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In the Archipelago of the Azores, over 110,000 km2 of marine areas presently benefit from

some form of protection, including a suite of coastal habitats, offshore areas, seamounts,

hydrothermal vents, and large parcels of mid-ocean ridge. These areas are integrated

in the recently established network of marine protected areas (MPAs), which stands

as the cornerstone of Azorean marine conservation policies. This article describes and

analyses the process of MPA establishment in the Azores and the current network of

protected areas. Three phases of MPA development are identified, progressing from

individual MPA establishment with little scientific support in the 1980s, the increasing

scope of scientific research during the 1990s under European Union initiatives and the

gradual implementation of an MPA network in the 2000s. Expert critical evaluation of

the contemporary situation demonstrates that this network must be integrated within a

wider regional marine management strategy, with MPA success being contingent upon

the implementation of management plans, appropriate enforcement and monitoring, and

bridging gaps in scientific knowledge.

Keywords: marine protected area establishment, island settings, networks of marine protected areas, marine

policy development, marine spatial planning

INTRODUCTION

Marine protected areas (MPAs) have been established worldwide in an effort to halt marine
ecosystem degradation. Initial steps for the establishment of MPA were mainly initiated in the
1980s, with a few pioneer nations such as Australia, the USA and the islands of the Azores in
Portugal. The 1980s were a time of increasing environmental concern and awareness about marine
ecosystems and the severe threats they were facing, coupled with widespread belief that traditional
fisheries management methods allowed the overexploitation and collapse of several fish stock
(Kenchington and Agardy, 1990; Guenette et al., 1998). Around the world, many coastal nations
slowly developed their own efforts to establish MPAs (Tisdell and Broadus, 1989; Jones, 2001),
which were typically small individual MPAs designated with little supporting scientific advice, as
the rationale behind MPA establishment was yet to be properly tested (Roberts and Polunin, 1993).

The increasing number of designatedMPAs, however, came to provide a wider variety of suitable
study sites to test the efficacy of MPAs in achieving ecological goals (Ballantine, 1991). Moreover,
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with politicians and decision-makers demanding hard evidence
to support MPA establishment, and more funding allocated
for applied conservation research, MPA science received a
significant boost in the 1990s (Lubchenco et al., 2003). As MPA
science developed, so did the concept of using networks of
MPAs to match criteria of representativeness and connectivity
(Halpern and Warner, 2003). In the 2000s, upscaling into
comprehensive, representative and effectively managed networks
of MPAs became the plan of action recommended by the
scientific community (Laffoley, 2008) and agreed by coastal
nations around the world under international instruments such
as the World Summit on Sustainable Development (UN, 2002),
the Convention on Biological Diversity (CBD, 2006, 2010) and
IUCN’s World Parks Congress (IUCN, 2003).

To date, the large volume of MPA research has improved
our understanding of different factors that influence MPA
design, establishment and management; yet it has also revealed
serious shortfalls that undermine the action of current MPAs
worldwide as effective marine conservation tools. While MPAs
have been described as “simple yet elegant solutions to managing
complex (. . . ) fisheries” (Anonymous, 2006), most studies
reveal that their establishment and management are anything
but simple, and often result in failure to achieve the goals
of either biodiversity conservation or fisheries management
(Edgar, 2011; Mora and Sale, 2011). Besides the underlying
complexity of marine ecosystems, MPAs entail intricate socio-
economic and socio-political dimensions that affect governance,
public support and compliance with regulations, undermining
the proper implementation of these tools. Understanding the

FIGURE 1 | The Archipelago of the Azores, located in the mid-North Atlantic, including the distribution of bathymetries and the current marine

protected areas included in the Island Natural Parks and the Azorean Marine Park. The map also shows the limits of the Azorean Exclusive Economic Zone

(EEZ) and the no-trawl area imposed by EU regulations (CE reg. 1568/2005). Graphics: R. Medeiros ©ImagDOP.

interplay between these dimensions and how they affect MPA
establishment under different settings is key to ensure future
MPA success.

There is widespread recognition of the need to assist the
design and implementation of MPAs in island states through
improving legal, institutional and political frameworks, data
availability and decision-making capacity within organizations
(Fanning et al., 2009). The urgency of these actions is grounded in
the high significance of marine ecosystem services in supporting
island states’ economic and cultural wellbeing (Niesten et al.,
2012). However, progress in implementing networked MPAs has
been slow in island states and most literature focuses on single
MPA “success stories” (Weeks et al., 2009), rather than tracing
the phases of MPA network development and thereby identifying
the drivers of policy-making. Through undertaking such a task
in a case study—the Azorean Archipelago—it is hoped that the
specific needs and problems faced by island states tasked with the
creation of MPA networks can be identified.

In the Azorean archipelago, the most isolated group of islands
in the North Atlantic, the current MPA network covers 110,000
km2 of coastal habitats, offshore seamounts, hydrothermal vents
and mid ocean ridges, both within and beyond its extensive
Exclusive Economic Zone (EEZ; Figure 1). This article traces the
establishment of Azorean MPAs, taking into account the socio-
economic and socio-political context, particularly in terms of
marine resource use, conservation research, and administrative
backdrop. The latter is particularly complex because the
archipelago is an autonomous region of Portugal, which imposes
shared sovereignty and is itself a member of the European Union
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(EU). Consequently, the Regional Government is empowered
to make decisions and produce environmental legislation, but
these must be aligned with national, European and international
policies and agreements.

We argue that Azorean MPAs have gone through three
distinct phases which roughly coincide with the development
of MPAs worldwide: the early establishment of isolated MPA
with little scientific support, an intermediate phase dominated
by international (EU) initiatives that promoted scientific research
and conservation policies, and finally an integrative approach to
conservation that led to the establishment of a regional MPA
network. Tracing back the history of MPA establishment in the
Azores allowed us to undertake a comprehensive critical analysis
that reflects how the strengths and weaknesses of the current
MPA network have arisen and how external factors that affect
this MPA network have developed. This critical analysis reveals
that this MPA network is of key importance to the Azores, as it
provides several opportunities to enhance marine conservation,
reduce user conflicts, and promote sustainable development and
research. Yet, it also shows that to achieve conservation goals,
this network must be effectively implemented and integrated into
a wider marine management strategy for the region. From the
analysis, we make recommendations regarding future directions
for Azorean MPAs, and draw conclusions about the significance
of the lessons learned for the science and policy of marine
reserves globally.

METHODS

Review of Azorean MPA Establishment
We conducted an extensive literature review to trace the
development of MPAs in the Azores and the context in which this
occurred. This encompassed legislation at the European, national
and regional levels, government reports and gray literature
along with scientific publications. Eleven key government officers
and 10 researchers who have been mostly involved in MPA
establishment in the Azores assisted in the identification of
relevant information sources. To illustrate the overall trend
in the production of scientific knowledge to support marine
conservation, we conducted a simple bibliometric analysis in
which every article listed on theWeb of Knowledge that included
the words “marine” and “Azores” as topics was examined. Of the
initial 437 articles returned by theWeb of Knowledge on a search
conducted on September 24 2015, we identified 256 articles that
focused on the Azorean marine environment.

Critical Evaluation of the Current Azorean
MPA Network
Two strategic tools commonly used in business studies were
used to critically evaluate the current Azorean MPA network.
A SWOT (strengths, weaknesses, opportunities, threats) analysis
was used to link internal and external factors that influence
the MPA network, enabling the identification of strategic
options and considerations for its successful implementation. It
included an internal analysis, which identified characteristics of
the MPA network that work particularly well (strengths) and

specific features that compromise its goals (weaknesses), and
an external analysis highlighting external factors that positively
(opportunities) or negatively (threats) affect the MPA network.
SWOT analysis is limited as a stand-alone tool because it may
ignore important external factors, especially in broader contexts
(Henry, 2008). Therefore, we combined it with a PESTLE
analysis, which facilitated the wider scan of real and potential
factors inherent to the overall context surrounding the MPA
network. PESTLE identified the external factors included in the
SWOT, using the prompts: Political-administrative, Economic,
Social, Technology-research, Legal and Environmental. Both
analyses were conducted over two consecutive focus groups
composed of four experts in Azorean marine conservation
research, which took place in October and November of 2012. All
factors from both analyses were discussed between the experts
until consensus was reached and consubstantiated by current
available research.

AZOREAN MPAs

The 1980s – First Azorean MPAs
The Azores were a poor and isolated region when they
were granted autonomy in 1976. To overcome this, socio-
economic development was promoted and communications
improved through both aerial and maritime transport linkages.
Exploitation of marine resources was encouraged through
financial incentives designed to increase the number of larger and
better equipped fishing boats. New markets developed, fish value
increased and extractive activities such as fishing and harvesting
evolved from subsistence activities to business operations.
Throughout the 1980s, catches significantly increased, new
species and fishing grounds were exploited and the fishing season
was extended (Gordon et al., 2003). Marine extractive activities
were regulated to promote the rational management of stocks
and the effective control of fishing activities, and several exploited
species were provided with legal protection, which either banned
their capture or set minimum size limits. Nevertheless, drastic
declines of limpet populations in the late 1980s were early signs
of overexploitation (Santos et al., 1990).

Environmental protection services were underdeveloped,
understaffed and limited to a small office within the regional
administration. Nevertheless, during the 1980s eight MPAs were
established under the 1976 Portuguese national legal framework
that defined different types of protected areas. The first one
included a small coastal no-take MPA (0.01 km2) that would
correspond to the International Union for Conservation of
Nature (IUCN) category I, and it was the only Azorean MPA for
which a specific management plan was developed. The remaining
MPAs were designated marine reserves (IUCN category VI), as
they imposed certain limitations to specific activities to promote
the sustainable use of marine resources. These MPAs consisted
of one relatively large offshore reef (ca. 378 km2), and six small
coastal sites ranging in size from 0.05 to 4.5 km2 (Table 1).

These early MPAs were mostly “paper parks,” reflecting (a)
limited data availability relating to the marine environment; (b)
absence of an overall plan forMPA implementation; (c) emphasis

Frontiers in Marine Science | www.frontiersin.org 3 December 2015 | Volume 2 | Article 104

http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive


Abecasis et al. Marine Conservation in the Azores

TABLE 1 | Marine protected areas (MPAs) established in the Archipelago

of the Azores between 1980 and 2015, both within and beyond the

Exclusive Economic Zone (EEZ), and including those MPAs legally

established and driven by the Regional Government, included in NATURA

2000, and recognized by the OSPAR Commission and UNESCO.

Marine Protected Areas (MPAs) in

the Azores

Period

1980–1989 1990–1999 2000–2015

Total number of designations 8 24 79

Total protected area

(km2 )

Inside EEZ 384.08 435.59 11,175.04

Outside EEZ – – 100,206.54

REGIONAL GOVERNMENT MPAs

Total number Inside EEZ 8 8 40

Outside EEZ – – 4

Total protected area

(km2 )

Inside EEZ 384.08 384.08 11,175.04

Outside EEZ – – 100,206.54

Minimum MPA area

(km2 )

Inside EEZ 0.05 0.05 0.10

Outside EEZ – – 22.15

Maximum MPA

area (km2 )

Inside EEZ 377.14 377.14 4013.00

Outside EEZ – – 93,568.00

NATURA 2000

Total number – 16 18

Total protected area (km2 ) – 87.59 372.72

Minimum MPA area (km2) – 0.50 0.50

Maximum MPA area (km2 ) – 35.94 190.23

OSPAR NETWORK OF MPAs

Total number Inside EEZ – – 7

Outside EEZ – – 4

Total protected area

(km2 )

Inside EEZ – – 5674.15

Outside EEZ – – 100,206.54

Minimum MPA area

(km2 )

Inside EEZ – – 95.00

Outside EEZ – – 22.15

Maximum MPA

area (km2 )

Inside EEZ – – 4012.53

Outside EEZ – – 93,568.00

UNESCO BIOSPHERE RESERVE

Total number – – 3

Total protected area (km2 ) – – 750.13

Minimum MPA area (km2) – – 55.10

Maximum MPA area (km2 ) – – 445.03

on top-down implementation and absence of community
participation; (d) lack of management plans for individual MPAs;
and (e) scarcity of resources allocated for enforcement (Martins
and Santos, 1988; Santos et al., 1995b). To overcome these
shortcomings, Martins and Santos (1988) pointed out the need to
reform the regional environmental strategy and legal framework,
and suggested the creation of a regional organization that could
be responsible for MPA management and the articulation with
other regional, national and European conservation institutions.

The scarcity of scientific data reflects the fact that most
fieldwork was conducted by institutions based outside of the
Azores and occurred only occasionally (Santos et al., 1995a).

Nevertheless, some fieldwork conducted at this time was
instrumental in recommendingMPA establishment in the Azores
(Saldanha, 1988). The founding of the University of the Azores
in 1976 promoted the deployment of permanent researchers in
the Archipelago, enhancing the region’s capacity for scientific
research (Santos et al., 1995b). Furthermore, following Portugal’s
accession to the EU in 1986, European funds became available
for the development of a regional environmental strategy,
including the necessary baseline research. The first EU-funded
conservation project in the Azores—project BIOTOPES—
identified and characterized 55 sites of community interest
that were later used to establish protected areas (Vasconcelos
and Gomes, 1988). Table 2 summarizes the main marine
conservation research projects carried out in the Azores.

The 1990s – EU-Driven Initiatives
The 1990s were a period of rapid socioeconomic development
due to capital transfers, subsidies and tax exemptions aimed
at developing the EU’s ultra-peripheral regions. Commercial
fisheries in particular experienced a phase of full exploitation
as a result of fisheries enhancement policies developed in
the previous decade, along with improvements in fisheries
knowledge, technology and market conditions. The number of
fisheries regulations increased and the EU’s Common Fisheries
Policy was put into practice. Due to the collapse of Azorean
limpet populations in the 1980s (Santos et al., 1990), the Fisheries
Department established limpet reserves for every island in 1993.
Nevertheless, a combination of poor enforcement and high
commercial pressure brought this resource close to commercial
extinction (Santos et al., 2010). Tourism was another economic
activity that significantly increased during this decade as specific
economic policies targeted this sector (De Menezes et al., 2008).
The first marine tourism operators were established early in
the decade, specializing in whale-watching, scuba-diving and
big-game fishing.

Several advances in marine conservation took place in
the 1990s. Firstly, its political relevance increased with the
creation of a regional government department dedicated to
environmental issues. Secondly, based on national laws, a
regional legal framework for protected areas was defined in 1993,
which promoted the establishment of a regional network of
protected areas and defined regional administrative procedures,
management entities, and a new classification system. The pivotal
move was the implementation of EU environmental policies,
particularly the NATURA 2000 network of protected areas. This
was a major impetus for the systematic and integrated approach
to environmental conservation and led to the preliminary
designation of 23 Sites of Community Importance in 1998,
16 of which included or consisted of marine areas totalling
around 90 km2 (Table 1). However, NATURA 2000 was a long,
bureaucratic and demanding process, so final designations and
specific regulations would only be produced in the following
decade.

As the ocean became a central theme in the Portuguese
public arena in the 1990’s, decision makers recognized its key
role for future socio-economic development and implemented
important marine-related governmental policies and programs,
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TABLE 2 | Scientific projects carried out in the Archipelago of the Azores that focused on marine conservation and provided relevant outputs for the

establishment of marine protected areas in the region, including their main funding sources and institutions involved.

Date Project Funding

institutions

Research institutions Main objectives and outputs for

marine conservation in the azores

1986–1987 Biotopes EU GovAzores; Parks and Reserves

National Services

Identification of 55 biotopes as Sites of

Community Interest

1995–1998 Seabird Conservation “Conservation of marine birds

and their habitats in the Azores”

EU

RGAzores

UAc; GovAzores; RSPB,

University of Glasgow

Seabird conservation actions (public

outreach; data collection; standardization

of monitoring methodology)

1996–1998 TURISUB “Studies for the development of

underwater tourism of the Azores”

RGAzores UAc/IMAR Data collection

1996–1999 CLIPE “Climatic effects on the ecology of littoral

fishes”

EU

GovPortugal

UAc/IMAR Data collection, standardization of coastal

fish monitoring methodology

1998–2003 MARE “Integrated management of coastal and

marine zones in the Azores”

EU

RGAzores

UAc/IMAR

RGAzores

Management plans for NATURA 2000

areas; public outreach; data collection;

socioeconomic studies

1999–2002 Bird Atlas “New Atlas of Birds Nesting in Portugal” EU SPEA; RGAzores Data collection; revision of regional

network of SPAs

1999–2003 MAROV “Coastal marine habitats, thematic

mapping of the seabed using GIS, AUV and ASV”

GovPortugal UAc/IMAR,

Instituto Superior Técnico

Acoustic and visual mapping of marine

habitats and biodiversity, including within

SCIs

2001–2004 MAREFISH “Marine Protected Areas of the Azores:

Effects on Fish Communities”

EU

GovPortugal

UAc/IMAR Evaluation of MPAs benefits on fish

communities; data collection on fish

dispersal and MPA connectivity

2002–2005 CETAMARH “Ecology and population structure of

bottlenose dolphins and sperm whales in the

Azores”

EU

GovPortugal

UAc/IMAR Collection of baseline data to adapt the

Azorean Marine Park management model

to cetacean conservation

2002–2005 OASIS “Oceanic Seamounts: an Integrated Study” EU UAc; IMAR, (+8 international

partners)

Site-specific management plan for Sedlo

seamount

2003–2006 OGAMP “Planning and Management of Marine

protected Areas”

EU

RGAzores

UAc/IMAR;

RGAzores

Integrated management plans for

NATURA 2000 areas; public outreach;

data collection; socioeconomic studies

2004–2006 PARQMAR “Characterization, planning and

management of marine protected areas in

Macaronesia”

EU UAc Management plan proposal for NATURA

2000 areas; data collection;

socioeconomic studies; public outreach

2004–2008 MARMAC and MARMAC II “Knowledge, promotion

and valorization for a sustainable use of MPAs”

EU UAc/IMAR;

Nauticorvo; RGAzores

Environmental education and awareness

campaigns; preparation of educational

tools; baseline data collection

2004–2008 MARINE IBAs “Important Areas for the Seabirds in

Portugal”

EU

ICNB

SPEA; UAc/IMAR; Birdlife

International

Identification of 11 Azorean marine IBAs;

data collection

2005–2008 EMPAFISH “Marine Protected Areas as tools for

fisheries management and conservation”

EU UAc (+13 international partners) Integrating Azorean case-studies in

European MPA research

2009- CONDOR “Observatory for Long-Term Study and

Monitoring of Azorean Seamount Ecosystems”

EEA UAc; IPIMAR; Institute of Marine

Research (Norway)

MPA establishment with stakeholder

participation; data collection to improve

management of seamounts; public

outreach

2007- CORALFISH “Assessment of the interaction

between corals, fish and fisheries, in order to

develop monitoring and predictive modeling tools

for ecosystem based management in the deep

waters of Europe and beyond”

EU IMAR (+16 international partners) Data collection to improve management of

deep-sea habitats

2007- MADE “Mitigating Adverse Ecological Impacts of

Open Ocean Fisheries”

EU UAc/IMAR (+12 international

partners)

Data collection to propose measures to

mitigate adverse impacts of open ocean

fisheries

2009- CORVO and VILA FRANCA “Sanctuary Islands for

Seabirds”

EU

RGAzores

SPEA; RSPB;

Corvo Municipal Council

Recovery of seabird habitats; public

outreach

2009- DEEPFUN “Biodiversity and functioning of the

deep-sea hydrothermal field Menez Gwen–a

contribution to management policies”

EU

GovPortugal

UAc/IMAR; RGAzores;

University of the Algarve; EMEPC

Data collection to improve management of

hydrothermal vent fields

EMEPC, Task Group for the Extension of the Portuguese Platform; EU, European Union; GovPortugal, Government of Portugal; IMAR, Institute of Marine Research; RGAzores, Regional

Government of the Azores; RSPB, Royal Society for the Protection of Birds; SPEA, Portuguese Society for the Study of Birds; UAc, University of the Azores.
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many of which contributed to a substantial investment in marine
sciences using both national and EU funding sources (Costa
and Gonçalves, 2010). As a result, the number of scientific
projects gathering baseline information for MPA establishment
in the Azores significantly increased from themid-1990s onwards
(Table 2). Most projects received funding from EU programs
and were led by the University of the Azores, usually in
close collaboration with the Regional Government. They set
monitoring methodologies, initiated regional-scale awareness
campaigns, and included the first consistent efforts to involve
local communities in marine conservation through information
outreach, education and stakeholder engagement.

The 2000s – Toward an Integrated
Approach to Marine Conservation
Throughout this decade, social and economic indicators greatly
improved and marine-related activities became more relevant
to the regional economy. Azorean fisheries showed increasing
catches and profits in the early 2000s (Pham et al., 2013)
as a result of higher fishing effort and the expansion of
fishing grounds. Despite earlier warnings that some fish stocks
were depleted or entering overexploitation (Santos, 1999), the
Regional Government implemented a program of incentives in
the mid 2000’s to renew the commercial fleet, which served
to increase fishing effort as vessels were able to operate for
longer periods and travel greater distances. By the end of
the decade, important demersal fish species were considered
to be approaching a critical level of exploitation. Recreational
fishing developed to the point of exerting considerable pressure
on marine resources (Pham et al., 2013), as the number of
recreational boats increased almost fourfold during this decade
(www.estatistica.azores.gov.pt). As for tourism, the incentives
and policies previously adopted resulted in the industry’s rapid
growth. With greater number of tourists, the number of licensed
marine tourism operators increased and diversified into activities
like boat tours and rentals, fishing, scuba-diving, shark-diving
and whale-watching (Ressurreição and Giacomello, 2013).

The strong investment in marine science initiated in
the previous decade resulted in the proliferation of marine
conservation research projects during the 2000s (Table 2). This
trend is also illustrated by the significant increase in the
number of peer-reviewed scientific articles published yearly
on the Azorean marine environment as of 2000 (Figure 2).
The EU remained the leading funding source for marine
conservation research projects (Table 2). Likewise, the University
of the Azores, in association with the Institute of Marine
Research (“Instituto do Mar”–IMAR), remained the leading
research institution, participating in 75% of projects, while
the participation of environmental NGOs and international
partnerships increased. The main outputs of these research
projects were baseline data and recommendations that were
used for establishing the boundaries and regulations of current
Azorean MPAs. The increasing desire to promote public support
for MPAs is reflected in the inclusion of public outreach and
stakeholder participation activities in most projects’ goals. In
addition, several projects incorporated the monitoring of MPAs

that had been initiated in the 1990s, filling the gap of a long-term
monitoring plan in the region.

International Conservation Tools
In the latter half of the 2000s, the Regional Government
worked toward including international programs and specific
agreements in its environmental conservation strategy. Between
2007 and 2009, UNESCO approved the applications submitted
by the Regional Government to the Man and Biosphere
Program, recognizing the islands of Corvo, Flores and Graciosa
and their surrounding marine environment as Biosphere
Reserves (Table 1). As the Regional Government would assure
enforcement, these different zones were defined so that they
matched official plans for marine conservation in those
islands.

In a joint effort between the Regional Government, the
University of the Azores and, and at a later stage, the Task Group
for the Extension of the Portuguese Continental Shelf, several
applications were submitted to theOSPARCommission. Between
2006 and 2011, OSPAR included 11 AzoreanMPAs in its network
of MPAs (Table 1): seven within national waters and four outside
national jurisdiction but within the limits of the areas proposed
for legal continental shelf extension that Portugal submitted to
the United Nations Commission on the Limits of the Continental
Shelf. Eight of these OSPAR MPAs incorporated the protection
of the seafloor and sub-seafloor for two coastal areas, three
seamounts and two hydrothermal vent fields within the EEZ,
and for an additional hydrothermal vent field located outside the
EEZ. The latter, named “Rainbow” was the first national MPA to
have been proposed under the high seas and accepted by OSPAR.
This made Portugal, and particularly the Azores, a pioneer in
the protection of marine biodiversity at an international level
(Ribeiro, 2010) and a progressive player that helped to progress
the ground-breaking OSPAR high seas MPAs process. These
eight MPAs encompassed a set of priority habitats like sponge
aggregations, hydrothermal vent fields, deep-sea coral gardens
and reefs, and species like the long lived and late maturing
orange roughy, reflecting the growing importance and knowledge
of deep-sea ecosystems. During the 2010 OSPAR ministerial
meeting in Bergen (OSPAR, 2010), OSPAR adopted measures to
establish and manage the high seas superjacent to the seabed of
three areas (Altair, Antialtair, and the Mid-Atlantic Ridge North
of the Azores) as OSPARMPA. This complemented the measures
for management of these MPAs reported by Portugal to the
OSPAR Commission as components of the OSPAR network of
MPAs, which were integrated into the Azores Marine Park. The
collaboration between OSPAR and Portuguese entities toward
the development of common management strategies for these
three MPAs located outside the Azorean EEZ was also a ground-
breaking step for the establishment of OSPAR’s Network of
High Seas MPAs (O’Leary et al., 2012) and was welcomed as
significant progress at the inter-ministerial OSPAR meeting in
Bergen.

EU initiatives

Following the development of a legal Sectorial Plan, based
on studies undertaken by the University of the Azores and
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FIGURE 2 | Main marine conservation trends in the Archipelago of the Azores since 1980. (A) number of peer-reviewed scientific articles about the Azorean

marine environment published each year; (B) total number of MPAs in force each year within the Azorean Exclusive Economic Zone (EEZ); (C) total MPA area (km2) in

force each year within the Azorean EEZ.

the Portuguese Society for Study of Birds, the NATURA 2000
protected areas were formally recognized and established by
the Regional Government and the EU. In addition, two new
Azorean MPAs consisting of hydrothermal vent fields were
designated, increasing the number of NATURA 2000 MPAs to 18
(Table 1).

Regional Conservation Tools
Under the legal framework approved in 1993, the Regional
Government embarked on the creation of a Regional Network of
Protected Areas by reclassifying existing MPAs and establishing
the first Regional Natural Park in Corvo Island, which included
the island’s entire marine surrounding. However, the 1993 legal
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framework proved to be ill adapted to the Azorean administrative
backdrop. There was no coherence nor territorial integration in
the way that protected areas within this network were organized
(Calado et al., 2009), and this was worsened with the introduction
of a wider range of legal tools including NATURA 2000 and
OSPAR MPAs. As each protected area was created and regulated
by regional decree, it involved a tremendous legislative effort.
Furthermore, the institutional organization was complex, as the
attribution of responsibilities presented both gaps and overlaps
(Calado et al., 2009) and did not include spatial management
tools created outside the Environmental Department.

To overcome these difficulties, the legal framework was
reviewed in 2007 to standardize the diversity of designations
into IUCN categories and to establish a management model
adapted to the Archipelago’s geographic and administrative
conditions. This new model integrated all existing protected
areas, including the early 1980’s MPAs, NATURA 2000 and
OSPAR MPAs, and other spatial tools such as the limpet
reserves and coastal zone management plans. It also integrated
new protected areas that resulted from significant advances in
scientific knowledge or were necessary to assure the ecological
continuity of ecosystem services and functions (Calado et al.,
2009), such as Important Areas for Birds identified by project
MARINE IBAs (Table 2). This way, two pivotal tools for spatial
management were established in the Azores between 2008 and
2011: (1) a network of nine Island Natural Parks, autonomous
in management and including all terrestrial and coastal MPAs
within territorial waters, and (2) the Azorean Marine Park,
including all MPAs located outside the territorial sea. As a
result of this reorganizing process, the total marine area under
protection increased substantially because the new MPAs units
were enlarged and their limits simplified into polygon shapes.
In total, they include 44 MPAs covering more than 10 thousand
km2 (1.12%) of Azorean waters and over 100 thousand km2 of
the continental shelf outside the Azorean EEZ (Table 1), which
constitutes a major increase in MPA number and total area
comparing with the previous decades (Figure 2).

CRITICAL ANALYSIS OF AZOREAN MPAs

The recently established MPA network described in the previous
section is now the cornerstone of Azorean marine conservation
policies. In this section, we conduct a critical analysis of the
current Azorean MPA network and identify factors that might
influence its future success. The results of this analysis are
summarized in Table 3 and are discussed below.

Strengths and Weaknesses
The relatively healthy Azorean marine environment,
geographically distant from significant pollution sources
and with limited coastal construction, is a significant strength
of Azorean MPAs. Another major asset is the completion of
the legislative process that established the Azorean Network of
Protected Areas, as a clear legislative framework defining
conservation goals has been found to be an important
governance attribute to MPA establishment (Osmond et al.,
2010). Moreover, this process introduced several conservation

measures for Azorean MPAs, like strict regulation of activities
that disrupt the seafloor (mineral extraction and depositing,
equipment installment), exclusion of certain fishing activities
and establishment of governmental authority over specific
economic and research activities. For small island contexts, the
Azorean MPA establishment process is pioneering in achieving
a representative coverage of a full range of ecosystems habitats
and vulnerable marine environments whilst enabling the
establishment of large offshore MPAs both within and beyond
the Azorean EEZ (Glowka, 2003; Ribeiro, 2010; Ribeiro and
Santos, 2010; O’Leary et al., 2012). It leveraged itself on the
involvement of recognized international organizations and
programs such as OSPAR, UNESCO, and NATURA 2000,
providing international recognition for the region’s conservation
efforts. The involvement of the scientific community was a major
strength because it resulted in a large volume of MPA research
and baseline data, providing the basis for much of the design of
the Azorean Marine Park and some other MPAs (Calado et al.,
2011). Finally, the design of some MPAs included the views and
interests of local stakeholders (Abecasis et al., 2013a), a feature
that is widely advocated as essential for MPA success (Reed,
2008). Moreover, the legal requirement to develop Consulting
Councils for each Island Natural Park is an important step
toward stakeholder participation in MPA management.

As for weaknesses, MPAs comprise only 1.12% of Azorean
waters, which is considerably lower than the minimum 10%
coverage considered necessary to ensure marine conservation
established in the Aichi Biodiversity Targets (CBD, 2010).
Effective marine conservation is impaired by shortcomings
in the design of coastal MPAs, as they lack the appropriate
ecological criteria and forecast necessary to maximize spill-
over, connectivity, and the potential net benefits of MPAs.
Moreover, current no-take areas are unlikely to achieve
significant conservation goals because they are small and limited
in number. This situation is worsened by the absence of
management plans and the allocation of limited resources for
enforcement and long-term monitoring plans, which derive
from limited funding for MPA implementation. Consequently,
Azorean MPAs so far have had little influence on the previously
exploited populations within their limits (Schmiing et al., 2014).
Weaknesses also include social factors, as most of the MPAs
established in the Azores over the past three decades included
low levels of community involvement and insufficient provision
of public information throughout the process (Calado et al.,
2011).Moreover, the profusion ofMPAdesignations that resulted
from the different phases of MPA establishment described in
Section Methods undermined the public understanding of MPAs
(Abecasis et al., 2013a).

Opportunities and Threats
Political and Administrative Factors
Recent regional policies and legislation aim at reconciling
economic and social development with marine environment
conservation. This vision of sustainable development has been
a basic principle not just for MPA establishment, but also for
the regulation of different economic activities (e.g., aquaculture,
mineral extraction, tourism, fisheries). At an international level,
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TABLE 3 | Summary of the critical analysis of the current Azorean MPA network, including identified internal factors (strengths and weaknesses) and

external factors (opportunities and threats provided by the different PESTLE factors: political and administrative, legal, economic, social, environmental,

and technology and research).

Strengths Weaknesses

Healthy marine environment

Legal basis for the Azorean Network of Protected Areas

Azorean MPA establishment considered pioneer

Representativeness

Large offshore MPAs

Involvement of international organizations and programs

Involvement of scientific community

Science-based process

Incorporation of stakeholder’s interests in MPA design in some cases

Legal requirement for stakeholder consultation

Only 1.12% of EEZ is legally protected

MPA design in most PNI is largely inadequate

Small and very few no-take areas

Current absence of management plans

Low resources for enforcement and monitoring plans

Weak community involvement and information

Profusion of MPA designations

Opportunities Threats

Political and administrative International political incentives for MPA establishment

Regional policies follow vision of sustainability

Conflicting within different governmental sectors

Inadequate governmental structure for marine issues

Lack of political will

Legal Current MPA legal framework

Development of legislation on marine spatial planning

History of unregulated MPAs in the region

Legal obstacles to cooperation between different agencies

Economic Sustainable practices of Azorean commercial fisheries

MPAs as fisheries management tools

High potential to develop ecotourism in the region

Promoting ecotourism activities and products

Applying precautionary principle to economic activities

Spatial mediation of conflicts between economic activities

Introducing mitigating measures to economic activities

Over-exploitation by commercial fisheries

Reducing available fishing grounds

Increasing economic pressure to develop mineral extraction

Sporadic impacts of shipping activities

Potential threats from developing economic activities

Social Maintaining recreational extractive activities at sustainable levels

High public awareness about conservation issues

Potential to increasing public awareness on marine conservation

Mediating spatial conflicts between users and stakeholders

Improving environmental standards and quality of life

Increasing pressure from extractive recreational activities

Low levels of compliance

Environmental Partial protection of migratory species

Partial protection of seabirds

Protection of Vulnerable Marine Ecosystems

Invasive species

Migratory and highly mobile species

Seabird species

Vulnerable Marine Ecosystems

Technology and research Independent research assists in MPA monitoring

Research progress may improve MPA design

VMS technology

MPAs provide research opportunities

Knowledge gaps

Reduced expression of social sciences

Low levels of interdisciplinary research

approval of the Marine Strategy Framework Directive was a
step toward the application of ecosystem-based management in
EU waters (Markus et al., 2011), in which the establishment of
an ecologically representative network of MPAs is instrumental.
National commitments under the Biodiversity Convention
and OSPAR also provide key political incentives for MPA
establishment (Marinesque et al., 2012; O’Leary et al., 2012).

However, Azorean MPAs are also affected by political
and administrative constraints. Governance is not just
vertically fragmented (UE, national, regional, and local
levels of government), but also horizontally fragmented, with
different administrative departments providing competences
and representing different interests in marine issues (e.g.,

Environment, Fisheries, Tourism, Science, and Technology).
Conflicts often arise as different departments, pressured by
different lobbying groups, have contradictory strategies and
agendas. In particular, fisheries and environmental agencies
are frequently in opposition. Furthermore, this government
structure entails fragmented and overlapping jurisdictions. For
instance, although several enforcement agencies operate in
Azorean marine areas, as each agency has specific and different
jurisdictions and inter-agency cooperation is low, the amount
of resources required for enforcement is tremendous. This is a
typical problem of overly-bureaucratic administrative systems
(Rodríguez-Martínez, 2008; Gerhardinger et al., 2011) and a
frequent excuse for sub-optimal MPA effectiveness. Finally, as

Frontiers in Marine Science | www.frontiersin.org 9 December 2015 | Volume 2 | Article 104

http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive


Abecasis et al. Marine Conservation in the Azores

MPAs entail controversial measures there is little political will to
implement them, a common threat to European MPAs (Fenberg
et al., 2012) that results in limited funding and, consequently, the
absence of management plans and insufficient resources.

Legal Factors
The initial legal framework for MPA establishment failed
by protecting isolated natural values, without considering
environmental conservation as a whole. The 1993 legal
framework that replaced it introduced the concept of protected
area network, yet it failed to consider the complexity and
administrative constraints underlying multiple types of protected
areas. The 2007 review of this legal framework improved the
legal process and provided opportunities for MPA success. By
integrating every spatial management tool into island units and
a wider Marine Park, it defined a management model adapted
to the region’s geographic and administrative conditions. By
standardizing the many designations developed under different
legal contexts, it simplified MPA objectives and how they are
perceived. Finally, by including international and EU-driven
conservation into the regional legal system, it assured that they
are perceived as legally binding regulations by the public (Calado
et al., 2011).

Presently, the Regional Government is developing marine
spatial management plans. These should strengthen the role of
MPAs as effective conservation tools while addressing common
MPA shortfalls and reducing the gap between MPAs and
fisheries management (Agardy et al., 2011). On the negative
side, the conservation impact of most Azorean MPAs was
seriously undermined because legally required management
plans were never developed. Consequently, many stakeholders
perceived them as “paper parks” and doubted that they would be
implemented (personal observation). In matters of enforcement,
inter-agency cooperation is frequently limited by the legal
assignment of specific jurisdiction to enforcement agencies.

Economic Factors
Commercial fishing, tourism and marine transports represent
sectors of economic activity of significance with respect tomarine
conservation in the Azores. MPAs are compatible with the
environmental practices of Azorean commercial fisheries. Of the
regional commercial fishing fleet, 90% is comprised of the small-
scale sector, which employs more people, achieves higher landed
volume and value, is less fuel intensive than the large-scale sector
and has greater capacity to adapt to the changing economic,
ecological, and social circumstances that stem from establishing
MPAs (Carvalho et al., 2011). Moreover, Azorean fisheries have
received renowned ecological certifications for the use of non-
destructive fishing techniques. These practices have led regional
authorities to legally contest the 2003 EU’s Decision of opening
Azorean waters to EU fishing fleets on the basis that it would
enable the entry of industrial fleets using destructive fishing
practices not allowed in the region. Consequently, the EU banned
deep-sea trawling and other netting gears in Azorean waters
to assure the protection of vulnerable ecosystems (Figure 1;
Morato et al., 2010). These environmental practices, however,
have not prevented the high exploitation levels that now threaten

the region’s marine resources, including within MPAs. With
appropriate planning, management and evaluation, MPAs have
the potential to improve fisheries management (Agardy et al.,
2011) and may help achieve the sustainability goals set for this
economic activity, even though they are likely to affect fisheries
by reducing available fishing grounds.

Tourism has developed to become the main tertiary activity
in the Azores (Soukiazis and Proença, 2008). Its sustainable
development is assured through regional policies and legislation
that regulate and manage marine tourism activities, and promote
environmental conservation and education. Brand-awareness
campaigns promote the islands as premium nature destinations,
in which marine activities are major attractions. The region’s
potential to develop eco-tourism is an opportunity for Azorean
MPAs because it provides alternative and supplementary
livelihoods to extractive activities (Pollnac et al., 2001; Peterson
and Stead, 2011). MPAs can add value to eco-tourism activities;
for example, the recognition of Azorean natural assets by
UNESCO and OSPAR have reinforced the Archipelago’s image
in the international tourism market. In addition, MPAs benefit
tourism by maintaining healthy marine environments (Hall,
2001), and managing and promoting nature-oriented activities
and certified local produce.

Marine transports are key for the Azorean economy, which
like other remote islands depends on them for most import
and export activities (marine shipping) and for passenger traffic,
(mainly inter-island). However, marine transports can result in
sporadic incidents such as oil pollution, collisions with marine
mammals, and in the Azores are believed to have introduced
invasive species (Cardigos et al., 2006; Amat et al., 2008). Other
key economic activities also pose actual or potential threats to the
Azorean marine environment, although it is unquestionable that
their development is essential for the regional economy. Mineral
resource exploitation significantly impacts the seabed and
associated ecosystems. In Azorean inshore waters, sand dredging
has been conducted despite the region’s limited resources and its
impacts on coastal habitats. There is also increasing economic
interest to exploit Azorean deep-sea minerals, an activity that
threatens the ecosystems where they are found, including
hydrothermal vents and seamounts (Van Dover, 2011; Santos
et al., 2012; Collins et al., 2013). MPAs are opportunities to
protect these vulnerable ecosystems and, together with recent
regional legislation, have applied the precautionary principle to
this developing economic activity (Davies et al., 2007). Activities
such as aquaculture and renewable energy generation hold
promise of economic growth for the Azores, but may also
cause negative environmental impacts (Read and Fernandes,
2003; Grecian et al., 2010). For all economic activities, however,
MPAs are tools for reducing spatial use conflicts and introducing
mitigating measures.

Social Factors
The marine environment is deeply rooted in Azorean livelihoods
and culture (Ressurreição et al., 2012c). Recent studies show
that most Azorean people consider marine conservation a
priority and are willing to pay to avoid loss of marine
biodiversity (Ressurreição et al., 2011, 2012a), both essential
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attitudes for MPA success. Conversely, MPAs may be used
to increase environmental awareness regarding marine issues
and sustainable development. They also provide opportunities
to reduce conflicts between different users and stakeholders,
improve environmental conditions and enhance quality of
life in general. With improved coastal access and a growing
number of private boats, recreational activities are widely
popular, but the intensification of extractive activities like fishing,
spear-fishing and harvesting threatens coastal marine resources
(Diogo and Pereira, 2013a,b). While regional regulations like
closures, minimum sizes and protected species have decreased
their negative impacts, MPAs may facilitate maintenance of
these activities at sustainable levels (McPhee et al., 2002).
Unfortunately, compliance with regulations amongst Azorean
recreational fishers is low, which is a threat to MPA success.

Environmental Factors
Invasive species represent a distinct threat to the isolated Azorean
marine ecosystems. For example, in <10 years the invasive
algae Caulerpa webbiana has caused major benthic landscape
disruptions in coastal areas of Faial Island, some inside MPAs
(Amat et al., 2008). Other environmental factors represent
serious challenges for successful MPA design. Azorean MPAs
cannot fully protect the populations of a large number of
migratory cetaceans, sea turtles, seabirds, and fish species that
visit the archipelago, many of which are considered threatened
under the IUCN Red List, the Bern Convention and NATURA
2000 Annexes, because only part of their life cycle is spent
within Azorean waters. Seabird conservation is rendered even
more difficult as seabirds face a suite of threats to their nesting
colonies on land, especially invasive predators and light-induced
mortality (Fontaine et al., 2011). In addition, many commercial
fish species exhibit high mobility within Azorean waters, which
may limit the use of MPAs as fisheries management tools and
require multispecies criteria when designing MPA networks
(Afonso et al., 2009a,b). The region also includes “Vulnerable
Marine Ecosystems” (VMEs) such as seamounts and deep-sea
fields of hydrothermal vents, cold-water corals and deep-sea
sponge aggregations. Easily damaged and slow to recover, these
ecosystems are highly vulnerable to human impacts and represent
a greater challenge to achieving the conservation goals set by
MPAs (Davies et al., 2007; Morato et al., 2008a), as the timeline
for anticipating a reserve effect is much longer than the socio-
political complex may be willing to accept. Although challenging,
Azorean MPAs represent opportunities to provide at least partial
protection to these species and ecosystems.

Technology and Research
In spite of recent important findings, there is a worldwide
critical need for research that bridges the knowledge gap on
the functioning of marine communities and reserves (Sale et al.,
2005). The Azores is no exception. Four reasons converge to
explain this challenge. Firstly, the complexities of marine systems
almost preclude us from drawing general conclusions about
the benefits of MPAs and the best processes to achieve their
goals. Secondly, even though fairly substantiated rules of thumb
can be adopted when designing MPA networks, differences

between local systems inevitably prompt the need for local
baseline reference points and ecological indices. Thirdly, another
common shortfall in the Azores is the limited reference to social
sciences in MPA establishment. Lastly, there has been a prior
absence of interdisciplinary research. The combination of these
four factors results in the need to undertake interdisciplinary
research that is locally driven and specifically oriented toward
improving the performance of the Azorean MPA Network.

On the positive side, the last 25 years have seen much research
progress that can directly or indirectly aid in designing and fine-
tuning the AzoreanMPAnetwork. In the absence of specific long-
term MPA monitoring programs, several independent fisheries
research programs run by the University of the Azores have
managed to collect important baseline data. Arguably, these
have so far focused on coastal and seamount fish communities,
which sustain local fisheries, and on a few protected species
(e.g., seabirds) and VMEs (e.g., hydrothermal vents), lacking a
full ecosystem assessment. Still, they should be able to provide
the critical backbone to which effects of current and future
protection can be compared. More recently, relevant research has
been conducted on the identification of essential habitats and
habitat use patterns (Menezes et al., 2006; Morato et al., 2008b;
Amorim et al., 2009), predictive habitat modeling (Schmiing
et al., 2013), connectivity and spill-over potential (Afonso et al.,
2009a,b; Fontes et al., 2009), and trophic chain functioning
(Morato et al., 2009; Martins et al., 2011; Colaço et al., 2013).
In addition, considerable technological advances and synergies
between academia and the technological sector have put the
region at the forefront of some research areas, including animal
tracking technologies (Olsen et al., 2009; Afonso et al., 2012),
underwater robots, the maintenance of deep-water organisms
under laboratory conditions and the application of Vessel
Monitoring Systems to ecosystems research and management.
The latter also constitutes an opportunity to greatly enhance
enforcement, especially in the Azorean offshoreMPAs. These and
other areas of research should benefit from the solid and effective
establishment of MPAs in the region, especially with regards to
the ability to observe and study communities and systems in
relatively undisturbed conditions (Morato et al., 2010).

FUTURE PROSPECTS

Marine conservation in the Azores has reached a critical point.
The environmental sector is now well established in the regional
administrative structure, and its political weight is expected to
further increase with recent policies and agreements that push
toward higher protection and ecosystem-based management.
The region is equipped with a legal framework that establishes
a comprehensive network of MPAs. This network is already
bringing benefits to the region, such as added value to nature
tourism products, application of the precautionary principle to
certain VMEs and restrictions on harmful activities, in spite
of still being at an implementation phase. It follows that it is
essential to ensure an appropriate implementation of Azorean
MPAs, overcoming the political, financial and administrative
constraints previously described.
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Given the history of unregulated Azorean MPAs, the
development and implementation of management plans should
become a priority for MPA implementation. To ensure that
MPAs achieve both ecological and socio-economic objectives,
MPA managers should develop these plans in partnership
with scientific researchers, local stakeholders and communities,
which in the Azores are known to have different views and
expectations of MPAs as conservation and management tools
(Ressurreição et al., 2012b; Abecasis et al., 2013a,b). This may
promote the wider understanding and acceptance of MPA
goals, outputs and shared responsibilities, reduce conflicts
between users, and lead to higher levels of compliance with
MPA regulations (Reed, 2008). MPA success has often been
associated with co-management practices (Smith, 2012). In the
Azores, this will largely depend on the Island Natural Parks
Consulting Councils, which could become effective tools for
stakeholder participation, thus increasing both accountability
and compliance to regulations by assuring that MPA governance
is based on shared visions and goals of what MPAs are for.
Because these practices imply working with stakeholders and
communities, it is important to convey simplified information
about the MPA process and how to participate.

Effective MPA implementation will require funding so that
sufficient resources are allocated for enforcement and long-
term monitoring. Enforcement is essential to ensure that
regulations are complied with and perceived as playing a role.
Without it, a culture of disregard for the rules can become
established and undermine future efforts if resource users
become accustomed to breaking rules. This is of particular
concern as local stakeholders in the Azorean island of Corvo
already perceive MPAs as “paper parks” (Abecasis et al., 2013a).
Promoting inter-agency cooperation may reduce enforcement
costs and overcome legal and administrative constraints. In
addition, stakeholder participation and co-management practices
may increase compliance and further reduce enforcement costs,
especially for coastal MPAs. For offshore MPAs, given the extent
of the areas, the distance to the islands and the presence of a
higher number of stakeholders, including foreign fleets, the use of
remote sensing technologies such as Vessel Monitoring Systems
is likely to increase enforcement capacity.

Another key factor for MPA success is long-term monitoring,
which improves MPA science and feeds back into the
performance of MPAs. Monitoring is especially important
because it allows managers to follow an adaptive management
approach based on sound science, whereby the design, goals,
measures and methods might change over time as new
information is obtained and new challenges develop, in
contrast to a one-off attempt to set MPA design and
management (Ban et al., 2012). Azorean MPAs would benefit
from adaptive management to improve the network design by
integrating more technical knowledge. Directions for future
MPA monitoring in the Azores could include continuing
partnerships with regional research institutes, which have
proved to be instrumental in the past, assuring funding for
research directed at overcoming previously identified knowledge
gaps and citizen science programs to involve the community
and other stakeholders potentially increasing their buy-in of

MPA management. In particular, it should include specific
research on:

• The performance of the MPA network as a fisheries
management tool, including models that predict benefits such
as spill-over and larval export;

• Maximizing the extent of protection provided to migratory
species, seabirds and VMEs—e.g., by applying knowledge
of aggregation sites, migratory bottlenecks and essential
habitat—while articulating MPAs with other management
and conservation measures—e.g., fisheries regulations,
international agreements and species-specific management
plans;

• Identification of key areas for marine conservation that might
become no-take areas;

• Socio-economic aspects ofMPAs, such as understanding social
impacts, changes in the social context, the environmental
management process and institutional design principles;

• Mechanisms for engaging communities and stakeholders in
marine conservation.

In order to reach the 10% conservation target (CBD, 2010),
MPA coverage within the Azorean EEZ should be increased,
provided that new designated areas contemplate socio-economic
dimensions and aim at achieving a network effect by following
ecological criteria such as ecologically and biologically significant
areas, representativity, connectivity, replicated ecological features
and adequate and viable sites (CBD, 2008). However, emphasis
should be put into achieving effective implementation of the
current MPA network. Otherwise, designating more MPAs will
only be ameans to achieve the region’s international conservation
commitments on paper. Moreover, while MPAs are an important
tool for Azorean marine conservation, they are not the solution
for all problems. Instead, they should be integrated into a regional
marine management strategy, which in turn should present
sustainability goals and follow an ecosystem-based approach.

THE AZORES AS A MODEL OF MARINE
CONSERVATION FOR ISLAND STATES
AND REGIONS

Despite the need to progress in terms of effective management
and governance and upgrading into a coherent network of MPAs,
the Azores did in fact pioneer the implementation of a set
of marine conservation instruments that may be a particular
inspiration to other remote islands states or regions. Silva and
Pinho (2007) identified a large number of island states/regions
with high or medium seamount densities where seamount
fisheries are occurring. The understanding that seamount fishing
resources are particularly vulnerable and that industrial fishing
may exert irrecoverable impacts on those ecosystems (Morato
et al., 2006) has led the Azores to influence a non-trawling
policy implemented by the EU, to establish several seamount
MPAs within its EEZ and to promote the establishment of high-
seas MPAs protecting large seamount areas under international
agreements.
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Some islands states or regions also harbor sought-after
massive polymetallic sulfides and cobalt crusts which could be
exploited by future mineral extraction. The pioneering actions
taken by the Azores to protect hydrothermal vents in deep-
waters, potentially rich in these noble minerals, in a time of
increasing interest in deep-sea mining, has resulted in the
establishment of several untouchable sites. While we recognize
that the Azores, as part of the EU, is bound by important
governance and policy instruments, the fact is that some EU
directives were applied to deep-water and offshore in the Azores
before they were applied elsewhere in Europe. For example,
seamounts were first protected under the Habitats Directive in
the Azores (namely D. João de Castro, Formigas and Dollabarat).
Also, in anticipation of the Natura 2000 revision to include
habitats beyond 200m deep, in 2005 the Azorean government
proposed the inclusion of the deep-sea hydrothermal vents Lucky
Strike and Menez Gwen in this network (Probert et al., 2007).
The background instruments and initiatives implemented in the
Azores may be of particular inspiration for recent efforts of
implementation of a regulatory framework for deep-sea minerals
exploration and exploitation in oceanic island states and regions
across the oceans that are facing interest on their deep-sea
resources (SCP, 2012).

LESSONS LEARNED

The review and analysis presented in this study show that the
Azorean case represents a true and valuable contribution to the
global conservation policy arena and, more specifically, to the
governance, research and societal processes involved in marine
spatial management. Indeed, the region arguably offers one of
the oldest experiences of the MPA “modern era” in the world,
having started in the 1980’s when few countries were actively
engaged in marine spatial management for conservation. The
value of the Azores as a case study is even more important if
we consider the specific case of small island states, which face
specific challenges and have an umbilical dependence on marine
resources (Teelucksingh et al., 2013).

The importance of adequate financing across the MPA
process is one lesson from the Azores. General political
support and engagement of the scientific community have been
a characteristic of the Azorean case study across its three
decades, ultimately enabling the region to engage in the MPA
experience. Yet, the intensity of phases requiring more actions
in the field, whether scientific (characterization, monitoring),
management (planning, implementation) or outreach (public
and stakeholder engagement), seem to have fallen short of
matching that same commitment. Underfunding is the main
cause of a gap that ultimately explains most of the weaknesses
identified. Of particular concern is the dependence of longer
actions (e.g., monitoring, implementation), typically at the 5-
year or even decadal scale, on external funding sources (e.g.,
EU research projects and infrastructural measures) that are
not coincidental with such a time frame. Most island cases
will face similar challenges, as many represent small island
developing states or smaller, underfunded states within the
sovereignty of larger countries. A longer term commitment

to adequate budgetary resources and the identification of
appropriate funding mechanisms, including governmental and
stakeholder contributions, are key in achieving a long term,
sustainable process concomitant to the adaptable management
perspective.

Another aspect of wide significance is the emerging risk that
without enforcement, particularly from the outset, a culture
of disregard for the rules can become established and then
be difficult to reverse. This behavior undermines not only the
objectives of the MPAs per se, but also the shared responsibility
for any successful spatial management involving a variety of
interests and stakeholders. Therefore, it is essential that MPAs
are enforced as early after their development as possible to
avoid adversarial scenarios. This need has been recognized and
pointed out as a major concern by all stakeholders, in the Azores
(Abecasis et al., 2013a) as well as other places studied (e.g.,
Österblom and Sumaila, 2011; Perez De Oliveira, 2013).

From the point of view of the MPA network definition,
achieving representativeness is a major challenge in highly
fragmented and diverse systems typified by islands states. In the
Azores, reaching such a goal has arguably been the hardest caveat
within a system that encompasses nine inhabited islands, a variety
of habitats from coastal reefs to deep-water hydrothermal vents
to dynamic multispecies pelagic hotspots, and different fisheries
coexisting with other extractive and non-extractive activities.
Yet, reaching current level of legal representativeness has been
a very long process requiring multiple steps, sometimes even
undoing what had been done (e.g., legislative actions). The
adoption of a long term, transversal sectorial plan may allow
these shortcomings to be avoided.

While the case of Azorean MPAs presents the characteristic
marine conservation challenges of remote island regions, some
of the lessons it provides can be loosely applied to marine
conservation at large or even to the spatial management processes
of terrestrial species and habitats in island settings. Common
conservation challenges worldwide include developing a shared
vision amongst multiple stakeholders and community groups,
sourcing sufficient funding for conservation initiatives, ensuring
adequate enforcement and achieving representativeness. It is
therefore essential to learn from past experiences such as the
Azorean case when dealing with conservation issues elsewhere.

ACKNOWLEDGMENTS

This work is part of the research project “2020: toward
ecosystem-based management of the Azores marine
resources, biodiversity and habitats M2.1.2/I/026/2011.”
FCT/MCTES provided individual funding support to RA
(SFRH/BD/46621/2008), AC was supported by Program
Investigador FCT (IF/00029/2014/CP1230/CT0002) from
FCT and PA (Ciência 2007 and 2008). IMAR-DOP/UAz
is Research and Development unit no. 531 and LARSyS-
Associated Laboratory no. 9 funded by the Portuguese
Foundation for Science and Technology (FCT) through
FCT—Pest/OE/EEI/LA0009/2011–2014 (COMPETE, QERN,
and OE) and by the Azores Fund Science and Technology
(FRTC) Pro-Convergencia and RAA.

Frontiers in Marine Science | www.frontiersin.org 13 December 2015 | Volume 2 | Article 104

http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive


Abecasis et al. Marine Conservation in the Azores

REFERENCES

Abecasis, R. C., Longnecker, N., Schmidt, L., and Clifton, J. (2013a). Marine
conservation in remote small island settings: factors influencing marine
protected area establishment in the Azores. Mar. Policy 40, 1–9. doi:
10.1016/j.marpol.2012.12.032

Abecasis, R. C., Schmidt, L., Longnecker, N., and Clifton, J. (2013b). Implications
of community and stakeholder perceptions of the marine environment and its
conservation for MPA management in a small Azorean island. Ocean Coast.

Manag. 84, 208–219. doi: 10.1016/j.ocecoaman.2013.08.009
Afonso, P., Fontes, J., Guedes, R., Tempera, F., Holland, K. N., and Santos, R. S.

(2009a). “A multi-scale study of red porgy movements and habitat use, and its
application to the design of marine reserve networks,” in Tagging and Tracking

of Marine Animals with Electronic Devices, eds J. L. Nielsen, H. Arrizabalaga,
N. Fragoso, A. Hobday, M. Lutcavage, and J. Sibert (Dordrecht: Springer),
423–443.

Afonso, P., Fontes, J., Holland, K. N., and Santos, R. S. (2009b).Multi-scale patterns
of habitat use in a highly mobile reef fish, the white trevally Pseudocaranx

dentex, and their implications for marine reserve design. Mar. Ecol. Prog. Ser.

381, 273–286. doi: 10.3354/meps07946
Afonso, P., Graça, G., Berke, G., and Fontes, J. (2012). First observations

on seamount habitat use of blackspot seabream (Pagellus bogaraveo)
using acoustic telemetry. J. Exp. Mar. Biol. Ecol. 436–437, 1–10. doi:
10.1016/j.jembe.2012.08.003

Agardy, T., Di Sciara, G. N., and Christie, P. (2011). Mind the gap: addressing
the shortcomings of marine protected areas through large scale marine spatial
planning.Mar. Policy 35, 226–232. doi: 10.1016/j.marpol.2010.10.006

Amat, J. N., Cardigos, F., and Santos, R. S. (2008). The recent northern
introduction of the seaweed Caulerpa webbiana (Caulerpales, Chlorophyta) in
Faial, Azores Islands (North-Eastern Atlantic). Aquat. Invasions 3, 417–422.
doi: 10.3391/ai.2008.3.4.7

Amorim, P., Figueiredo, M., Machete, M., Morato, T., Martins, A., and Santos, R. S.
(2009). Spatial variability of seabird distribution associated with environmental
factors: a case study of marine Important Bird Areas in the Azores. ICES J. Mar.

Sci. 66, 29–40. doi: 10.1093/icesjms/fsn175
Anonymous (2006). Examining the Role of MPAs in Ecosystem-BasedManagement,

and Vice Versa: Five Examples. MPA News. Available Online at: http://depts.
washington.edu/mpanews/MPA79.pdf

Ballantine, W. J. (1991). Marine reserves—the need for networks. N.Z. J. Mar.

Freshwater Res. 25, 115–116. doi: 10.1080/00288330.1991.9516460
Ban, N. C., Cinner, J. E., Adams, V. M., Mills, M., Almany, G. R., Ban, S. S., et al.

(2012). Recasting shortfalls of marine protected areas as opportunities through
adaptive management. Aquat. Conserv. 22, 262–271. doi: 10.1002/aqc.2224

Calado, H., Lopes, C., Porteiro, J., Paramio, L., and Monteiro, P. (2009). Legal and
technical framework of Azorean protected areas. J. Coast. Res. 56, 1179–1183.

Calado, H., Ng, K., Lopes, C., and Paramio, L. (2011). Introducing a
legal management instrument for offshore marine protected areas in the
Azores-The Azores Marine Park. Environ. Sci. Policy 14, 1175–1187. doi:
10.1016/j.envsci.2011.09.001

Cardigos, F., Tempera, F., Ávila, S., Gonçalves, J., Colaço, A., and Santos, R. S.
(2006). Non-indigenous marine species of the Azores. Helgol. Mar. Res. 60,
160–169. doi: 10.1007/s10152-006-0034-7

Carvalho, N., Edwards-Jones, G., and Isidro, E. (2011). Defining scale in fisheries:
small versus large-scale fishing operations in the Azores. Fish. Res. 109,
360–369. doi: 10.1016/j.fishres.2011.03.006

CBD (2006). Summary Report of the Current Status of the Global Marine

Protected Area Network, and of Progress Monitoring Capabilities.

UNEP/CBD/COP8/INF/4.Montreal, QC: Convention on Biological Diversity.
CBD (2008). “Decision IX/20 - Annex 2,” in Ninth Meeting of the Conference of the

Parties to the Convention on Biological Diversity (Montreal, QC).
CBD (2010). Convention on Biological Diversity 2010: Strategic Plan for Biodiversity

2011-2020.Montreal, QC: Convention on Biological Diversity.
Colaço, A., Giacomello, E., Porteiro, F., and Menezes, G. M. (2013).

Trophodynamic studies on the Condor seamount (Azores, Portugal, North
Atlantic). Deep Sea Res. Part II Top. Stud. Oceanogr. 98(Pt A), 178–189. doi:
10.1016/j.dsr2.2013.01.010

Collins, P. C., Croot, P., Carlsson, J., Colaço, A., Grehan, A., Hyeong, K.,
et al. (2013). A primer for the Environmental Impact Assessment of

mining at seafloor massive sulfide deposits. Mar. Policy 42, 198–209. doi:
10.1016/j.marpol.2013.01.020

Costa, M. J., and Gonçalves, E. J. (2010). “A ciência do mar,” in Políticas Públicas

do Mar, eds N. V. Matias, V. Soromenho-Marques, J. Falcato, and A. G. Leitão
(Lisboa: Esfera do Caos), 297.

Davies, A. J., Roberts, J. M., and Hall-Spencer, J. (2007). Preserving deep-sea
natural heritage: emerging issues in offshore conservation and management.
Biol. Conserv. 138, 299–312. doi: 10.1016/j.biocon.2007.05.011

De Menezes, A. G., Moniz, A., and Vieira, J. C. (2008). The determinants of
length of stay of tourists in the Azores. Tourism Econ. 14, 205–222. doi:
10.5367/000000008783554866

Diogo, H., and Pereira, J. G. (2013a). Recreational boat fishing pressure on
fish communities of the shelf and shelf break of faial and pico Islands
(Azores Archipelago): implications for coastal resource management.
Acta Ichthyologica Piscatoria 43, 267–276. doi: 10.3750/AIP2013.
43.4.02

Diogo, H. M. C., and Pereira, J. G. (2013b). Impact evaluation of spear fishing on
fish communities in an urban area of São Miguel Island (Azores Archipelago).
Fish. Manag. Ecol. 20, 473–483. doi: 10.1111/fme.12036

Edgar, G. J. (2011). Does the global network of marine protected areas provide an
adequate safety net for marine biodiversity? Aquat. Conserv. 21, 313–316. doi:
10.1002/aqc.1187

Fanning, L., Mahon, R., and McConney, P. (2009). Focusing on living marine
resource governance: the Caribbean Large Marine Ecosystem and Adjacent
Areas Project. Coast. Manage. 37, 219–234. doi: 10.1080/089207509028
51203

Fenberg, P. B., Caselle, J. E., Claudet, J., Clemence, M., Gaines, S. D.,
Antonio García-Charton, J., et al. (2012). The science of European marine
reserves: status, efficacy, and future needs. Mar. Policy 36, 1012–1021. doi:
10.1016/j.marpol.2012.02.021

Fontaine, R., Gimenez, O., and Bried, J. (2011). The impact of introduced
predators, light-induced mortality of fledglings and poaching on the dynamics
of the Cory’s shearwater (Calonectris diomedea) population from the
Azores, northeastern subtropical Atlantic. Biol. Conserv. 144, 1998–2011. doi:
10.1016/j.biocon.2011.04.022

Fontes, J., Caselle, J. E., Sheehy, M. S., Santos, R. S., and Warner, R. R. (2009).
Natal signatures of juvenile Coris julis in the Azores: investigating connectivity
scenarios in an oceanic archipelago. Mar. Ecol. Prog. Ser. 387, 51–59. doi:
10.3354/meps08116

Gerhardinger, L. C., Godoy, E. A. S., Jones, P. J. S., Sales, G., and Ferreira, B. P.
(2011). Marine protected dramas: the flaws of the Brazilian national system of
marine protected areas. Environ. Manage. 47, 630–643. doi: 10.1007/s00267-
010-9554-7

Glowka, L. (2003). Putting marine scientific research on a sustainable footing
at hydrothermal vents. Mar. Policy 27, 303–312. doi: 10.1016/S0308-
597X(03)00042-3

Gordon, J. D. M., Bergstad, O. A., Figueiredo, I., and Menezes, G. (2003). Deep-
water fisheries of the Northeast Atlantic: I. description and current trends.
J. Northwest Atl. Fish. Sci. 31, 137–150.

Grecian, W. J., Inger, R., Attrill, M. J., Bearhop, S., Godley, B. J., Witt,
M. J., et al. (2010). Potential impacts of wave-powered marine renewable
energy installations on marine birds. Ibis 152, 683–697. doi: 10.1111/j.1474-
919X.2010.01048.x

Guenette, S., Lauck, T., and Clark, C. (1998). Marine reserves: from
Beverton and Holt to the present. Rev. Fish Biol. Fish. 8, 251–272. doi:
10.1023/A:1008859130275

Hall, C.M. (2001). Trends in ocean and coastal tourism: the end of the last frontier?
Ocean Coast. Manag. 44, 601–618. doi: 10.1016/S0964-5691(01)00071-0

Halpern, B. S., and Warner, R. R. (2003). Review paper. matching marine
reserve design to reserve objectives. Proc. Biol. Sci. 270, 1871–1878. doi:
10.1098/rspb.2003.2405

Henry, A. (2008). Understanding Strategic Management. New York, NY: Oxford
University Press Inc.

IUCN (2003). Recommendations: Vth IUCNWorld Parks Congress. Durban: IUCN,
Gland, Switzerland.

Jones, P. J. S. (2001). Marine protected area strategies: issues, divergences
and the search for middle ground. Rev. Fish Biol. Fish. 11, 197–216. doi:
10.1023/A:1020327007975

Frontiers in Marine Science | www.frontiersin.org 14 December 2015 | Volume 2 | Article 104

http://depts.washington.edu/mpanews/MPA79.pdf
http://depts.washington.edu/mpanews/MPA79.pdf
http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive


Abecasis et al. Marine Conservation in the Azores

Kenchington, R. A., and Agardy, M. T. (1990). Achieving marine conservation
through biosphere reserve planning and management. Environ. Conserv. 17,
39–44. doi: 10.1017/S0376892900017276

Laffoley, D. (ed.). (2008). Towards Networks of Marine Protected Areas. The
MPA Plan of Action for IUCN’s World Commission on Protected Areas. Gland:
International Union for the Conservation of Nature.

Lubchenco, J., Palumbi, S. R., Gaines, S. D., and Andelman, S. (2003). Plugging
a hole in the ocean: the emerging science of marine reserves. Ecol. Appl. 13,
S3–S7. doi: 10.1890/1051-0761(2003)013[0003:PAHITO]2.0.CO;2

Marinesque, S., Kaplan, D. M., and Rodwell, L. D. (2012). Global implementation
of marine protected areas: is the developing world being left behind? Mar.

Policy 36, 727–737. doi: 10.1016/j.marpol.2011.10.010
Markus, T., Schlacke, S., and Maier, N. (2011). Legal implementation of integrated

ocean policies: the EU’s marine strategy framework directive. Int. J. Mar. Coast.

Law 26, 59–90. doi: 10.1163/157180811X541404
Martins, G. M., Jenkins, S. R., Hawkins, S. J., Neto, A. I., Medeiros, A. R.,

and Thompson, R. C. (2011). Illegal harvesting affects the success of fishing
closure areas. J. Mar. Biol. Assoc. U.K. 91, 929–937. doi: 10.1017/S00253154100
01189

Martins, J., and Santos, R. S. (1988). “Breves considerações sobre a implementação
de reservas marinhas nos açores,” in 1as Jornadas Atlânticas de Protecção

do Meio Ambiente, eds E. Dias, J. P. Carretas, and P. Cordeiro (Angra do
Heroísmo: Secretaria Regional do Turismo e Ambiente).

McPhee, D. P., Leadbitter, D., and Skilleter, G. A. (2002). Swallowing the bait: is
recreational fishing in Australia ecologically sustainable? Pac. Conserv. Biol. 8,
40–51. doi: 10.1071/PC020040

Menezes, G., Sigler, M. F., Silva, H. M., and Pinho, M. R. (2006). Structure
and zonation of demersal fish assemblages off the Azores Archipelago (mid-
Atlantic).Mar. Ecol. Prog. Ser. 324, 241–260. doi: 10.3354/meps324241

Mora, C., and Sale, P. F. (2011). Ongoing global biodiversity loss and the need
to move beyond protected areas: a review of the technical and practical
shortcomings of protected areas on land and sea. Mar. Ecol. Prog. Ser. 434,
251–266. doi: 10.3354/meps09214

Morato, T., Bulman, C., and Pitcher, T. J. (2009). Modelled effects of primary and
secondary production enhancement by seamounts on local fish stocks.Deep Sea
Res. Part II Top. Stud. Oceanogr. 56, 2713–2719. doi: 10.1016/j.dsr2.2008.12.029

Morato, T., Cheung, W. W. L., and Pitcher, T. J. (2006). Vulnerability of seamount
fish to fishing: fuzzy analysis of life-history attributes. J. Fish Biol. 68, 209–221.
doi: 10.1111/j.0022-1112.2006.00894.x

Morato, T., Machete, M., Kitchingman, A., Tempera, F., Lai, S., Menezes, G., et al.
(2008a). Abundance and distribution of seamounts in the Azores. Mar. Ecol.

Prog. Ser. 357, 17–21. doi: 10.3354/meps07268
Morato, T., Pitcher, T. J., Clark, M. R., Menezes, G., Tempera, F., Porteiro, F.,

et al. (2010). Can we protect seamounts for research? A call for conservation.
Oceanography 23, 190–199. doi: 10.5670/oceanog.2010.71

Morato, T., Varkey, D. A., Damaso, C., Machete, M., Santos, M., Prieto, R., et al.
(2008b). Evidence of a seamount effect on aggregating visitors.Mar. Ecol. Prog.

Ser. 357, 23–32. doi: 10.3354/meps07269
Niesten, E., Gjertsen, H., and Fong, S. F. (2012). Incentives for marine

conservation: options for small island developing states. Environ. Dev. Econ.
18, 440–458. doi: 10.1017/S1355770X12000484

O’Leary, B. C., Brown, R. L., Johnson, D. E., Von Nordheim, H., Ardron, J.,
Packeiser, T., et al. (2012). The first network of marine protected areas (MPAs)
in the high seas: the process, the challenges and where next. Mar. Policy 36,
598–605. doi: 10.1016/j.marpol.2011.11.003

Olsen, E., Budgell, W. P., Head, E., Kleivane, L., Nøttestad, L., Prieto, R.,
et al. (2009). First satellite-tracked long-distance movement of a sei whale
(Balaenoptera borealis) in the North Atlantic. Aquat. Mamm. 35, 313–318. doi:
10.1578/AM.35.3.2009.313

Osmond, M., Airame, S., Caldwell, M., and Day, J. (2010). Lessons
for marine conservation planning: a comparison of three marine
protected area planning processes. Ocean Coast. Manag. 53, 41–51. doi:
10.1016/j.ocecoaman.2010.01.002

OSPAR (2010). Bergen Statement - Ministerial Meeting of the OSPAR Commission,

Bergen: 23–24 September 2010. Bergen: OSPAR.
Österblom, H., and Sumaila, R. U. (2011). Toothfish crises, actor diversity and the

emergence of compliance mechanisms in the Southern Ocean. Glob. Environ.
Change. 21, 972–982. doi: 10.1016/j.gloenvcha.2011.04.013

Perez De Oliveira, L. (2013). Fishers as advocates of marine protected areas:
a case study from Galicia (NW Spain). Mar. Policy 41, 95–102. doi:
10.1016/j.marpol.2012.12.024

Peterson, A. M., and Stead, S. M. (2011). Rule breaking and livelihood
options in marine protected areas. Environ. Conserv. 38, 342–352. doi:
10.1017/S0376892911000178

Pham, C. K., Canha, A., Diogo, H., Pereira, J. G., Prieto, R., and Morato, T. (2013).
Total marine fisheries catch for the Azores (1950-2010). ICES J. Mar. Sci. 70,
564–577. doi: 10.1093/icesjms/fst024

Pollnac, R. B., Crawford, B. R., and Gorospe, M. L. G. (2001). Discovering factors
that influence the success of community-based marine protected areas in the
Visayas, Philippines. Ocean Coast. Manag. 44, 683–710. doi: 10.1016/S0964-
5691(01)00075-8

Probert, P. K., Christiansen, S., Gjerde, K. M., Gubbay, S., and Santos, R. S. (2007).
“Management and conservation of seamounts (Chapter 20),” in Seamounts:

Ecology, Fisheries and Conservation, eds T. J. Pitcher, T. Morato, P. J. B. Hart,
M. R. Clark, N. Haggan, and R. S. Santos (Oxford, UK: Blackwell Publishing),
442–475.

Read, P., and Fernandes, T. (2003). Management of environmental impacts of
marine aquaculture in Europe. Aquaculture 226, 139–163. doi: 10.1016/S0044-
8486(03)00474-5

Reed, M. S. (2008). Stakeholder participation for environmental
management: a literature review. Biol. Conserv. 141, 2417–2431. doi:
10.1016/j.biocon.2008.07.014

Ressurreição, A., and Giacomello, E. (2013). Quantifying the direct use value
of Condor seamount. Deep Sea Res. Part II Top. Stud. Oceanogr. 98(Pt A),
209–217. doi: 10.1016/j.dsr2.2013.08.005

Ressurreição, A., Gibbons, J., Dentinho, T. P., Kaiser, M., Santos, R. S., and
Edwards-Jones, G. (2011). Economic valuation of species loss in the open sea.
Ecol. Econ. 70, 729–739. doi: 10.1016/j.ecolecon.2010.11.009

Ressurreição, A., Gibbons, J., Kaiser, M., Dentinho, T. P., Zarzycki, T., Bentley, C.,
et al. (2012a). Different cultures, different values: the role of cultural variation
in public’s WTP for marine species conservation. Biol. Conserv. 145, 148–159.
doi: 10.1016/j.biocon.2011.10.026

Ressurreição, A., Simas, A., Santos, R. S., and Porteiro, F. (2012b).
Resident and expert opinions on marine related issues: implications
for the ecosystem approach. Ocean Coast. Manag. 69, 243–254. doi:
10.1016/j.ocecoaman.2012.09.002

Ressurreição, A., Zarzycki, T., Kaiser, M., Edwards-Jones, G., Ponce Dentinho, T.,
Santos, R. S., et al. (2012c). Towards an ecosystem approach for understanding
public values concerning marine biodiversity loss. Mar. Ecol. Prog. Ser. 467,
15–28. doi: 10.3354/meps09967

Ribeiro, M. C. (2010). The ‘rainbow’: the first national marine protected area
proposed under the high seas. Int. J. Mar. Coast. Law 25, 183–207. doi:
10.1163/157180910X12665776638669

Ribeiro, M. C., and Santos, R. S. (2010). Ecossistemas de profundidade, AMPs
oceânicas, plataforma continental além das 200mn e pioneirismo português.
Revista Centro Estudos Direito Ordenamento Urbanismo Ambiente 25(Ano
XIII), 117–129.

Roberts, C. M., and Polunin, N. V. C. (1993). Marine reserves: simple solutions to
managing complex fisheries? Ambio 22, 363–368.

Rodríguez-Martínez, R. E. (2008). Community involvement in marine protected
areas: the case of Puerto Morelos reef, México. J. Environ. Manage. 88,
1151–1160. doi: 10.1016/j.jenvman.2007.06.008

Saldanha, L. (1988). “A protecção e a conservação do meio marinho nos Açores
e na madeira,” in 1as Jornadas Atlânticas de Protecção do Meio Ambiente

- Açores, Madeira, Canárias e Cabo Verde, eds E. Dias, J. P. Carretas,
and P. Cordeiro (Angra do Heroísmo: Secretaria Regional do Turismo e
Ambiente).

Sale, P. F., Cowen, R. K., Danilowicz, B. S., Jones, G. P., Kritzer, J. P.,
Lindeman, K. C., et al. (2005). Critical science gaps impede use of no-
take fishery reserves. Trends Ecol. Evol. 20, 74–80. doi: 10.1016/j.tree.
2004.11.007

Santos, R. S. (1999). “Retrospectiva da presença do D.O.P. na Semana das Pescas,”
in Relatório da 16a Semana das Pescas (Horta: SRAPA - DRP), 237–242.

Santos, R. S., Delgado, R., and Ferraz, R. (2010). “Background document for
Azorean limpet patella aspera,” in OSPAR Comission - Biodiversity Series

(London).

Frontiers in Marine Science | www.frontiersin.org 15 December 2015 | Volume 2 | Article 104

http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive


Abecasis et al. Marine Conservation in the Azores

Santos, R. S., Gonçalves, J., and Isidro, E. (1995a). Marine research: the role of the
department of oceanography and fisheries of the university of the azores. High.
Educ. Policy 8, 25–28. doi: 10.1057/hep.1995.22

Santos, R. S., Hawkins, S., Monteiro, L. R., Alves, M., and Isidro, E. J. (1995b).
Marine research, resources and conservation in the Azores. Aquat. Conserv. 5,
311–354. doi: 10.1002/aqc.3270050406

Santos, R. S., Martins, H. R., and Hawkings, S. J. (1990). “Relatório de estudos
sobre o estado das populacões de lapas do Arquipelago dos Açores e da ilha da
Madeira,” in Relatório da X Semana das Pescas dos Açores (Horta: Universidade
dos Açores).

Santos, R. S., Morato, T., and Barriga, F. J. A. S. (2012). “Increasing pressure
at the bottom of the ocean [Chapter 5],” in Natural Resources, Sustainability

and Humanity: A Comprehensive View, eds A. Mendonça, A. Cunha, and R.
Chakrabarti (Dordrecht: Springer), 69–81.

Schmiing, M., Afonso, P., and Santos, R. S. (2014). “Coastal marine protected
areas in the Azores: opportunities, benefits and limitations,” in The Sea of

the Azores: Scientific Forum for Decision Support II, eds G. Carreira, F.
Cardigos, and F. M. Porteiro (Horta: Arquipelago Life and Marine Sciences),
121–142.

Schmiing, M., Afonso, P., Tempera, F., and Santos, R. S. (2013). Predictive habitat
modelling of reef fishes with contrasting trophic ecologies.Mar. Ecol. Prog. Ser.

474, 201–216. doi: 10.3354/meps10099
SCP (2012). Pacific-ACP States Regional Legislative and Regulatory Framework For

Deep Sea Minerals Exploration and Exploitation. Prepared under the SPC-EU

EDF10 Deep Sea Minerals Project. Brussels.
Silva, H. M., and Pinho, M. R. (2007). “Small-scale fishing on seamounts,” in

Seamounts: Ecology, Fisheries and Conservation, eds T. Pitcher, T. Morato, P.
J. B. Hart, C. Clark, N. Haggan, and R. S. Santos (Oxford, UK: Blackwell
Publishing), 527.

Smith, S. L. (2012). Toward inclusive co-management: factors
influencing stakeholder participation. Coast. Manag. 40, 327–337. doi:
10.1080/08920753.2012.677642

Soukiazis, E., and Proença, S. (2008). Tourism as an alternative source of regional
growth in Portugal: a panel data analysis at NUTS II and III levels. Port. Econ.
J. 7, 43–61. doi: 10.1007/s10258-007-0022-0

Teelucksingh, S., Nunes, P. A. L. D., and Perrings, C. (2013). Biodiversity-
based development in Small Island Developing States. Environ. Dev. Econ. 18,
381–391. doi: 10.1017/S1355770X13000260

Tisdell, C., and Broadus, J. M. (1989). Policy issues related to the establishment
and management of marine reserves. Coast. Manag. 17, 37–53. doi:
10.1080/08920758909362073

UN (2002). Report of the World Summit on Sustainable Development. New York,
NY: United Nations Publication.

Van Dover, C. L. (2011). Mining seafloor massive sulphides and biodiversity: what
is at risk? ICES J. Mar. Sci. 68, 341–348. doi: 10.1093/icesjms/fsq086

Vasconcelos, J. M. C., and Gomes, M. A. (1988). “O projecto BIOTOPOS do
programa CORINE,” in 1as Jornadas Atlânticas de Protecção doMeio Ambiente,
eds E. Dias, J. P. Carretas, and P. Cordeiro (Lisbon: Secretaria Regional do
Turismo e Ambiente).

Weeks, R., Russ, G. R., Alcala, A. C., and White, A. T. (2009). Effectiveness of
marine protected areas in the Philippines for marine biodiversity conservation.
Conserv. Biol. 24, 531–540. doi: 10.1111/j.1523-1739.2009.01340.x

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2015 Abecasis, Afonso, Colaço, Longnecker, Clifton, Schmidt and

Santos. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) or licensor are credited

and that the original publication in this journal is cited, in accordance with accepted

academic practice. No use, distribution or reproduction is permitted which does not

comply with these terms.

Frontiers in Marine Science | www.frontiersin.org 16 December 2015 | Volume 2 | Article 104

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Marine_Science
http://www.frontiersin.org
http://www.frontiersin.org/Marine_Science/archive

	Marine Conservation in the Azores: Evaluating Marine Protected Area Development in a Remote Island Context
	Introduction
	Methods
	Review of Azorean MPA Establishment
	Critical Evaluation of the Current Azorean MPA Network

	Azorean MPAs
	The 1980s – First Azorean MPAs
	The 1990s – EU-Driven Initiatives
	The 2000s – Toward an Integrated Approach to Marine Conservation
	International Conservation Tools
	EU initiatives

	Regional Conservation Tools


	Critical Analysis of Azorean MPAs
	Strengths and Weaknesses
	Opportunities and Threats
	Political and Administrative Factors
	Legal Factors
	Economic Factors
	Social Factors
	Environmental Factors
	Technology and Research


	Future Prospects
	The Azores as a Model of Marine Conservation for Island States and Regions
	Lessons Learned
	Acknowledgments
	References


