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Abstract

Goal 14, ‘Life Below Water’, of the United Nations Sustainable Development Goals sets a
target for nations to increase the number of marine protected areas managed using ecosystem-
based management, which requires interventions focused on fish stock conservation and
enhancement, environmental sustainability and ecosystem services of benefit to human
beings. Although not adhering to the International Union for Conservation of Nature’s criteria
for marine protected areas, whale sanctuaries are an increasingly common approach to
conservation around the world. This paper is the first in the academic literature to use a case
study approach to review the extent to which whale sanctuaries contribute to ecosystem-based
management. A fifteen-criteria framework for marine ecosystem-based management is
applied with reference to six whale sanctuary case studies, including the International
Whaling Commission’s two designations in the Indian Ocean and Southern Ocean. The
review underscores the generally very limited contribution of whale sanctuaries to ecosystem-
based management, unless they are explicit in stating conservation goals and embedding these
within iterative management plans. The Hawaiian Islands Humpback Whale National Marine
Sanctuary is cited as an example of an approach that comes closest to fulfilling the objectives
of ecosystem-based management, albeit its designation lacks consideration of ecosystem
dynamics and the interrelationships between multiple economic actors operating within its
boundaries. In order to meet the requirements of Goal 14, the case studies in this paper reveal
advancements necessary for whale sanctuaries to transition towards ecosystem-based
management: establishment of objectives broader than the conservation of whale stocks,
assessment of the contribution of the sanctuary to human well-being and trade-offs in
ecosystem services, accounting for ecological and socio-economic dynamics, and ensuring
broad stakeholder consultation and participatory adaptive management.

Keywords: whales; sanctuary; ecosystem services; marine protected areas; ecosystem-based
management
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1. Introduction

In recent years, marine protected areas (MPAs) have been increasingly applied round the
world as a governance strategy for the conservation of marine resources (Gruby et al., 2015;
Christie et al., 2017; Giakoumi et al., 2018). The global policy agenda has continued to
reinforce the importance of MPAs, from the Resolution of the 17" Assembly of the
International Union for Conservation of Nature (IUCN) in 1987 up to the Aichi Targets set
during the tenth Conference of Parties meeting of the United Nations Convention on
Biological Diversity, which set an aspirational target for 10-30% of the world’s oceans to be
designated as MPAs (Christie et al., 2017). Most recently, Goal 14 of the United Nation’s
Sustainable Development Goals (SDGs), ‘Life below water’, pursues the conservation and
sustainable use of marine resources, reinforcing the Convention on Biological Diversity by
setting a target (14.5) for at least 10% of coastal and marine areas to be conserved in line with
national and international law by 2020 (United Nations, 2015). This is a goal which would
appear to have already been met on a global scale — in July 2017, an estimated 14.4% of
coastal and marine areas under national designations were classified as protected areas
(UNEP-WCMC, 2017). Debate is now shifting from concerns about the level of designation
to the degree of effectiveness of MPAs (Watson et al., 2014; Jones and de Santo, 2016).

In order for MPAs to be effective, they need strong governance in order to influence human
behaviour and reduce negative ecosystem impacts (UNEP-WCMC, 2017), but must also
deliver social, economic and environmental benefits for user communities (Jones and de
Santo, 2016; UNEP-WCMC, 2017). Target 14.2 of the United Nation’s SDGS stresses the
importance of sustainable management and protection of marine and coastal ecosystems to
avoid significant adverse impacts, strengthening resilience, and taking action to ensure
restoration in order to achieve healthy and productive oceans (United Nations, 2015). Healthy,
resilient and productive oceans demand environmentally sustainable marine ecosystems and,
as such, the indicator linked to Target 14.2 is the proportion of national exclusive economic
zones managed using ecosystem-based approaches.

Ecosystem-based approaches to marine management are generally considered to be broad-
ranging and holistic, with a focus not only on the sustainability of bio-resources but also
socio-ecological objectives. Definitions abound, however, the United Nations Convention on
Biological Diversity’s version has been widely cited due to its integration of ecological, social
and governance objectives: “a strategy for the integrated management of land, water and
living resources that promotes conservation and sustainable use in an equitable way” (United
Nations Convention on Biological Diversity, 2011, p.6). Other definitions go further and
stress the importance of marine resources in terms of their contribution to humans. The
Communications Partnership for Science and the Sea (COMPASS) provides one such
example, defining ecosystem-based management as: “an integrated approach to management
that considers the entire ecosystem, including humans. The goal of EBM [ecosystem-based
management] is to maintain an ecosystem in a healthy, productive and resilient condition so
that it can provide the services humans want and need.” (COMPASS, 2005, p.1). The
COMPASS depiction of EBM chimes with the recent calls of Jones and de Santo (2016) and
UNEP-WCMC (2017) for the social, economic and environmental benefits — or, ecosystem
services — of MPAs to be considered when evaluating their success.

In contrast to EBM, MPAs have traditionally been adopted in order to restrict or ban one or

more economic activities which is considered unsustainable or undesirable (Murawski et al.,
2005; Potts et al., 2014; Hilborn, 2016). Restrictions in MPAs have commonly related to the
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temporary or permanent closure of areas for harvesting — most commonly fisheries (Unsworth
et al., 2010), although in recent years also whale harvesting (Hoyt, 2012) and mineral and
hydrocarbon extraction (Kark et al., 2015). Whale sanctuaries exhibit the common theme of
MPAs in the sense that they ban an industrial activity, commercial whaling (Gerber et al.,
2005; Hoyt, 2012), but there are currently no academic studies reviewing the extent to which
they contribute to EBM. This is surprising considering the International Whaling
Commission’s two whale sanctuaries in the Indian and Southern Oceans were, for many
years, the world’s two largest MPAs. Although this paper has insufficient space to provide a
comprehensive review of all MPAs and the extent to which they adhere to principles of
marine EBM, this paper has chosen a case study approach, aiming to (a) provide a starting
point in observing the extent to which whale sanctuaries currently do so, and (b) reflect on
how whale sanctuaries could transition from their current status as protected areas to a
contributing force for EBM, as demanded by Target 14.2 of the UN’s SDGs.

This paper is structured as follows. Section 2 provides a conceptual background, defining
whale sanctuaries and analysing the reasons why they commonly sit outside of the IUCN’s
various categories of MPAs, before exploring the links between ecosystem services,
environmental sustainability and EBM in a marine context, and finally setting out a
framework for evaluating marine EBM utilising the key principles delineated by Long et al.,
(2015). Section 3 provides a brief outline of each case study and this paper’s evaluative
methods. Section 4 communicates the results, evaluating each of the selected whale
sanctuaries against Long et al’s framework, and details a synthesis of the overall findings,
citing examples from the respective case studies. Section 5 discusses the key issues in relation
to the how whale sanctuaries might transition to marine EBM, before section 6 provides a
short conclusion and recommendations for future research.

2. Conceptual background

2.1 Whaling and establishment of whale sanctuaries

International law concerning whaling was first established through the International
Convention for the Regulation of Whaling (ICRW) in 1946. The ICRW states that the
objective of the convention is “to achieve the optimum level of whale stocks as rapidly as
possible without causing widespread economic and nutritional distress” (ICRW, 1946, p.3).
Article 111 of the ICRW established the International Whaling Commission (IWC) and Article
IV outlined the scope of the organisation’s duties, which included monitoring of whale stocks,
compiling scientific and statistical reports, protecting certain species, and reviewing different
methods for maintaining and increasing populations of whales. Article V granted the IWC the
right to apply regulations to ensure the conservation and utilisation of whale stocks, including,
in part (c), the designation of “open and closed waters, including the designation of sanctuary
areas” (ICRW, 1946, p.5).

Although defined in no further detail, it is clear from the overall context of Article V of the
ICRW that the term “sanctuary areas” was understood in specific and narrow terms to be a
marine area where no whaling took place in order to promote the conservation of whale
stocks. The IWC has been responsible for the creation of two whale sanctuaries — the first,
covering the whole of the Indian Ocean south to 55°S, was established in 1979, and the
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second, in the Southern Ocean around Antarctica, was formed in 1994 (IWC, n.d.). In
addition to the IWC’s two designations spanning international waters, there exist an
increasing number of national whale sanctuaries around the world. These also apply zero
catch limits but are designated in national waters, often up to the 200 nautical mile limit of the
exclusive economic zone (Hoyt, 2012).

Following criticisms that the IWC’s whale sanctuaries were applied as a political rather than a
scientific tool (Gerber et al., 2005), three scientific objectives of whale sanctuaries were
specified in relation to the Southern Ocean Sanctuary (IWC, 1998, p.3):

e The recovery of whale stocks, including the undertaking of appropriate research upon
and monitoring of depleted populations;

e The continuation of the Comprehensive Assessment of the effects of setting zero catch
limits on whale stocks;

e The undertaking of research on the effects of environmental change on whale stocks.

2.2 Whale sanctuaries in relation to the IUCN’s protected areas classification

The IUCN defines protected areas as follows: “A clearly defined geographical space,
recognised, dedicated and managed, through legal or other effective means, to achieve the
long-term conservation of nature with associated ecosystem services and cultural values.”
(IUCN, 2008, p.2). This definition is closely aligned to COMPASS’s interpretation of marine
EBM, which emphasises the importance of focus on ecosystem service implications. Through
adherence to the IUCN’s overarching definition, a spatial area may then qualify for one of six
protected area categories: la (strict nature reserve); Ib (wilderness area), Il (national park), Il
(natural monument or feature), 1V (habitat/species management area), V (protected landscape
or seascape), and VI (protected areas with sustainable use of natural resources) (IUCN, 2008).
Caveats apply in a marine context, however, and often prevent spatial areas from receiving
formal MPA status in line with the [UCN’s classification. These are often areas that might
deliver at least some nature conservation and ecosystem service benefits, but have no stated
conservation objectives (Day et al., 2012). Examples include fishery management areas with
no broader assertions of conservation aims, community areas managed mainly for sustainable
extraction of marine products (e.g. fish, coral, whale meat etc.), marine and costal
management systems primarily focused on tourism but happening to also include areas of
conservation interest, and large areas where species are protected by law (Day et al., 2012).

The IWC’s whale sanctuaries, which are oceanic in scope, are unlikely to deliver
comprehensive protection for whales, or indeed other marine species, since the designated
area is large, extending beyond national waters and into the lightly monitored high seas (Hoyt,
2005). Equally, national-scale or smaller whale sanctuaries, although widely perceived and
purported as protected areas, do not commonly fall within the IUCN’s classification due to the
absence of stated conservation objectives and specific management activities tasked with
conservation (Agardy et al., 2011). Some whale sanctuaries can, in theory, fall within IUCN
protected area category IV, provided they are explicit in stating their conservation objectives
within legal documentation and conduct monitoring and long-term management activities
(Hinch and de Santo, 2011). There currently exists just one example, the Hawaiian Islands
Humpback Whale Sanctuary in the United States, which has been designated as a category 1V
site (UNEP-WCMC and IUCN, 2018).
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2.3 Environmental sustainability, ecosystem services and EBM

EBM requires not only interventions to ensure the ecological integrity of a resource, but the
broader consideration of impacts to human well-being in the form of ecosystem services. This
understanding is akin to Goodland’s widely cited conceptualisation of environmental
sustainability, which was grounded in ideals of conservation and the promotion of human
well-being. Goodland (1995, p.4) opined that the objective of environmental sustainability is
to “improve human welfare by protecting the sources of raw materials used for human needs
and ensuring that the sinks for human wastes are not exceeded in order to prevent harm to
humans”. Implicit in this depiction is the understanding of a positive contribution to human
well-being from provisioned raw materials and potential for negative effects in other ways
through environmental consequences, should the waste materials of human activity be
excessive (Olafsson et al., 2014; Cook et al., 2017).

This conceptualisation can be reinforced through more direct linkages to the ecosystem
services concept. The third of the OECD’s five criteria for environmental sustainability was
improving quality of life for human beings (OECD, 2001). Moldan et al. (2012) contend that
fulfilling this goal requires the maintenance of ecosystem services at a given level of quality
and quantity across multiple spatial and temporal scales, and also confers upon governance
institutions a duty of care to intervene and manage ecological infrastructure in keeping with
his objective. These interactions and interventions are the core principles of EBM, albeit, in a
marine context, management choices have not tended to focus on interactions between
ecological and human systems, but more narrowly on biodiversity conservation (Cook et al.,
2019).

2.4 A framework for evaluating marine EBM

In recent years, a lack of consensus emerged concerning the constituent elements of EBM in a
marine context. This is despite widespread agreement about the importance of acknowledging
the complexity of socio-ecological systems, need for stakeholder participation, and necessity
for incentives to encourage biodiversity conservation (Arkema et al., 2006; Crowder and
Norse, 2008; Charles, 2012). Due to the plethora of definitions, a universal framework for
EBM in a marine context was lacking.

The recent literature review and synthesis conducted by Long et al. (2015) advanced progress
concerning the core principles of EBM in a marine setting. The authors applied a frequency
analysis of the extensive marine EBM literature, from which fifteen major principles
emerged. Although there is some overlap between the respective components, their study
provided a very useful means of synthesising the existing literature and a practical way of
beginning to consider the extent to which a marine governance system accords with EBM, in
so doing identifying its main deficiencies.

The fifteen core principles of marine EBM, as determined by Long et al.’s review, are
reproduced in Fig. 1. Each component is then clarified further in Table 1 with respect to its
evaluative criteria in the ensuing case study analysis.
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Fig. 1: Main EBM principles listed in increasing frequency of importance
(Sourced from Long et al. 2015)

Table 1: Definitions of key marine EBM principles (Source: Long et al., 2015)

Principle

Criteria

Acknowledge
uncertainty

Applies a precautionary approach to management and
conservation in plan and policy making

Appropriate monitoring

Tracks changes in whale stocks for management purposes
and ensures no whaling activity in sanctuary

Interdisciplinarity

Bases management decisions on scientific understanding
from several disciplines, including ecology, economics and
sociology

Distinct boundaries

Defines the spatial boundaries of the whale sanctuary

Decisions reflect
societal choices

Management plans and polices for the whale sanctuary
reflect the consensus obtained via stakeholder consultations

Recognise coupled
socio-ecological
systems

Recognises the contribution of humans within whale
ecosystems, as well as multiple links from whale
ecosystems to human well-being

Ecological integrity and
biodiversity

Recognises the complexity of linkages between whale and
other ecosystems and species

Account for dynamic
nature of ecosystems

Management plans and policies recognise and respond to
the fluxes of ecosystems, including the effects of climate
change on whale sanctuaries

Sustainability

Emphasises the aim of increasing stock abundance, in
addition to other environmental, economic and socio-
cultural aspects linked to whale sanctuaries

Integrated management

Promotes shared management responsibility between
decision-makers (governance bodies) and stakeholders

Stakeholder
involvement

Engaged stakeholders in the management planning
processes to build consensus concerning management plans
and policies

Use of scientific
knowledge

Incorporates management decisions based on best available
science
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Appropriate spatial and  Recognises that management plans and policies must be
temporal scales spatially defined, but also accounts for temporal factors
related to the dynamics of the ecosystem

Adaptive management  Continues to improve management plans and policies
through systematic evaluation over time and in response to
new scientific data

Consider ecosystem Considers how the dynamics of whale ecosystems and
connections imposition of management plans and policies affect other
species and ecosystems in the sanctuary and beyond

3. Data and methods

A qualitative case study approach was undertaken to examine the extent to which each study
site accorded with the principles of EBM. This was conducted in line with the general rubric
advised by Yin (1994), whose work outlined the necessary features of exploratory and
descriptive analysis: construct validity, internal validity, external validity and reliability. With
regards to reliability, the decision to report on the research outcomes from six whale
sanctuaries around the world was made in order to minimise the dangers of generalisations
associated with results from one detailed case study. As this study was principles-based, the
choice of six case studies from around the world was deemed sufficient to generalise
concerning the contribution of whale sanctuaries to marine EBM and the typical deficiencies
— a single case study focus would be necessary to analyse the requirements for transition to
full compliance specific to each study. In addition, the interpretations of the case study
outcomes in terms of compliance with the criteria for marine EBM were supported and
refined through a series of six semi-structured interviews.

3.1 Selection of case studies

Three selection criteria were applied when determining the six case studies to focus on: (a)
IWC designation; (b) formal classification as an MPA by the IUCN; and (c) evidence of
multiple uses of whale sanctuaries e.g. whaling, whale watching and other economic
activities. With regards to the priority given to the selection criteria, criteria (a) and (b) were
given priority, as the main aim of this paper is to evaluate the extent to which deemed
protected areas correspond to EBM. For cases when criteria (a) and (b) did not apply, criteria
(c) helped to focus the authors on the whale sanctuaries of likely greatest complexity in terms
of integrated management, sustainability and ecosystem service implications, the core themes
of marine EBM. The eventual set of six case studies was selected from an initial review of
twenty-three possibilities, which included the whale sanctuaries listed in the study by Hoyt
(2012) on marine protected areas for whales, dolphins and porpoises. Based on the
information available in Hoyt (2012) and online desktop research, it was determined that
criteria (¢) would apply to whale sanctuaries involving at least four distinct economic
activities, ensuring that the most complex case studies were identified for analysis. Of the six
selected studies, two were identified based on criteria (a), one due to (b), and a further three
via (c).

The case studies selected for analysis in this paper are as follows: (1) Indian Ocean Whale
Sanctuary, (2) Southern Ocean Whale Sanctuary, (3) Hawaiian Islands Humpback Whale
National Marine Sanctuary, (4) Faxafloi Bay Whale Sanctuary, (5) Whale Sanctuary of El
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Vizcaino, and (6) Sanctuary Ninginganiq (Bowhead Whale Sanctuary) National Wildlife
Area. The locations and scale of the respective sanctuaries are shown in Fig. 2. The first three
of these case studies were selected on the grounds of criteria (1) and (2); the final three were
chosen on the basis of criteria (3). Faxafli Bay is the centrepiece in the often heated debate in
Iceland concerning the merits of whale watching and whaling, activities which currently occur
alongside each other (Bertulli et al., 2016). El Vizcaino is a complicated coastal and
predominantly land-based ecosystem in Mexico deemed to be of sufficient universal value
that it is on the UNESCO World Heritage List (Mayer et al., 2018). Ninginganiq is located in
Arctic Canada, close to an indigenous community on the Clyde river, and constitutes the
world’s first bowhead whale sanctuary (Lemelin and Dawson, 2014).
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3.2 Description of case studies

The Indian Ocean’s whale sanctuary covers approximately 50 million square kilometres and
was established in 1979, banning all commercial whaling following a proposal by the
Republic of the Seychelles at the 1979 meeting of the IWC (IWC, 1980). It consists of waters
as far south as 55° latitude, bounded to the west at 20° longitude by Africa, with an eastern
boundary of 130° longitude by Australia. Although only 7% of the global catch of great
whales occurred in the Indian Ocean at the time of the sanctuary’s creation, the Indian Ocean
was deemed to represent an important breeding ground for multiple species (Hoyt, 2012).

The IWC’s second sanctuary in the Southern Ocean surrounding Antarctica was established in
1994 and also covers approximately 50 million square kilometres (IWC, 1995). All types of
commercial whaling are banned, although Japan has continued to conduct some whaling
activities, citing a need to conduct scientific research (Brierley and Clapham, 2016). This
sanctuary is bounded to the north by the 40° south latitude line, apart from in the Indian
Ocean sector where the Indian Ocean Sanctuary takes precedence. The boundary to the south
in the South Pacific and South America is the 60° south latitude line (IWC, 1995).

Created in 1992, the Hawaiian Islands Humpback Whale National Marine Sanctuary is much
smaller than the IWC’s oceanic designations, spanning the distance from the shoreline to the
100-fathom isobaths in the four island areas of Maui; Penguin Bank; off the north coast of
Kauai, the north and south shores of Oahu, and the north Kons and Kohala coast of Hawaii
Island (NOAA, n.d.). In total, the sanctuary covers 3,555 square kilometres (Protected Planet,
2018). Management is administered by the US Department of Commerce’s National Oceanic
and Atmospheric Administration through their Office of National Marine Sanctuaries
(NOAA, n.d.).

Following heated debate concerning the respective merits of whaling and whale watching, in
2009 Iceland’s Marine Research Institute suggested areas of protection in Iceland where
whaling would not be permitted. This included an area in Faxafloi Bay, adjacent to Iceland’s
capital city of Reykjavik, where commercial whaling would not be permitted and whale
watching was most frequent (Rasmussen, 2014). Although the size of the sanctuary has varied
over time, it was recently enlarged by Regulation 1035/2017 to comprise an area of 1,800
square kilometres located to the east of a straight line between Gardaskagi in the south and
Skogarnes in the north (Stjérnarrad islands, 2017).

Formed in 1993, the El Vizcaino sanctuary is a UNESCO world heritage site located on the
Pacific Coast of the central strip of Mexico’s Baja California Peninsula. It consists of two
coastal lagoons, Laguna San Ignacio and Laguna Ojo de Liebre, and surrounding wetlands,
marshes, mangroves, dunes, halophytes and desert habitats. Combined, the ecosystems cover
3,710 square kilometres, a relatively small area within the much larger El Vizcaino Biosphere
Reserve. The formation of the sanctuary was motivated by a need to manage sustainably the
breeding grounds of the North Pacific Grey Whale, which had been hunted to near extinction
(UNESCO, n.d.).

In 2009, the world’s first bowhead whale sanctuary was formed in Ninginganiq around the
north-east coast of Baffin Island, with commercial whaling banned in an area of
approximately 3,360 square kilometres. The area is a late summer and early fall feeding and
resting location for between 150 to 200 of the threatened Davis Strait-Baffin Bay bowhead
whale population (Lemelin and Dawson, 2014). Under Article 26 of the Nunavut Land Claims
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Agreement and related Inuit Impact and Benefit Agreement, the local indigenous population
retain rights to conduct a limited amount of traditional whaling (Government of Canada,
2017).

3.3 Data collection through desktop research and interviews

Following the collection of information via a desktop study of legal documents, management
plans and academic analyses, each of the case studies was reviewed with regards to its
adherence to Long et al.’s fifteen criteria of marine EBM. Interviewees were selected based
on the knowledge of the authors concerning suitable persons, a desktop review of individuals
with expertise and/or employment related to the planning and/or management of the
respective whale sanctuaries, and in one case the recommendation of the second interviewee.
Interviewees were contacted by email and requested to contribute to an anonymous validity,
verification and information-gathering exercising concerning the design, planning and
management of the whale sanctuary specific to their experience. The six interviews all took
place via Skype in the period January to March 2019, were recorded and lasted for a duration
of between 31 and 44 minutes.

Interviewees were first asked to provide their own assessment of compliance with marine
EBM criteria, specific to their case study of expertise and in accordance with the approach
undertaken in Table 2 of this paper. Where assessment interpretations differed between the
authors and interviewees, the reasons were discussed and reflected upon, with outcomes
refined accordingly. In particular, the interviews were focused on:

e The management of the whale sanctuaries, with each interviewee asked to comment
on the monitoring, enforcement and penalty mechanisms;

e Contribution of participatory processes to decision-making and management
outcomes;

e Strengths and limitations of the sanctuaries in the light of marine EBM;

e Marine EBM lessons for other whale sanctuaries (if any);

e Future improvements necessary to transition towards enhanced marine EBM for the
sanctuary.

3.4 Analysis

Information obtained from the desktop study was analysed based on the principles of manifest
analysis, as set out in the four-stage framework described by Bengtsson (2016): (1) surface
structure (what had been said?); (2) recontextualisation (what was relevant?); (3)
categorisation (with respect to the framework of Long et al.); and (4) compilation (the
drawing of realistic conclusions). In order to provide an easy-to-understand summary of the
conceptual outcomes, an evaluative matrix was developed during Stage 4, based on a traffic-
lights system to demonstrate compliance (green), non-compliance (red) or partial compliance
(yellow). Stage 4 involved the contribution of the authors and the insights gleaned from the
interviewees to validate the authors’ initial findings.

4. Results

Table 2 sets out the evaluative matrix concerning the performance of each whale sanctuary
with respect to the principles of marine EBM identified by Long et al. (2015). Thereafter, the
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465  text summarises examples from each of the case studies to illustrate the main tendencies of
466  whale sanctuaries with regards to marine EBM compliance. Due to space constraints, it is not
467  possible to provide a comprehensive review of each case study.

468

469

470
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471  Table 2: Evaluative matrix of the marine EBM performance of selected whale sanctuaries
472

Study sites

Evaluative criteria i Southern Hawaiian o] El Vizcaino | Ninginganiq
Islands

Increasing level of importance

Acknowledge uncertainty

Appropriate monitoring

Interdisciplinarity

Distinct boundaries

Decisions reflect societal choices
Recognise coupled socio-ecological systems
Ecological integrity and biodiversity
Account for dynamic nature of ecosystems
Sustainability

Integrated management

Stakeholder involvement

Use of scientific knowledge

Appropriate spatial and temporal scales
Adaptive management

Consider ecosystem connections

473
474

Compliant
Some degree of compliance
Non-compliant
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494
495
496
497
498
499
500
501
502
503
504
505
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507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524

4.1 Common characteristics of whale sanctuaries

All of the reviewed whale sanctuaries are typified by two characteristics which contribute to
EBM. They acknowledge uncertainty in the sense that they take a highly precautionary
approach — a blanket ban — to all forms of commercial whaling. In addition, the spatial
boundaries of their designation are all clearly defined, the most basic expectation of any
protected area. The precautionary motive behind the imposition of whale sanctuaries seems to
be motivated by an array of concerns concerning the conservation of stocks and vital habitats,
as well as some political objectives. In Ninginganiq, the focus is on preserving the habitat of
copepods, a crustacean which is the dominant food source for the bowhead whale, which,
with a typical lifespan of over 200 years, is the longest-lived mammal on the planet
(Pomerleau et al., 2014). With regards to the IWC’s large-scale designations in the Indian and
Southern Oceans, their origins appear to have some political motivations, acting as a backup
procedure in case the IWC’s moratorium on commercial whaling ceases to have effect
(Gerber et al., 2005).

4.2 Variations in scope of whale sanctuaries

The scope of each whale sanctuary is either narrow or broad, with the latter determined by the
overall objectives of surrounding marine protected areas. Where whale sanctuaries such as
those in Hawaii, El Vizcaino and Ninginganiq are located within marine reserves of a larger
size and scope, these designations accord more fully with the principles of marine EBM.
However, there were two closely related criteria in which all of the case studies were deemed
to be deficient: ecological integrity and biodiversity, and accounting for the dynamic nature of
ecosystems. The former is exemplified by the whale sanctuary in El Vizcaino. In this case, an
assessment in 2014 by the IUCN, entitled ‘Conservation Outlook 2014°, asserted that the site
was of low concern and stable in relation to its biodiversity. However, the report also
cautioned that a number of lightly regulated or unregulated impacts could affect biodiversity
in the future, especially linked to the depletion of freshwater aquifers and climate change.
Threats necessitating close attention, monitoring and management procedures were cited as
inappropriate tourism development, accidental release of brine into lagoons, and exploration
and development of oil, gas, geothermal resources and mining (IUCN, 2014). Failure to
account for future ecosystem dynamics was a theme across all of the sanctuaries, particularly
with respect to the likely impacts of climate change and the development of new industries.
The Indian Ocean sanctuary typified these deficiencies, given that cetaceans are exposed to a
range of threats, including climate change and bycatch (De Boer, 2003; Sorby, 2018). The
IWC’s two designations and Faxafloi Bay highlighted the limitations of some whale
sanctuaries in terms of marine EBM, with no management planning occurring in relation to
activities such as shipping, fishing and tourism.

Even the Hawaiian Islands Humpback Whale National Marine Sanctuary, the most
comprehensive of the case studies in terms of their contribution to marine EBM, has not yet
transitioned its assessment and management planning to the extent that it conducts annual
monitoring of stocks and fully accounts for and reconciles the other economic interests
occurring in its waters. The latter deficiency necessitates explicit recognition of coupled
socio-ecological systems, criteria which embeds the ecosystem services concept into marine
spatial planning. In Hawaii, no studies have taken place which have sought to evaluate the
contribution of marine ecosystem services to human well-being, either using monetary or non-
monetary information. The objectives of the Sanctuary, as enshrined in law, were fourfold and
focused on (1) conservation stocks and habitat; (2) education and information provision; (3)
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management of human uses in the sanctuary to ensure conservation of stocks and habitats;
and (4) consideration of the merits of other ecosystems within the sanctuary. Objective (3) is
not holistic in scope given its limited focus on whale species (Oceans Act, 1992). Objective
(4) has the potential to stimulate a transition towards marine EBM, which was outlined as an
initial proposal within the Draft Revised Management Plan and associated Draft
Environmental Impact Assessment for the sanctuary (ONMS & NOAA, 2015). However, this
proposal has since been withdrawn following extensive debate about the merits of expanding
the size of the protected area and need for a more detailed socio-economic evaluation
concerning the costs and benefits of conserving a broader array of habitats and ecosystems,
especially linked to extensive tourist activities in the sanctuary (Federal Register, 2016).
Companies such as Trilogy Excursions conduct sunset trips, whale watching, sailing, and
scuba diving in the sanctuary. With regards to the latter, many activities are motivated by a
desire to experience the coral reef ecosystem. This is the only ecosystem in the sanctuary
which has been subject to an economic evaluation, a study which sought to estimate the Total
Economic Value of the coral reef ecosystems surrounding the Main Hawaiian Islands (Bishop
et al., 2011). The study was limited in focus to net economic value, estimated via surveys of
how much people were willing to pay to preserve the coral reef ecosystem, including the
valuations of people who had never visited the reefs. A broader economic valuation study on
the coral reef ecosystem would also encompass associated impacts to the economy, especially
effects on employment and income.

Understanding the impacts of wh