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1.  PREFACE

‘Suppose that the ultimate standard of our work
were to be, not professionalism and profitability, but
the health and durability of human and natural com-
munities’.

Wendell Berry

In my training years as a biologist, back in the
1980s, I could not discern a clear mandate to place
my professional skills at the service of ‘the health and

durability of human and natural communities’. None
of my teachers seemed to encourage commitment to
a greater good in the holistic sense implied by Wen-
dell Berry. Rather, I was conditioned to accept the
notion that science was good per se and knowledge
invariably beneficial. Research could appear to be
futile or at times even self-serving, but that was okay,
and profitability was beyond question a standard of
achievement. Hyper-specialization epitomized a suc-
cessful career in science, and it is no wonder that
many scientists of my generation have become
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immersed in the technicalities of narrow subjects of
study, often losing any vital or immediate connection
with principles of ecology and biology. Beyond the
realm of knowledge, the overarching goal was (in
fact still is) to publish decent scientific papers,
thereby improving one’s career opportunities, feed-
ing one’s ambition of becoming a reputable or even
renowned biologist, landing the best possible job and
joining the community of scientists. Becoming mem-
bers of such a community brought the satisfaction of
belonging, but there seemed to be at most only a
modest obligation to prioritize, strategize and ulti-
mately use science to advance well-defined conser-
vation objectives.

We were also not trained to present our results in
appealing and widely understandable ways. Being
poor at communication seemed not to be a problem,
and few cared about reaching out to audiences wider
than one’s own scientific colleagues. Marine biology
(and other) conferences featured the occasional death
by PowerPoint, and one could rarely detect a serious
commitment to excel in outreach and in getting the
message across. In addition, incorporating passion
and affection for nature into one’s writing and pre-
sentations was generally deemed to be bad scientific
practice, and those who were overt or explicit about
their love for the planet or passionate about saving
the ocean, the manatees or anything else could end
up ostracized. Therefore, even if there was an inten-
tion to work effectively towards marine conservation,
deliberate purpose was often hidden or lost in transla-
tion — particularly within academia and formal insti-
tutions. I have always been passionate about my re-
search subjects, Mediterranean dolphins, and my
outspoken goal of preventing their decline would oc-
casionally qualify me as a tree-hugger (a derogatory
epithet; DeLoach et al. 2002, Hutchings 2005). In the
past, the raised eyebrows of traditional colleagues
would remind me that environmental activism was a
sin, leading to (or being led by) biased science.
Today, however, such old-school understanding ap-
pears fabricated and self-defeating, and the global
sensibility has changed to the point that being called
a tree-hugger may be seen as honourable.

2.  A GRADUAL AWAKENING

By the 1970s, humanity had been alerted repeat-
edly about the risks resulting from a booming popu-
lation (Ehrlich 1978) and other existential threats.
While these alarms had provoked waves of concern,
some of the announced catastrophes did not happen

in the way they were forecasted (e.g. the limits to
growth warnings of neo-Malthusianism; Meadows et
al. 1972, 2005, Morris 2009). Other announced catas-
trophes were averted (e.g. the risks of ozone deple-
tion through the phasing out of industrial chlorofluo-
rocarbons; Solomon et al. 2016). The warnings of
doomsayers who portended approaching misfortunes
prompted rebuttals by cornucopians (or exemption-
alists; Cairns 1999) inclined to trust human wit, cele-
brate technological progress and believe in the end-
less availability of resources (Aligica 2009, Kelly
2013). Meanwhile, evidence of unsustainable human
impact on the planet had been piling up, and the
warnings of upcoming disaster were becoming ever
more credible and worrying (Vitousek et al. 1997,
Ripple et al. 2017). Yet, modern-day cornucopians
went on offering compelling narratives that por-
trayed human history largely as a success story
through a plethora of graphs in which trendlines
almost invariably implied patterns of progress and
improvement (Pinker 2011, 2018, Rosling et al. 2018).
Pollyannaish visions such as those of Steven Pinker
were consistent with the neoliberal capitalism, free
market credo that had been unleashed in the 1980s
and therefore were much appreciated by the tycoons
of powerful industrial elites (e.g. Gates 2018). Other
thinkers criticized Pinker for his dogmatism, perfidi-
ous politics and selective use of data (e.g. Sapolsky
2017, Lent 2018, McGoey 2019, Riskin 2019).

One of the main problems with these narratives,
however, is their scarce consideration for the mount-
ing environmental and climate crisis (Monbiot 2018).
Cornucopian views contributed to the numbing of
human societies that were already exposed to the
cultural diversions of complaisant media and to the
mystifications of industry-driven think tanks that,
among other denials, had been deliberately conceal-
ing climate change (Oreskes & Conway 2010, Wash-
ington & Cook 2011, Dunlap & McCright 2015, Mar-
shall 2015). Under such a sanitized and distorted
cultural scenario, even the most compelling evidence
of rising greenhouse gases could be downplayed,
and the risks could go unperceived. For instance, an
authoritative marine conservation biology book, pub-
lished as recently as 2005 (Norse & Crowder 2005), is
‘surprisingly silent on the effects of global warming
and climate change’ (Jessen et al. 2006, p 230) as a
threat to marine biodiversity. Apart from the clima-
tologists and the visionaries (McKibben 1989), not
many could discern an immediate climate emer-
gency of the ominous kind that has loomed over us in
these last few years. In the face of warnings un -
matched by proportionate reactions within our intel-
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lectual milieu, many marine biologists (including
myself) went on behaving as if there was still plenty
of time to solve the environmental and climate crisis.
Perhaps we just weren’t ready to leave our comfort
zone and venture into a complex realm of inconven-
ient truths. My own awakening to these truths hap-
pened gradually, then suddenly. And it came as a
shock.

3.  FACING THE HEAT

To my dismay, I was becoming aware that living
systems and the physical environment had been
depleted and disrupted, resulting in losses of biodi-
versity, mass extinctions and catastrophic climate
and ecological changes (Ceballos et al. 2017, Ripple
et al. 2017, 2020, Bar-On et al. 2018, IPCC 2018, 2019,
Mora et al. 2018, Kulp & Strauss 2019, Lenton et al.
2019). Today’s world is as wounded as ever (Ehrlich
1997, McKibben 2019), and some of the long-
 predicted climate-driven calamities are happening
with increasing intensity or frequency (e.g. extreme
weather events, bushfires, droughts, floods, glacier
melting, sea level rise, marine heatwaves). In retro-
spect, even the dire warnings of the 1970s — dis-
missed as alarmism and infamously labelled as an
eco-scam (Bailey 1993) — may have been imprecise
but turned out to contain substantial truths (Mead-
ows et al. 2005, Turner 2008, Ehrlich & Ehrlich 2013,
Nekola et al. 2013, Running 2013).

Whether or not these facts are accurately reported
by the media or acknowledged by present-day polit-
ical leaders and their electorates, those who are
familiar with the scientific literature (and understand
the message; Benestad et al. 2016) know that we are
not en route to meet the 1.5°C climate target of the
Paris Agreement (Hausfather 2019, Tong et al. 2019,
UNEP 2019). Little time is left to prevent irreversible
warming and avert the risk of a Hothouse Earth path-
way (IPCC 2018, Steffen et al. 2018). This inconven-
ient truth is emphasized in signs held by the young
people attending global strikes for climate: Normal is
Over, There is No Planet B. Nobody should be fid-
dling while the planet is burning down and certainly
not biologists and ecologists who know what is really
at stake. As noted by Gary K. Meffe (1998) 2 decades
ago, ‘the time has long passed when we could merely
pontificate in our journals, impress our colleagues,
and proclaim that we are above the political fray’
(p 741). This rings even truer today. Continuing to
live and work as if everything is fine makes change
impossible and breakdown inevitable.

4.  MARINE CONSERVATION — ON PAPER

The overexploitation of marine life has encom-
passed centuries of human history and is aptly exem-
plified by commercial whaling, whose gargantuan
appetite brought several species of large cetaceans
to the brink of collapse. While the slaughters caused
by whaling across 2 centuries have been fairly well
documented (Tønnessen & Johnsen 1982, Gambell
1999, Baker & Clapham 2004), overexploitation of
fish and other marine life has long remained unspo-
ken or chronicled only through anecdote (Mowat
1984, Pauly 1995). Since the late 1990s, however,
accounts of unsustainable fishing became com-
pelling and dismaying (Pauly et al. 1998, Jackson et
al. 2001, 2011, Christensen et al. 2014, Pauly 2019),
as did a variety of other human-made marine calami-
ties (e.g. climate-driven coral bleaching; Hughes et
al. 2003, 2018a,b, Hoegh-Guldberg et al. 2007). The
mainstream media slowly tuned in to these facts
and — after decades spent portraying bounteous and
awe-inspiring oceans — started offering glimpses of
marine biodiversity loss and ecosystem damage.

Some of my studies in the Mediterranean, origi-
nally intended to focus on the ecology of dolphin
communities, ended up documenting their decline.
After years of field research, we could identify the
human activities responsible for the damage (for
instance, prey depletion caused by industrial over-
fishing), but even when we proposed straightforward
solutions within simple management regimes, no
action was taken to protect the surviving animals or
their habitats (Bearzi et al. 2003, 2006, 2008, Piroddi
et al. 2011). Through trial and error, we realized that
science and information alone rarely contributed
to environmental healing. As marine biologists, we
were encouraged to produce ever more data and
keep our focus on papers and reports, so that action
could be delayed indefinitely — a practice I charac-
terized as marine conservation on paper (Bearzi
2007). To be sure, environmental agreements and
formal commitments by governments expressed the
best intentions of preserving habitats and repairing
the damage, but the interests of industrial lobbies
came first and foremost. At that point, it felt like we
could have been playing into the hands of a danger-
ously self-serving system.

George Monbiot (2006) referred to this system
when he argued that ‘government policy is not con-
tained within the reports and reviews it commissions;
government policy is the reports and reviews... [T]he
government creates the impression that something is
being done, while simultaneously preventing any-
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thing from happening’. Thousands of national and
international environmental agreements are cur-
rently in place (Mitchell 2019), and in many cases
these agreements have been effective and valuable
(e.g. Roman et al. 2013). Yet, on a global scale,
human encroachment has led to scenarios described
as biological annihilation and the sixth mass extinc-
tion (Ceballos et al. 2017).

Ocean protection tools have included the certifi-
cation of sustainable fisheries (through the eco-
labelling of seafood) and the creation of marine
protected areas (MPAs). Seafood certification, how-
ever, has largely failed to ensure true sustainability,
as did consumer awareness campaigns (Jacquet et
al. 2010a,b, Le Manach et al. 2020). MPAs make
superb conservation tools (Roberts et al. 2005), but
sometimes they are paper parks that provide little
protection (Guidetti et al. 2008, Agardy et al. 2011,
Devillers et al. 2015, Claudet et al. 2020). Human
impact may even increase within MPAs (Dureuil et
al. 2018) — a most unexpected finding. Unfortu-
nately, management action is sometimes farcical —
for example, banning windsurfing, kayaking or
sport angling within protected areas that are unaf-
fected by sport tourism while allowing continued
exposure to overfishing or high-intensity noise from
oil and gas prospection. That is the marine equiva-
lent of designating a forest as a protected area
while allowing loggers to fell all the trees.

It is worth remembering that, historically, ocean
exploitation has been strongly influenced by scien-
tific advice and that fisheries science has spectacu-
larly failed to protect or manage fish populations
(Kurlansky 1997, FAO 2018, Pauly 2019). The emi-
nent 19th century biologist Thomas Henry Huxley
provided one of the most striking examples when
he argued for reducing fisheries regulations, com-
plaining that there was no scientific basis for them
and that they unnecessarily hurt fishermen (Smith
2002). Huxley (1885) went as far as making his
notorious, influential and disgraceful proclamation
on the infinite bounty of the sea: ‘I believe, then,
that the cod fishery, the herring fishery, the pil -
chard fishery, the mackerel fishery, and probably
all the great sea fisheries, are inexhaustible; that is
to say, that nothing we do seriously affects the
number of the fish. And any attempt to regulate
these fisheries seems consequently, from the nature
of the case, to be useless’.

This heritage lives on, albeit in disguise, when-
ever a profit-driven apparatus skilfully orchestrates,
ma nipulates and makes use of science to support or
greenwash industrial and corporate interests. Within

such systems, the self-serving and complaisant re -
search programmes are not only as good as any but
also turn out to be especially desirable. Concur-
rently, conservation on paper (consisting of calls for
disposable action plans and throwaway manage-
ment recommendations) ensures that scientists
engage in recursive science schemes under the illu-
sion of contributing to conservation breakthroughs.
While the scenario might have changed in recent
years, repairing the damage has become a gigantic
challenge.

5.  CHANGING THE GAME

The time has come — and indeed passed — to
consciously upgrade our values, methods and
behaviour. As our global leaders demonstrate their
inability to respond to the crisis and ward off the
drivers of self-destruction, it is becoming clear that
the ideas needed to reshape our future must stretch
beyond the confines of our current system. A para-
digm shift is necessary, and the stage has already
been set for cultural, economic and political meta-
morphoses that can lead to global recovery (e.g.
Brown 2008, Korten 2010, 2015, Scheer 2012,
Raworth 2017, Díaz et al. 2019, Dinerstein et al.
2019, O'Neill et al. 2019, Pettifor 2019). A critical
part of the challenge, within the reach of marine
biologists, is preserving what is left of life at sea
and help rewild the oceans (Monbiot 2013, Jør-
gensen 2015, Laffoley et al. 2020).

The link between marine biology and global con-
servation is promptly made if one considers (1) the
role played by the oceans and by marine organisms
in sequestering and fixing atmospheric carbon and
generally keeping the Earth in balance (Reid et al.
2009, Levin & Le Bris 2015), (2) the impacts of climate
change on marine organisms and ecosystems (Brier-
ley & Kingsford 2009), (3) the innumerable ways in
which human activities at sea contribute to the wors-
ening of the environmental and climate crisis
(Halpern et al. 2008, 2015, Doney 2010), and (4) the
importance of marine scientists when it comes to
understanding, documenting and communicating
the crisis. The question then is: How can we capital-
ize on our expertise, join forces and contribute most
effectively to the solutions? What does it take to
bridge the gap between conservative scientific disci-
plines and the global conservation imperatives of our
time? Below, I offer a few hints in a spirit of construc-
tive self-criticism (I wish I had done myself, long ago,
all that is being preached here).
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5.1.  Proclaiming that we care

To get out of this mess, we must first relinquish our
belief in progress as everlasting and unconstrained
growth and replace it with value systems leading to
environmental sustainability and social justice. As
marine biologists, we can help envision a world
where the role played by humans is consistent with
the laws of nature and the reality of a finite planet.
Paraphrasing Wendell Berry (2001), we must not only
suppose or imagine but loudly proclaim that the ulti-
mate standard of our work is the health and durabil-
ity of human and natural communities. We should
take responsibility and become marine conservation
stewards who are thoughtful of the consequences of
their choices and actions. Such commitment must be
placed at the core of our profession, to the point that
everything we do truly does have the goal of benefit-
ing the larger community of humans and life on Earth
rather than ourselves, our circles or our nation.

5.2.  Communicating effectively

For decades, we have been working in a scientific
environment that discouraged individual researchers
from expressing views that could be interpreted as
green activism or have political connotations (Pielke
2004). However, not expressing one’s opinion and
not engaging in activism also is a political choice, as
it often implies supporting (or at least not challeng-
ing) the status quo and therefore implicitly endorsing
it (Anderson 2003, Oransky & Marcus 2017, Ernman
et al. 2020).

Contrary to what we have been conditioned to
think, supplying information is not enough. Even cli-
mate scientists, whose early warnings went un -
heeded in part because of ineffective messaging,
have realized that their science does not communi-
cate itself and that high-quality outreach is essential
(Hassol 2008, Somerville & Hassol 2011, Corner et al.
2018). We, too, need to leave behind jargon and sec-
tarian arguments and enhance our communication,
lifting the antiquated taboo on saving the planet lan-
guage and placing emphasis on defending what we
love (e.g. Earle 2009, Johnson 2019). Our care for the
living world should not only be made explicit but also
become the core of compelling narratives we use to
engage human society. We must aim to tell heartfelt,
captivating stories centred on our own experience,
bringing to life a capacity to think outside the box
and dream big. To reach people at a deeper emo-
tional level, we may even team up with conservation

non-governmental organizations and groups of envi-
ronmental activists or collaborate with designers, art
directors, artists and celebrities as well as fellow sci-
entists in various disciplines.

Our communication strategy may include the
adoption of evocative wording. We can be scientifi-
cally accurate while also telling a rich story and con-
veying a sense of urgency that matches the scale of
today’s environmental crises. For example, ecocide,
eco-crime (or environmental crime) and other terms
borrowed from green criminology (Mares 2010, Hig-
gins et al. 2013, White 2013, 2016) may be incorpo-
rated into the vocabulary of marine scientists to
replace vague and timid terminology such as anthro-
pogenic impact with more vivid and faithful wording,
when appropriate. In addition, transposing key con-
cepts of environmental criminology into the practice
of marine biology would help deliver an unequivocal
message that action must be taken in pursuit of eco-
logical and social justice, and those in charge must
be held accountable (Ruggiero & South 2010a,b,
2013). Therefore, practices such as those leading to
the extirpation or extinction of aquatic animals
(Brownell et al. 2019), the devastation of deep-sea
habitats (Roberts 2002, Halfar & Fujita 2007) or the
collapse of coastal ecosystems (Jackson et al. 2001,
Pauly 2019) should be qualified for what they are:
crimes against humanity and nature.

As we reprove irresponsible human behaviour and
express concern for the living world, we should also
realize that conveying messages of terror and panic
may not be the most productive approach because,
when those feelings are sent out in raw form, they
may cause trauma and paralyzing anxiety. As marine
scientists committed to conservation and to sensible
outreach, we would do a better job if we synthesize
the bad news and transform it into inspiring calls that
stimulate beneficial action rather than nihilism or
surrender. Ideally, an overview of the problems
(which still must be referred to accurately) should be
followed by practicable solutions and by positive
examples that illustrate ways of shifting our values
and behaviour towards less destructive economic
systems (e.g. Duarte et al. 2020, Stewart et al. 2020).

5.3.  Embracing real sustainability

Because economics and environmental conserva-
tion are largely intertwined, we cannot deal effec-
tively with a crisis unless we confront the economic,
social and political reality that generated the crisis
(Commoner 1973). As marine biologists, we should
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not only document a threat to marine life but also
help clarify how the extraction, production and con-
sumption system can be steered away from damaging
and unsustainable practices. On a more fundamental
level, we should accurately characterize the decisions
driven by industrial or commercial interests and
reject any system that sees nature as a resource to be
pillaged in pursuit of perpetual growth and material
wealth. For instance, once the negative consequences
of a given type of fishing gear have been documented
through research, the most straightforward approach
would be calling for a ban of that fishing gear. If that
proves impossible (which it usually is, given the dis-
parities in values and conditions of people across the
world), the next option would be to enforce time and
space restrictions, eliminate economic incentives that
enhance fishing capacity and effort, and replace
harmful subsidies and funding with beneficial subsi-
dies (Cullis-Suzuki & Pauly 2010, Sumaila et al. 2016).
Finally, we should help decrease the market demand
for species captured with damaging gear, primarily
through legislation and taxation and not only through
awareness campaigns (given that, inevitably, the lat-
ter campaigns are only partially effective; Jacquet et
al. 2010a,b). Changing the status quo and tackling
the causes — instead of merely mitigating the ef-
fects — requires judicious and imaginative planning,
leading to thoughtful strategies for research, outreach
and management.

Now, compare the pathway described above with
the following example. Some trawlers in the north-
western Adriatic Sea display a large sticker reading
‘This boat takes care of the sea’, because they have
agreed to land some of the litter, including plastics,
caught in their nets instead of routinely discarding it
at sea. The sticker is given to fishers ‘as a recog -
nition of their commitment to protect and preserve
the marine environment’, in the context of EU-
funded projects. Attempts to remove plastic from
the marine environment are laudable. However,
promoting trawling as a way to protect and preserve
the marine environment within one of the most
over-trawled areas in the world (Eigaard et al. 2017,
Gissi et al. 2017, Amoroso et al. 2018, Ferrà et al.
2018, Russo et al. 2019), where damage caused by
overfishing and trawling has been well documented
and marine biodiversity has declined sharply (Bearzi
et al. 2004, Coll et al. 2009, Barausse et al. 2011,
2014, Lotze et al. 2011, Ferretti et al. 2013, Fort-
ibuoni et al. 2017), sends confusing messages while
not addressing the problems at their root. In this
case, the processes leading to plastic production
and consumption (which include industry lobbying,

consumer preferences and ease of handling and dis-
posal) remain unaffected, while trawling — in a
twist of perspective — is portrayed as marine con-
servation.

The available grants and opportunities in the mar-
ine sector — sometimes provisioned by institutional
funding schemes that lack foresight — may steer
marine conservation efforts in subtle ways. As mar-
ine scientists, however, we should aim to lead rather
than mislead. While the experts involved in the Adri-
atic project mentioned above are certainly driven by
good intentions, these initiatives proclaim that rele-
vant conservation problems are being addressed,
when only the surface is being scratched. The avail-
able funding and expertise must be used first and
foremost to develop non-destructive sustainable fish-
eries and facilitate ecosystem recovery. Where mar-
ine litter is an important conservation concern (e.g.
Brown & Macfadyen 2007), removal strategies should
not include the endorsement or reinforcement of
destructive fishing methods known to cause mechan-
ical and biological damage to the seabed (Jones
1992, Hall-Spencer et al. 1999, Pranovi et al. 2000,
Kaiser 2002, Lucchetti & Sala 2012).

5.4.  Fostering individual and system change

Many of us have attended conferences and work-
shops organized in fancy resorts located in exotic
locations that require multiple flights. Conference
attendees may even banquet on bottom-dwelling
shrimp right after having learned about the damage
caused by bottom trawls (e.g. Chuenpagdee et al.
2003) and shrimp aquaculture (e.g. Páez-Osuna
2001). No matter how effective such gatherings may
seem to be in advancing marine conservation biol-
ogy, they carry an embedded inconsistency, as if
those responsible for environmental damage are
invariably others, somewhere else. Such inconsisten-
cies are increasingly debated, particularly with re -
gard to restraint in flying (to reduce our carbon foot-
prints; Fox et al. 2009, Bossdorf et al. 2010, Achten et
al. 2013) or switching to a plant-based diet (to reduce
the environmental and climate impacts of meat
and seafood production and consumption; Stehfest
et al. 2009, Hedenus et al. 2014, Ripple et al. 2014,
Machovina et al. 2015, Jacquet et al. 2017, Poore &
Nemecek 2018).

Marine biologists and other scientists who appear
to overlook their own footprint often contend that
individual behaviour does not matter; it is the system
that needs to be changed. That is correct. A change
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in the system (and a new breed of political leaders) is
unquestionably needed to tackle the environmental
and climate crises. It is also true that neoliberalism
and corporate agendas have conned us into tackling
the crisis as individuals — whereas most of the dam-
age originates from the choices of a handful of giant
companies and mighty executives (Lukacs 2017).
That, however, does not mean individual and social
behaviour is irrelevant.

First, the effects of individual behaviour are rarely
experienced only by the individual him- or herself.
Our choices affect and influence those around us.
This must be even truer for marine biology profes-
sionals, whose actions may be taken as a model by
colleagues and students (Bearzi 2009). Second, a
change in the system can only be instigated through
the coordinated efforts of a group of individuals, and
more often than not, it is the initiative and example
of a single individual that triggers collective efforts.
Third, as noted by Jussi Pasanen (2019), one cannot
truly choose between individual change and system
change. Rather, one can choose to (1) become aware
and develop a deeper and more holistic understand-
ing of a problem, (2) do something about it on a per-
sonal level, thus helping to drive market and policy
choices, and (3) encourage change in others while
pushing for transformation in the system. The latter
can be done more effectively by directly influencing
political decision-making (Rieser et al. 2005), lobby-
ing for greener and more responsible leaders, con-
necting with people and organizations that help us
become empowered and engaging in coordinated
action. Even if not all of us have the opportunities or
the skills to succeed in each of the above-mentioned
tasks, any of us can do his or her best — at all levels.

5.5.  Supporting environmental activism

Steering humanity away from environmental and
climate disasters requires committed activism, mobi-
lization and civil resistance. Well-planned environ-
mental campaigning can pave the way for significant
change. Examples include the anti-whaling move-
ment and a variety of other initiatives that contri -
buted to public appreciation and emerging compas-
sion towards cetaceans and other marine mammals,
leading to lower mortality and measurable conserva-
tion benefits (Twiss & Reeves 1999, Epstein 2005,
Bearzi et al. 2010, Reeves 2018). Even the unwaver-
ing activism of single individuals sometimes results
in unpredictable uprising, setting in motion per -
ception shifts and changes in collective behaviour.

Within 1 yr, the solitary strike for climate of young
activist Greta Thunberg has developed into a global
protest joined by millions of people (Alter et al. 2019).
While some may mock or dismiss these initiatives,
research shows that non-violent mobilization has
enormous potential. In the past 100 yr, non-violent
campaigns have been twice as successful as violent
uprisings, and the active and sustained participation
of just 3.5% of a population can result in important
political or societal change (Stephan & Chenoweth
2008, Chenoweth & Stephan 2011). As marine biolo-
gists and knowledgeable scientists, there is much we
can do to support, motivate and inform the non-vio-
lent activists who demand policies ensuring that our
planet remains habitable (Hagedorn et al. 2019, War-
ren 2019). We may even join the protest ourselves.

5.6.  Relinquishing contempt for spirituality

For centuries, humanity’s mandate to subdue nature
and have dominion over its living resources, as ex-
pressed in the Bible (Genesis 1:26−28), provided a
theological and moral justification for exploiting the
natural world (White 1967, Eckberg & Blocker 1989).
This right to dominion and sovereignty over nature
has become part of the cognitive foundation of the
western world, as epitomized by Francis Bacon (1857)
when he wrote, ‘Man, if we look to final causes, may
be regarded as the centre of the world (…) For the
whole world works together in the service of man; and
there is nothing from which he does not derive use
and fruit (…) insomuch that all things seem to be
going about man’s business and not their own’. These
deeply rooted ideas, combined with René Descartes’
portrait of nature as a machine, culminated in the 19th
century western vision of human  kind engaged hero-
ically in conquering nature, which provided a further
justification for reckless exploitation. Such conceptual
frameworks are ingrained into modern science and
into our culture, which still sees progress as an in-
creased dominion over nature and regards the whole
of nature as a commodity (White 1967, Lent 2017).

Acknowledging this theological bias of science or
the subtle influence of some religious thinking, how-
ever, does not imply that the entire corpus of religion
and spirituality should be opposed or discarded
within the context of environmental science and con-
servation. The void of spiritual and ethical values
produced by materialism and neoliberalism clearly
cannot be filled by science alone. Conversely, values
consistent with equality, self-restraint, non-harming,
respect for all living beings and environmental
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 sustainability are at the core of spiritual wisdom dat-
ing back thousands of years (Negi 2005). Some of
the non-theistic and non-dualistic spiritual traditions
from the East are often considered closer to the holis-
tic approach needed to divert humanity from self-
destruction (e.g. Stanley et al. 2009, Payne 2010, Lent
2017). However, a different interpretation of Christ -
ianity also can be envisaged, consistent with the
message of the greatest spiritual revolutionary in
western history, Saint Francis of Assisi (White 1967).
Francis (born 1181) proposed an alternative Christian
view of nature and humans’ relationship to it: the
idea of the equality of all creatures, including
humans. His message has been ignored for centuries
but is as modern as ever — to the point that a differ-
ent Francis has recently revived this vision in his
encyclical Laudato Si’: On Care for our Common
Home (Pope Francis 2015).

Though few modern scientists have expressed
interest in pursuing a dialogue between science and
religion of the kind advocated by E. O. Wilson (2006)
in his book The Creation: an Appeal to Save Life on
Earth, religious leaders and scholars have increas-
ingly embraced environmental conservation (Ecu-
menical Patriarch Bartholomew 2012, Pope Francis
2015, Dunne & Goleman 2018). One religious leader
has even exhibited openness to the idea of modifying
obsolete dogma based on scientific evidence (Dalai
Lama 2005). Whereas the approaches, conceptual
frameworks and competences of science and religion
will remain different (Berry 2001), a challenge as
great as saving the Creation requires unity and con-
silience rather than division (Wilson 1999, McLeod &
Palmer 2015). In marine science circles, relinquishing
contempt for spiritual teachings that recognize the
interconnectedness of all forms of life, and endorsing
a more ecocentric and holistic vision, would help
advance the biosphere-saving synergies advocated
by E. O. Wilson.

6.  HOPE IS OPTIONAL, ACTION IS NOT

It is almost impossible to grasp, let alone fully
accept, the bleak reality of what humans have collec-
tively done to our only home (Marshall 2015, McK-
ibben 2019). Being aware of the impending climate
and ecological breakdown — and the reckless poli-
cies of limitless capitalism — may cause legitimate
ecological grief, which includes sadness, hopeless-
ness, fear and despair (Cunsolo & Ellis 2018, Gordon
et al. 2019). However, nihilism and inaction won’t
help, and those of us who do not react, or indulge in

negativity, risk becoming ourselves a part of the
problem. As Alexandria Ocasio-Cortez put it, ‘Hope
is not something that you have: hope is something
that you create, with your actions’ (Brockes 2019). In
other words, hope is neither blind optimism nor a
matter of estimating the odds. It is a choice and a
state of mind inspired by the recognition that change
is non-linear and often unpredictable (Hobbs 2013,
Lent 2019).

Even if we cannot avert catastrophes that are
beyond our control, as marine biology and conserva-
tion experts, we certainly can prevent some of the
damage or contribute to environmental healing, thus
leaving a better heritage to future generations and
sparing some of the suffering to fellow humans and
animals. This is and will remain possible — with or
without hope. In this essay, I have proposed some
ways that we, as individuals, can help to change the
game, but more and better solutions and strategies
can be envisaged once we ‘cross the imaginary line’
(Sedlak 2016) that separates science from conscience
and science-based activism.
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