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Introduction 
It is overwhelmingly apparent that human activities have significantly 

affected marine species, habitats, and ecosystems. From acidification (

Harvey et al., 2013 ; Gaylord et al., 2015 ) to zoonotic pathogens ( Baily et 

al., 2015 ), the integrity and resilience of marine ecosystems are being 

threatened ( Duarte, 1995 ; Neubauer et al., 2013 ). People who rely on the 

oceans for ecosystem services such as carbon sequestration, food, and 

cultural security are also being affected ( Millennium Ecosystem Assessment,

2005 ; Worm et al., 2009 ). 

Much good work in research, policy, and management is being done to 

conserve marine species and ecosystems. In particular, there has been a 

significant rise in interdisciplinary conservation biology research that tackles 

persistently difficult management issues, such as fisheries ( Dayton et al., 

1995 ; Essington et al., 2006 ; Worm et al., 2009 ), biodiversity ( Roberts et 

al., 2002 ; Sala and Knowlton, 2006 ), climate change ( Harley et al., 2006 ; 

Guinotte and Fabry, 2008 ), marine protected areas ( Allison et al., 1998 ; 

Halpern, 2003 ; Palumbi, 2003 ), cumulative effects ( Halpern et al., 2008 ), 

ecological tipping points ( Selkoe et al., 2015 ), resilience ( Hughes et al., 

2005 ), ecosystem services ( Palumbi et al., 2009 ; White et al., 2012 ), 

ecosystem-based management ( Arkema et al., 2006 ; Mcleod and Leslie, 

2009 ) and marine planning ( Crowder et al., 2006 ; Naidoo et al., 2006 ). In 

spite of this wealth of research, the health of marine ecosystems is 

continuing to decline in many areas ( Jackson et al., 2001 ; Worm et al., 2009

; Howarth et al., 2014 ). What are we missing? What else can be done to be 
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more effective in conserving marine species, habitats, and ecosystems? 

Perhaps the most pertinent question is: how does one identify gaps in marine

conservation efforts and develop consensus on how best to target our 

efforts? One technique that has been used successfully to create consensus 

on direction, priority, and gaps in conservation are research prioritization 

exercises ( Sutherland and Woodroof, 2009 ; Rudd, 2011 , 2014 ; Rees et al., 

2013 ). 

We conducted one such exercise ( Parsons et al., 2014a ) and identified 71 

important questions that need to be answered in order to advance marine 

conservation. During the exercise, we also identified “ Kraken in the 

aquarium” questions, i. e., the marine equivalent of “ the elephant in the 

room.” These are questions that need to be addressed but are not, either 

because they conflict with the interests of scientists, managers, or funders; 

question dogma; or are thought to be outside the realm of “ proper” 

conservation science. However, we believe that marine conservation 

research and management cannot be fully effective until we start a dialog 

with the broader ocean community and identify opportunities to address 

these issues. 

Methods 
Our methodology is fully described in Parsons et al. (2014a) . Briefly, we 

conducted a pair of two-day workshops where we identified the 71 most 

important questions that needed to be answered to advance marine 

conservation. The first workshop was held at the 2nd International Marine 

Conservation Congress (IMCC) in 2011. At this meeting, 17 participants with 
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expertise in a variety of disciplines reviewed an initial list of 631 questions, 

which were solicited from participants at the IMCC, professional peer groups, 

and by the Society for Conservation Biology. The number of questions was 

then reduced during a second workshop in 2012. During the process we also 

identified a number of “ Kraken in the aquarium” questions that were urgent 

but not being addressed because of the reasons noted above. Similar 

questions were combined and the resulting questions were grouped into four

categories: human nature, meeting our responsibilities, entrenched interests,

and corporate-driven policy. It should be noted that these categories were 

not prioritized. Likewise, the questions in these categories were not ranked, 

nor do the number of questions in each section reflect their relative 

importance. 

We discuss some of these “ Kraken in the aquarium” questions below within 

their respective categories. In the discussion we identify why these questions

are important to ask and answer and provide evidence from peer-reviewed 

publications to illustrate opportunities for addressing these issues. 

Kraken Topics 
Human Nature 
Academic, political, and research funding cycles tend to be much shorter 

than ecological cycles. How can these cycles acknowledge and incorporate 

the temporal scales of biological and ecological change and conservation 

success evaluation? 

Funding cycles for marine conservation actions and research are often 

determined by election and/or academic cycles; in other words, these 
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projects usually last one to four years ( Lundquist et al., 2016 ). Interest in 

conservation actions among policy makers might also hinge on these cycles. 

For example, a survey in Scotland noted that 40% of the public would be 

more likely to vote for a politician if they showed strong support for nature 

conservation ( Scott and Parsons, 2005 ). Following the release of the survey 

results, all political parties started mentioning cetacean conservation in their 

manifestos for the first—and last—time in anticipation of an upcoming 

national election. Thus, this issue had a lifespan of merely one election cycle.

In many cases, however, conservation action and research span longer time 

periods than funding cycles. The marine environment is large, three-

dimensional, dynamic in nature and visually impenetrable, all of which leads 

to difficulties in gathering data ( Norse and Crowder, 2005 ). The physical 

and highly dynamic nature of the oceans means that data collected across 

broad scales of time and space are often necessary before we are able to 

detect patterns and understand processes. For example, it can take a 

decade or more to detect a significant decline in a small population of 

dolphins ( Wilson et al., 1999 ; Thompson et al., 2000 ; Bejder et al., 2006 ) 

or fish stocks ( Maxwell and Jennings, 2005 ), particularly if there is a lot of 

natural variability in population size ( Scheffer et al., 2009 ). This makes 

marine conservation time-consuming, expensive, and often leaves us with 

scientific uncertainty; marine science is difficult and “ messy” ( Norse and 

Crowder, 2005 ). These are all factors that funding bodies, policy makers, 

and even academic institutions tend to dislike, preferring short-term actions 

with definitive and guaranteed results. Ultimately, fewer resources and less 

support are available for long-term marine conservation research at a time 
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when it is vital ( Kochin and Levin, 2003 , 2004 ). Incidentally, a focus on 

short-term funding could exacerbate the problem of shifting baselines, an 

acknowledged issue in marine conservation ( Pauly, 1995 ; Papworth et al., 

2009 ). A paradigm shift in scientific evaluation is needed so that the 

benefits of long-term research can be assessed incrementally, whether 

during political, academic, or funding cycles, so that the evaluation of 

success is more in line with the realities of research in the marine 

environment ( Lundquist et al., 2016 ). 

Does compromising as part of the marine planning process fail marine 

conservation? 

There is the old adage that true compromise leaves both sides unsatisfied. 

Compromise has become a standard part of marine conservation planning, 

whether by governments, local stakeholders, or corporations. But should it 

be? Are we doing a disservice to marine conservation in doing so, and will it 

ultimately lead to bigger problems down the line? For example, compromise 

can result in scaled back conservation objectives and actions that may have 

loopholes, delayed timelines, or promote ineffective measures that could 

worsen ecological conditions ( Hutchings, 2000 ; Hutchings and Reynolds, 

2004 ). 

All stakeholders should understand the tradeoffs associated with different 

management scenarios before decisions are made ( White et al., 2012 ). 

While incorporating the value of an area of important dolphin habitat or a 

sacred natural site into decision making can be difficult, tools and techniques

are being developed to address these challenges ( Nelson and Vucetich, 
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2009 ; Maes et al., 2012 ; Ruckelshaus et al., 2015 ). Power dynamics must 

also be recognized; i. e., artisanal fishers and conservationists typically have 

less power to dictate equal terms than government agencies, branches of 

the military, and/or large multinational corporations ( Le Heron et al., 2016 ; 

Lundquist et al., 2016 ). 

Finally, does compromise contribute to increasing cumulative effects? The 

number of human stressors in the ocean is increasing ( Halpern et al., 2008

), but our ability to account for and manage the cumulative effects of these 

activities is still inadequate in most locations ( Duinker et al., 2013 ). While 

marine planning is likely to reduce the rate of new stressors being added to 

the marine environment, compromises in the process may not completely 

reduce the addition of new stressors. This behooves us to think strategically 

about what compromises allow us to reduce overall cumulative effects while 

still attaining the conservation goals of the process ( Halpern and Fujita, 

2013 ). 

Meeting our Responsibilities 
To what degree should marine scientists serve as advocates for nature? 

Traditionally, scientists have had one main responsibility: to carry out high-

quality science that advances human knowledge. Today, the term “ 

scientist” carries different meaning and weight, as there are many 

disciplines, applications, and discourses that can be applied to the discipline 

of science. It can be argued that scientists were not previously required to 

fulfill the additional obligations and responsibilities that today's scientists are

expected to meet ( Evers, 2001 ). Some still believe in the knowledge-deficit 
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model, where scientists should dispassionately conduct research and enable 

their science to “ speak for itself” ( Wynne, 2006 ). However, this viewpoint 

is rapidly changing, especially for conservation scientists. Conservation 

scientists are now expected to play an expanded role in outreach and 

engagement with the general public and drive evidence-based policy (

Kassen, 2011 ). 

However, whether conservation scientists should advocate for their science 

is still debated ( Shrader-Frechette, 1996 ; Lackey, 2007 ; Noss, 2007 ; Chan,

2008 ; Nelson and Vucetich, 2009 ; Parsons, 2013 ; Parsons et al., 2015 ). For

many marine conservation scientists, advocacy is viewed as a loss of 

objectivity, being emotive or radical, and somehow unprofessional; i. e., 

there is no difference between an “ advocate” (someone who defends a 

particular cause) and an emotive “ activist” (someone who highlights a 

cause). However, there is an important distinction between the two. An 

advocate needs information on an issue to be able to argue their case; thus 

scientists can be effective advocates because they are often trained to 

logically argue the facts of a case, whereas you do not need to be a scientist 

to be an activist ( Parsons, 2013 ). Being an advocate for marine 

conservation science allows scientists to ensure the appropriate information 

gets into the right hands in the right format at the right time ( Parsons, 2013

; Parsons et al., 2015 ; Rose and Parsons, 2015 ). 

Even if advocacy is accepted as appropriate, many scientists argue that we 

often do not have enough information about an issue to act or that there too 

much uncertainty where marine science is concerned. However, the “ 
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precautionary principle” is accepted and well established in international 

law, so a lack of “ enough” scientific evidence should no longer be used as 

an excuse for an absence of conservation action. Even very basic marine 

questions are never understood completely. If scientists fall back on the “ we

do not have enough information” or “ more research is needed” argument, 

action for a conservation issue may not happen until it is too late. Marine 

scientists have expert knowledge on marine issues; if a significant number of

scientists acknowledge there is a conservation threat, this should be enough 

to warrant a conservation intervention. A well-structured conservation 

intervention identifies the drivers of change that can be managed, weighs 

the tradeoffs of different management options, and understands the range of

potential ecological, social, and economical outcomes of taking action (

Halpern et al., 2013 ). 

Soulé (1985) argued in his seminal work, “ What is Conservation Biology,” 

that conservation biology is a mission-driven, valued-laden discipline with 

normative postulates—value statements that are shared by most 

conservationists and provide standards for measuring conservation success. 

Furthermore, the Society for Conservation Biology states at the beginning of 

its most recent strategic plan that the Society holds the following values (

Society for Conservation Biology, 2011 ): 

1. There is intrinsic value in the natural diversity of organisms, the 

complexity of ecological systems, and the resilience created by evolutionary 

processes. 
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2. Human-caused extinctions and the destruction and loss of function of 

natural ecosystems are unacceptable. 

3. Maintaining and restoring biological diversity are individual and collective 

responsibilities of humans. 

4. Science is critical for understanding how the natural world operates and 

how human actions affect nature. 

5. Collaboration among scientists, managers, and policy-makers is vital to 

incorporate high-quality science into policies and management decisions 

affecting biological diversity. 

Thus, a professional society that represents conservation science, scientists, 

professionals, and practitioners (including those who are marine-oriented) is 

effectively advocating for pro-conservation values and for conservation 

scientists to advocate for science-based conservation in management and 

policy-making. 

The aversion to advocacy shown by marine scientists is not universal in the 

scientific community. In the public health arena, for example, few object 

when scientists advocate for policies that protect human health. It is critical 

that conservationists recognize that poor scientific decisions commonly 

result from the failure of scientists to communicate their message effectively

( Kassen, 2011 ). The continued decline of marine ecosystems behooves us 

to use marine science to advocate for management and policy solutions, and

arguably it should become the standard practice for the modern 

conservation biologist ( Chan, 2008 ). 
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How can aquariums and zoos be best used and supported to forward marine 

conservation? What is their role? 

Aquariums and zoos are well positioned to advocate for marine conservation 

through public outreach and education. However, not all zoos and aquariums

are effective in these endeavors ( Curtin and Wilkes, 2007 ; Marino et al., 

2010 ). Jiang et al. (2007) found that people who had visited a captive 

cetacean facility had significantly less conservation concern and knowledge 

than in the control group who had never visited a marine park. Additionally, 

scientific information presented at facilities is often incorrect or distorted in 

order to avoid negative publicity, such as lower life expectancies of captive 

cetaceans in comparison to wild cetaceans ( Rose et al., 2009 ; Jett and 

Ventre, 2015 ). However, there is evidence that zoos and aquariums may 

improve the overall pro-conservation attitudes, knowledge, intentions, and 

behaviors of visitors, at least in the short-term ( Wyles et al., 2013 ). Skibins 

et al. (2013) suggested that the most effective way to cultivate pro-

conservation behaviors among visitors is to stimulate levels of “ conservation

caring” (how individuals think, feel, and act toward a species), for example, 

through affective messaging and persuasive communication. 

Aquariums and zoos also have a unique opportunity to take the lead on 

marine conservation research. While some institutions have made significant

contributions to conservation research and advocacy, for example, the 

Monterey Bay Aquarium and its associated Monterey Bay Aquarium Research

Institute ( Yalowitz, 2004 ), other institutions fall short. Less than ten percent

of zoos and aquariums (including dolphinariums) are involved in 

conservation programs in the natural world or in captive settings ( Rose et 
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al., 2009 ). Minteer and Collins (2013) argue that as the negative effects of 

anthropogenic stressors on biodiversity increase, the conservation role of 

aquariums and zoos must expand, especially in research related to the 

effects of climate change on animal health, pathogens, and emergent 

diseases, and the introduction of animals into novel environments, and that 

this research must be part of what they refer to as a pan situ conservation 

strategy that integrates ex situ and in situ conservation. 

Entrenched Interests 
Why are we still using Maximum Sustainable Yield (MSY)? 

Stock assessments have been the preferred fisheries forecasting tool of 

fishery managers since the early 1900s. These assessments are used at 

multiple scales—from local to international—to develop a set of metrics that 

are used to set single species fishery targets, including maximum 

sustainable yield (MSY), or the maximum sustainable catch of a fishery (

Panayotou, 1982 ). MSY underpins most fishery management programs 

around the world ( Worm et al., 2009 ). The development of MSY began in 

the 1930s ( Punt and Smith, 2001 ) and is based on four assumptions: (1) the

existing stock level of a fishery can be accurately estimated; (2) the 

maximum sustainable fishing effort can be estimated; (3) fishing can be 

reduced quickly once this level is reached; and (4) recovery rates of fished 

stocks can be accurately determined. Over time it has become clear that 

these assumptions are not valid ( Larkin, 1977 ; McClanahan et al., 2007 ; 

Finley and Oreskes, 2012 ), most often owing to a lack of data and 

uncertainty in models ( Punt and Smith, 2001 ). MSY also fails to take into 

account ecological uncertainty that could reduce MSY, such as multispecies 
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interactions, spatial, and genetic structure, depensation (i. e., the “ Allee 

effect”), demographic stochasticity, and climate forcing ( Larkin, 1977 ; 

Panayotou, 1982 ; Punt and Smith, 2001 ). MSY is also susceptible to the 

shifting baselines phenomenon ( Pauly, 1995 ) because historical 

perspectives are often not incorporated into MSY determinations ( Alexander 

et al., 2011 ). MSY was not meant to become as institutionalized as it has 

become in fisheries management ( Punt and Smith, 2001 ) and calls from the

scientific community to abandon the use of MSY in favor of more advanced 

assessments have been made for decades ( Berkes, 2003 ; Pauly, 2009 ; 

Khalilian et al., 2010 ). Almost 40 years ago Larkin (1977) wrote the following

epitaph for MSY: 

M. S. Y. 

1930s-1970s 

Here lies the concept, MSY 

It advocates yields too high, 

And it didn't spell out how to slice the pie, 

We bury it with the best of wishes, 

Especially on behalf of fishes, 

We don't know what will take its place, 

But hope it's good for the human race. 
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R. I. P 

However, the use of MSY is still widely used in the fisheries management 

community (e. g., UN, 2002 ; FAO, 2010 ; UNEP, 2012 ). Unwillingness or 

inability to move beyond MSY and stock assessments is often complicated by

a lack of funding, expertise, and capacity that hinders the management 

community's ability to incorporate complex interactions and uncertainty into 

fishery management practices. In addition, complexity of ecological 

interactions and cumulative stressors challenge our interpretation of drivers 

causing declines in fish stocks. The result of inaction, however, is an ever-

increasing list of overexploited fish stocks around the world (e. g., Myers and

Worm, 2003 ; but also see Worm et al., 2009 for a different analysis) and 

altered marine ecosystems (e. g., Howarth et al., 2014 ). If we are to 

continue utilizing MSY as a management tool, at the very least, a 

precautionary approach in setting MSY and fishery targets (e. g., Punt and 

Smith, 2001 ; Worm et al., 2009 ) should be exercised along with the 

incorporation of the best available science into decision-making. Ideally, MSY

would be part of a broader approach to fisheries management, including 

ecosystem-based fisheries management, marine reserves, increased gear 

selectivity, and dedicated access privileges ( Hilborn, 2011 ; Salomon et al., 

2011 ; Howarth et al., 2014 ), such as being implemented by some fisheries 

management agencies. Ultimately, what is needed to move beyond MSY and 

to develop more effective fishery management (and conservation) strategies

is increased dialog and cooperation between marine conservation and 

fisheries scientists ( Salomon et al., 2011 ) and better partnerships between 
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scientists and resource managers ( Bremer and Glavovic, 2013 ; Lundquist et

al., 2016 ). 

Are we overselling the fisheries benefits of MPAs? 

The area covered by marine protected areas (MPAs) has increased over the 

last two decades, but only 2. 1% of the ocean is protected in implemented 

and actively managed MPAs and only 1% is strongly protected as no-take (

Marine Conservation Institute, 2016 ). Most MPAs are established with two 

main objectives: (1) protect biodiversity ( Norse and Crowder, 2005 ) by 

functioning as climate refuges ( Chollett et al., 2014 ) and/or promoting 

ecological resilience; and (2) manage fisheries through the protection of 

target species and the corresponding spillover of individuals into fished areas

( Roberts et al., 2001 ). However, it is unclear whether our current system of 

MPAs actually achieves these goals ( Gaines et al., 2010 ). Spillover (i. e., 

movement of recovered fish stocks out from the MPA as eggs, larvae, 

juveniles, or adults to enrich fishery stocks outside the reserve; Halpern et 

al., 2010 ), while often used to justify benefits to stakeholders from the 

establishment of no-take MPAs, is not universal. Studies have shown that 

whether spillover occurs is dependent on several factors, including the 

oceanographic characteristics of the system (e. g., Puckett et al., 2014 ), life 

history ( Gerber et al., 2005 ; Kaplan, 2009 ) and larval dispersal and 

movement patterns of the target species ( Le Quesne and Codling, 2009 ; 

Green et al., 2015 ), the size and location of the reserve ( Gaines et al., 2010

), and the level of reserve enforcement ( Byers and Noonburg, 2007 ). Many 

empirical studies suggest that benefits to the fishery often only occur within 

hundreds of meters of the reserve boundary (e. g., Russ et al., 2003 ; 
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Halpern et al., 2010 ) and can be variable and localized across the reserve 

boundary or network ( Cudney-Bueno et al., 2009 ) and over time ( Green et 

al., 2015 ). It has also become evident that fisheries benefits are more likely 

if reserves are networked in a way that maximizes the net effect of spillover 

to fished areas between the reserves and allows population persistence of 

target species ( Kellner et al., 2007 ; Moffitt et al., 2011 ). However, most 

reserves are too small to allow population persistence and are un-networked 

( Gaines et al., 2010 ; Edgar et al., 2014 ). 

While there is evidence that spillover from MPAs can sustain fisheries outside

the reserve ( Cudney-Bueno et al., 2009 ; Halpern et al., 2010 ; Harrison et 

al., 2012 ), the above-mentioned caveats must be made clear to 

stakeholders (see Gleason et al., 2013 and Saarman et al., 2013 for an 

example of such a process). It must also be made clear that if fisheries 

management is a goal of the reserve, then adaptive management (including 

size and location) will be required. Additionally, given the potential localized 

effects of spillover, it is critical that reserves and reserve networks be 

designed so that the fisheries that are enhanced by spillover benefit the 

communities that are affected by the closure of traditional fishing areas (

Cudney-Bueno et al., 2009 ). If these points are not communicated clearly, 

the benefits of MPAs for fisheries management have the potential to be 

exaggerated for a particular location and system, which can lead to 

dissatisfied stakeholders. 

MPAs are one part of the ecosystem-based management strategy necessary 

to increase diversity, health, and resources in the world's ocean. Additional 
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management strategies such as marine spatial planning ( Foley et al., 2010

), integrated ecosystem assessments ( Levin et al., 2009 ), and cumulative 

effects assessment ( Clarke Murray et al., 2014 ) need to be part of the 

conservation toolbox too. 

Corporate Driven Policy 
How can we break through the overwhelming media superiority of large 

corporations and facilitate the spread of accurate conservation science? 

One of the greatest challenges to advancing conservation action is the heavy

resistance often displayed by corporations. Compared with scientific 

institutions and global environmental organizations, corporations (and more 

generally, well-funded religious institutions, industry representative groups, 

and unions) possess disproportionate financial resources and public relations

expertise, which can be used to lobby and finance politicians, influence 

public opinion through advertising campaigns and in some cases, fund “ 

research” to advance corporate goals (e. g., efforts to prove smoking was 

harmless) (e. g., Schroeder et al., 2012 ). Similarly, many corporations in the 

U. S. have sponsored “ grass-roots” campaigns to deliberately mislead public

opinion (e. g., infer the existence of major “ disagreement” over climate 

change science), with scientifically based information struggling to combat 

inaccurate concepts previously released into the public realm ( Boykoff and 

Rajan, 2007 ; Boykoff, 2008 ). 

There is no real answer to this problem at present. Corporations simply have 

more resources at their disposal. With fewer resources, conservationists will 

need to be increasingly strategic about outreach efforts, especially given 
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evidence demonstrating that delivery of messages by those perceived to be 

activists may actually undermine the cause of the message ( Bashir et al., 

2013 ). Conservation messaging would fare better if we continued to 

increase our use of the same marketing tools that corporations have 

successfully incorporated into their marketing campaigns ( Wright et al., 

2015 ). Specifically, it may be necessary to employ advertising techniques 

that strike a chord with public sentiment (see discussion above on media 

superiority of large corporations). Fortunately, pristine environments are 

inherently attractive, and the use of flagship species (such as dolphins and 

polar bears) to drive public concern for conservation issues has proven 

successful in some cases (e. g., Smith and Sutton, 2008 ). Additionally, 

increasing engagement by marine conservation scientists, potentially 

through the use of social media, could also be effective at countering the 

media superiority of large corporations. 

The burden of proof to identify potentially significant economic, ecological, 

or cultural impacts for activities that may have negative environmental 

impacts is usually on those that provide the mitigation and management 

strategies to combat the negative impacts, instead of on those that 

proposed the potentially harmful activities. How do we switch the burden of 

proof to those who propose the activities? 

Despite proposers often being required legally to demonstrate that there are 

no significant environmental or cultural impacts to a project, the burden of 

proof is often placed on those that oppose the project to instead 

demonstrate that an impact is likely. This can be difficult in situations when 

uncertainty persists in available data which is why, from an environmental 
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perspective, the burden of proof should be on the project proponents (

Agardy, 2000 ; Brulle and Pellow, 2006 ; Fitzpatrick et al., 2011 ). However, 

the question remains as to how that can be achieved. One example of new 

legislation that promotes a precautionary approach for ocean management 

is New Zealand's Exclusive Economic Zone and Continental Shelf 

(Environmental Effects) Act 2012, where uncertainty in the ability to 

estimate environmental impacts of resource extraction has resulted in many 

resource consent applications being denied ( Lundquist et al., 2016 ). Even 

here it must be noted that seismic surveys used to find oil and gas deposits 

are designated as a “ permitted activity,” effectively setting the default 

management decision to “ approval” for all such operations. 

It is hard to demonstrate a lack of impact if there is no information on, for 

example, the distribution of potentially impacted species. Corporations often 

resist requests to wait years (or decades) for such information to be 

collected and rarely fund the necessary research to inform risk assessments.

Political pressure is thus brought to bear and decisions are made, despite 

various laws in place around the world that already incorporate appropriate 

decision-making thresholds. Addressing this issue is likely going to require 

legal action, particularly in areas where legal precedence has enforced this 

model (e. g., Prahler et al., 2014 ). For example, following a legal challenge, 

the United States District Court for the District of Hawaii (USDCDH) found 

that the U. S. National Marine Fisheries Service (NMFS) had made an 

arbitrary and capricious decision that U. S. Navy activities would only have a 

“ negligible impact” on several marine mammal stocks as information was 

lacking on which to base such a conclusion ( USDCDH, 2015 ). This finding 
https://assignbuster.com/the-kraken-in-the-aquarium-questions-that-
urgently-need-to-be-addressed-in-order-to-advance-marine-conservation/



 The kraken in the aquarium: questions th... – Paper Example  Page 20

was made while acknowledging that NMFS has no duty to create such data. 

Unfortunately, not all environmental legislation allows third-party suits. 

How do we deal with countries that are actively using the resources of other 

countries but are not paying the true value of the resource they obtain or 

paying in ways that do not benefit most people in the exploited countries? 

Corporate economic power can allow for circumvention of conservation 

measures in other ways. For example, resource-extraction or manufacturing 

operations can move to countries with fewer environmental restrictions, 

lower costs, or lower tax burdens. Marine-based industries can also move 

into waters where access is prohibited but under-policed (e. g., in many 

developing nations). The situation is more complex when trans-boundary 

stocks are considered. Even within Europe, the Common Fisheries Policy 

does little to address such problems, and potentially exacerbates them by 

taking precedence over the EU Habitats Directive (e. g., Khalilian et al., 2010

). Well-written international agreements may help to address illegal 

activities, especially when backed up by systematic and effective law 

enforcement ( Sander et al., 2014 ). 

In addition to fisheries, the emerging industry of deep sea mining (DSM) is 

another area where corporations could take advantage of developing 

countries by paying sub-values for access for mineral or oil and gas 

extraction (e. g., Kingan, 1998 ). Resolving these challenges requires more 

creative solutions to prevent legal or political agreements that grant sub-

value access to resources. This is likely to require structured and 

comprehensive outreach to educate the affected public about the issue and 
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then solicit an environmentally responsible response (see Wright et al., 2015

). 

How expensive should resources be if all externalities were considered? 

Profit-driven projects typically focus on immediate economic needs and do 

not account for all the externalities. For example, extractive industries tend 

to pay for the costs of resource removal and access to the resource's 

location, but rarely for the resource itself. For non-renewable resources, 

extraction results in a loss of future natural resource capital, including a 

reduction in ecosystem services that should be accounted for in the total 

cost of production and in the calculation of a country's wealth (e. g., Torras, 

2000 ). Similarly, habitat degradation through modification (e. g., 

aquaculture), pollution, extraction of biological components (e. g., fishing), or

climate change also reduces natural resource capital for the future, although

in some cases long-term recovery might be possible. 

These “ costs,” known collectively as externalities, are not currently 

incorporated into prices paid by consumers. This is one of the reasons that it 

is often cheaper to simply replace many products shipped from around the 

world, rather than have them repaired locally. One option for incorporating 

some of these externalities is to levy environmental taxes, similar to the 

carbon tax implemented by British Columbia (Canada) in 2008 ( Duff, 2009 ).

Although the perception is that such taxes are ultimately passed along to 

consumers, in reality, this will depend on demand elasticity ( Scorse, 2010 ). 

A related option would be to introduce futures trading for resources that 

have yet to be extracted (not their sale price), which would supplement 
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licensing access fees. In this way, companies might be required to “ buy” the

resource (e. g., iron ore) in situ from the government. In other words, the 

company is paying the government now for the national loss of natural 

capital in the future, rather than simply buying or leasing the land at a price 

that is a fraction of the value of the natural capital. As the remaining 

resource dwindles, future potential value of the resource increases, as would 

purchase prices. Companies could then buy and trade these resources in situ

in a subtly different version of today's futures that would essentially 

represent a trade in, for example, “ potential” oil, rather than future oil sales.

This would generate a new commercial use of non-extracted resources and 

offer one way to reconcile the corporate/financial requirement of perpetual 

growth with the limited capacity of ecosystems to provide resources. 

Governments could use the revenue from these initial sales and taxes to 

support environmentally sustainable industry development and carbon 

reduction or offsetting schemes. Additionally, it becomes possible to buy the 

resource to ensure that it is not extracted. Product demand may also be 

reduced if higher prices result. 

How can we reconcile the corporate/financial requirement of perpetual 

economic growth with the limited capacity of ecosystems to provide 

resources? 

All of the above issues discussed in this section are merely symptoms of the 

drive of corporations to produce the widest profit margin possible. However, 

the finite amount of resources available on the planet is simply unable to 

support unlimited economic and population growth (e. g., Turner, 2014 ). 

Addressing this issue will require a fundamental shift in the way we function 
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economically. For example, nations might benefit if they moved away from 

our current single-aspect indicator of market economic activity, the Gross 

Domestic Product (GDP), to a more inclusive indicator of economic welfare. 

One such indicator, which includes the value of community and 

environmental capital (among other things), is the Genuine Progress 

Indicator (GPI; for details see Kubiszewski et al., 2013 ). Other possibly 

complementary options include a move to a steady state economy (e. g., 

Czech and Daly, 2004 ) or push to ensure reinvestment in natural and human

capital to support future industry and consumption (e. g., Arrow et al., 2004

). 

Regardless, governments will need to enact laws and enter into treaties to 

reduce waste, reduce the export of environmental damage through foreign 

manufacturing, curb direct interference in politics by corporations, and 

increase financial transparency of grass-roots organizations, among other 

measures. Ample support should also be provided for research with the 

potential to eliminate or substantially reduce demand for some of the 

resources that are associated with the highest risk to the marine 

environment. For example, by funding development of alternative energies 

and fuel-cell technology, governments could promote a low-oil economy and 

reduce threats of oil spills and other environmental damage associated with 

oil and gas extraction and exploration. Unfortunately, conservation 

practitioners will still need to overcome likely corporate resistance to these 

initiatives, as discussed above. 
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Conclusion 
There have been significant advances in marine conservation but we still 

have a long way to go. To advance marine conservation further, we need to 

continue to ask the hard questions, the “ Kraken in the aquarium” questions,

and think creatively about how to tackle them. Some of the questions we 

have raised have the potential to be addressed sooner rather than later. The 

science around MSY and MPAs, for example, is starting to point us in new 

directions. Other issues—particularly those with high financial stakes—are 

likely to move more slowly. Regardless, these questions highlight the 

importance of dialog, transparency, and tackling problems from multiple 

angles—education, advocacy, funding, legislation, economics, social well-

being—and multiple sectors—industry, government, religion, and research. 

In many ways, all of these issues are interrelated and stem from the 

resource needs of a growing human population coupled with a desire for 

continuous economic growth, with many confounding factors. Indeed, the 

complexity and controversy they stir up was apparent even within our small, 

similarly tasked group. However, unless we do begin to discuss these 

questions meaningfully and openly, our efforts to protect marine biodiversity 

and the people that rely on the benefits it provides will not be effective in the

long-term. It's time we start collectively thinking outside the confines of the 

Aquarium so we can “ release the Kraken.” 
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