclusive and equitable
pathways towards marine sustainability is the final goal. To
convey interdisciplinary insights, creating professional scien-
tific illustrations can help to reduce complexity (see our own
illustration, Fig. 2). If necessary, teams may discuss the best
options for journals again.

Finally, the lead author is responsible for copyediting the
article to refine the language and structure to ensure clarity
and coherence and improve readability and overall quality.
Note that copyediting an interdisciplinary article may take
considerably longer than a disciplinary article to reconcile and
‘smooth’ the style. If applicable, data has to be uploaded to
suitable repositories and supplementary material in form of
extra text, figures, or data has to be compiled. The workload
should be split fairly. The final first version has to be reviewed
and approved by all authors before submission. This includes
a final discussion and careful decision regarding the order of
the co-authors depending on their actual input. In both social
and natural science disciplines, the order of the authors usu-
ally reflects the extent of their input. While the team leader is
in charge of the timely communication of the agreed deadlines
of sub-tasks, everyone is responsible for sticking to them.

Publishing (submission and revision)

Likely, your internal deadline for submission has been post-
poned a couple of times (as ours has for this paper and the
one before). Maybe the process of integration is on a good
path but you reached a moment where the team cannot fur-
ther improve the current outcome. If you are the lead author
and have received the approval of all, it is your call to submit
the paper. Try not to get lost in perfection. Make sure to select
a journal that welcomes interdisciplinary marine research and
if the journal demands or allows the suggestion of reviewers,
pay attention to their interdisciplinary track record. Typically,
disciplines define peers, which raises the question who should
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count as a peer when reviewing interdisciplinary research arti-
cles (Holbrook 2017)? Disciplinary-based reviewers may raise
issues and request revisions inappropriate for the scope of in-
terdisciplinary research or difficult to reconcile because they
are at odds (Martin and Pfirman 2017).

Furthermore, it is worth noting that scholars from different
disciplines may have diverging experiences of the reviewing
process. Kim, e.g. has only ever experienced double or triple
blind peer review in her social science work while Andrea is
used to single blind peer review. If the journal demands or al-
lows the suggestion of reviewers, pay attention to their inter-
disciplinary track record apart from their disciplinary knowl-
edge. Receiving the reviewers’ opinion can help to substan-
tially improve the manuscript.

Once reviews are back, as with any paper, embrace the use-
ful comments, forget the painful ones. Be prepared to receive
a rejection and discuss the next journal for submission or en-
counter a wide range of (potentially contradicting) comments.
As the reviewers may come from different disciplines/sciences,
you may have to grapple with challenging commentary, for
instance, if it comes from a viewpoint, some members in the
team are less familiar with. Dealing with revisions may re-
quire the same process of establishing (mutual) understand-
ing across a team, as the initial writing process did. It is cru-
cial that the team works together on the revision—this may
be a long and hard process. Be aware that the approaches to
how to handle a revision may differ between co-authors and
therefore should be discussed and agreed upon. For example,
some marine disciplines may respond to revisions as a letter in
prose. Others may be more used to point by point responses,
replying to each reviewer in turn. Speaking openly about what
style of response may be more appropriate and effective, is
part of the process. If necessary, remind your co-authors that
it is everyone’s responsibility to improve the manuscript.

The revised manuscript might be very different from the
original idea as the outcome of integration cannot be known
beforehand. The final revised version (which may include an
update of the co-authors’ order depending on their overall ef-
fort) has to be reviewed and approved again by all authors.
It may be that the revision process has to be repeated (de-
pending on re-review) and the steps above can be followed
again. If a paper is accepted, be sure to celebrate as you have
contributed to the advancement of integrated marine research
necessary for achieving marine sustainability and (advice to
team members) to adequately thank the paper lead for their
efforts!

Conclusion

In this paper, we have discussed the writing and publishing
of interdisciplinary marine science scholarship, advocating the
need to take writing challenges seriously. As the necessity for
interdisciplinary marine research is ever increasing, there is a
sizable body of articles that suggest how to work towards in-
terdisciplinarity across social and natural sciences. However,
the question of how shies away from writing and publishing.
Interdisciplinary collaboration, integration, and notably, as
we have posited, writing and publishing, is an iterative process
that often requires significantly more open-mindedness, time,
and patience than cooperating purely in disciplinary teams.
This requires some attention to be paid to the process and
best practices. Dealing with diverging epistemologies and on-
tologies, writing styles, and approaches, as well as distinct
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disciplinary ‘languages’ can lead to misunderstandings and
disagreements, alongside the fundamental question of what
constitutes ‘good writing” as also reflected in the rich discus-
sions with our colleagues who are working across and be-
tween disciplines. To overcome these challenges, we have set
out a series of prerequisites to consider and a guide to follow
in pre-writing, writing, and publishing stages.

We urge that co-authors need to engage in an open, re-
spectful dialogue driven by curiosity and recognition of plural
ocean understandings and the heterogeneity of values. Read-
ing ‘different’ publications is key in working towards a mutual
understanding and writing together.

When working in larger teams, a skilled and resilient con-
nector and communicator is required to lead the process in
a transparent and clear manner. Teams are more than just a
group, they work together in writing manuscripts with con-
sideration and care for each other.

Integrating differing marine perspectives is the ultimate
goal and can only be achieved over time in a non-linear, re-
flective and reactive manner. To realize how different ways of
thinking and writing can enrich and complement each other
is the prerequisite for creating common ground and a shared
vision for jointly crafting a manuscript. The goal of conveying
a new, holistic understanding of the marine issue, which was
addressed, will only be achieved by writing accessibly. In other
words, not only what we write but how we write, determines
what is understood and shapes the effectiveness of the text.

We aspire that this paper will help interdisciplinary writing
teams to overcome potential conflicts and to explore the full
potential of their cooperation. We hope it becomes a port of
call for others who have struggled, like us, by sharing our story
and potential approaches to overcoming challenges. Specifi-
cally, Early Career Researchers report to be ‘advised against
collaborative writing and that their supervisors would some-
times undercut any effort in that direction (...) as something
that would hold them back from even trying’ (Lindvig and
Hillersdal 2019). We hope that our article inspires both early
career and senior marine researchers alike to look beyond the
challenges of interdisciplinary writing and recognize the bene-
fits and values—for personal and societal development—of in-
tegrating diverse approaches to problem-solving towards the
sustainable development of our ocean. Working and writing
with researchers from different sciences will broaden our/your
horizon and it will help produce more open-minded and in-
clusive marine scholarship. As Kim recently said: ‘I look at a
natural science paper now and it is not that this style can’t be
an art, the art is in the clarity!” While Andrea came to realize
that it can be useful to embrace complexity instead of trying
to break it down and that describing this complexity in its en-
tirety cannot be written briefly. Acknowledging different ways
of knowing and doing research and the willingness to engage
in a dialogue with each other will allow us all to see the world
through another lens. This is one of the most enriching expe-
riences one can hope for. It is a journey and, for now, this one
ends here.
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