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1. Executive Summary 

The areas of the ocean that lie beyond national jurisdiction limits, also called the high seas, are 

vulnerable to human activities and currently underrepresented when compared to terrestrial and 

nearshore! marine environments under protection. Thus, there is a growing movement among the 

conservation community to increase measures, such as marine protected areas, that can ensure 

protection of the largely undiscovered but important biodiversity of the high seas. 

The purpose of this report is threefold: (1) to summarise current efforts aimed at protecting marine 

biodiversity in areas beyond national jurisdiction; (2) identify the knowledge gaps that still exist; and 

(3) initiate a collaborative effort among stakeholders in the ocean community to implement high seas 

marine protected areas (HSMPAs) using globally adopted scientific criteria. The recommendations 

that resulted from this analysis are based on a review of projects, organisations and initiatives 

addressing the high seas as well as an assessment of the current content, scope, and focus of known 

and accessible databases related to high seas biodiversity. From this we determine gaps, outline 

current knowledge, and contribute further insights and approaches relevant for the identification and 

establishment of protected areas beyond national jurisdictions. 

Since the 2002 World Summit on Sustainable Development set the goal for establishing representative 

networks of marine protected areas (MPAs) by 2012, there have been increasing efforts to ensure that 

the last remaining oceanic frontier—the high seas—is included in this protected area network. The 

World Database on Protected Areas describes approximately 4,600 globally recognised MPAs 

covering around 2.2 million square kilometres of the marine environment (WDPA 2008). However, 

these have mainly been implemented in states’ territorial waters; thus, only 0.51% of the area outside 

these waters is actually under legal protection (UNEP-WCMC 2008a). Matters are further 

complicated since, by definition, high seas encompass an area of the open and deep ocean that sits 

beyond the legal jurisdiction of nations. Because this area covers nearly 50% of the earth’s surface 

and accounts for 90% of the planet’s biomass, it should be a priority for marine conservation efforts 

that aim to protect representative areas of the marine environment. 

Protecting large areas of the ocean in such a vast, dynamic and fluid environment comes with 

numerous challenges for science and governance. New issues such as climate change impacts and 

emerging uses (i.e., bioprospecting, ocean fertilization, floating energy facilities) widen the gap in 

existing, dated policies that can significantly delay the creation of MPAs on the high seas. There is 
currently no international governance framework for regulating and coordinating high seas MPAs 
(HSMPAs) despite the scientific duty in the United Nations Law of the Sea Convention (UNCLOS) to 

protect and preserve rare or fragile ecosystems as well as the habitat of depleted, threatened or 
endangered species and other forms of marine life (Hart 2008). In addition, knowledge about the 
biological features of high seas areas, including some habitats and species, is still relatively recent, 
patchy, and often localised especially when compared with scientific understanding of oceanographic 

physical features and nearshore marine environments. Implementing marine protected areas in the 
high seas will require addressing a suite of unprecedented marine management and enforcement 
challenges; thus, a coordinated effort among a number of institutions to find solutions is essential. 

Despite the existing gaps in a high seas governance framework and the lack of geographically 
comprehensive biophysical data, there is increasing agreement among the diverse stakeholders 

engaged with high seas issues that enough collective knowledge exists to proactively begin 
identifying, proposing and developing pilot sites for marine protected areas in locations beyond 
national jurisdiction (Laffoley 2005, SCBD 2008). A set of scientific criteria” for identifying 

Defined in this report as within 12 nautical miles of the low water mark 

Seven scientific criteria exist for identifying ecologically or biologically significant marine areas or sites in need of 

protection in open ocean waters and deep sea habitats: uniqueness or rarity; special importance for life history stages of 
species; importance for threatened, endangered or declining species and/or habitats, vulnerability, fragility, sensitivity or 
slow recovery; biological productivity; biological diversity; and naturalness. Five scientific criteria exist for representative 



ecologically and biologically significant areas and guidelines for developing networks of MPAs was 
adopted by the Convention on Biological Diversity’s Ninth Conference of Parties in May 2008 (CBD 
2008e). These criteria and guidelines include scientific rationale for identifying HSMPAs according to 
ecological and biological significance as well as areas that are representative of biodiversity in the 
marine realm. This development provides a landmark opportunity to begin the process of planning 

and implementing HSMPAs. In addition, ten principles for high seas governance were released at the 
2008 World Conservation Congress, raising consensus on the importance of ecosystem and 
precautionary approaches as well as the need for international cooperation, transparent decision- 
making, and public availability of information. 

Though challenges with managing existing coastal and nearshore MPAs are significant and indeed 

should be addressed, they should not prevent the advancement of protecting high seas biodiversity. In 
addition to advancing ways to identify significant and representative areas, it is important that pilot 
studies or demonstration areas are established in the high seas realm. This is key for two reasons: (1) 
to secure protection for priority high biodiversity areas as an initial contribution to the global marine 

protected areas network and (2) to start learning from practical experience how HSMPAs can be 
managed and compliance secured. At the same time, there exists an urgent need to increase political 
support of high seas protected areas, to continue widespread and coordinated research on the 
biophysical aspects of these important ocean areas, to reduce governance gaps, and to identify a legal 
mechanism supported by sustainable funding sources that will ensure protection will be implemented 
and enforced. This mechanism may be upheld in a number of ways, including strong participation and 
peer agreements by and among flag states, the fishing community, private sector, and international 
bodies that already oversee these processes. 

This report provides a preliminary approach, using current knowledge, for identifying priority areas of 
the high seas that are in need of protection. In the end, moving toward HSMPAs will require a balance 
of two things: (1) increased scientific rigour when proposing and evaluating MPA proposals for the 
high seas and (2) precautionary action regarding human activities on the open ocean where their 
environmental impacts are yet unknown. 

Key findings and recommendations of this report are summarised below. 

Key Recommendations 

Existing data, maps and coverage of 
bioregionalisations, biogeographic features, 
species, habitats, and geopolitical information 
related to high seas biodiversity should be 
consolidated into a centralised knowledge 
management system, building on existing 
agreements and tools such as the high seas 
interactive Map (IMap) (see CBD 2008b). We 

recommend one or more focused workshops for 
the following: (1) to review available high seas 
data (as outlined in Annexes 8 and 9) and agree 

on parameters for consolidation into an 
accessible and interoperable system and (2) to 
identify knowledge gaps and help prioritise 
funding and research direction. 

Key Findings 

Generally, existing knowledge of high seas 
biodiversity is uneven, patchy, and not well 
coordinated or easily accessible. 

networks of marine protected areas that include open ocean waters and deep-sea habitats: ecologically and biologically 
significant areas; representativity; connectivity; replicated ecological features; and adequate and viable sites. 



Main gaps in biodiversity knowledge relate to: 

geographic location; depth and associated 
biodiversity; complete representation; less 

charismatic species such as invertebrates; and 
complex physical and ecological processes. 

Knowledge is also unbalanced at various scales 

and largely dependent on the resolution of 

information available. 

Equally important to the breadth and quality of 
the knowledge that the scientific community 
holds regarding high seas marine biodiversity is 
the ability to compile this information and make 
it accessible to the marine conservation 
community and those who need it for making 

decisions. 

In addition to a number of existing protective 

measures for high seas biodiversity (Table 2), at 

least 12 reports identify 1-41 areas each for 
potential and proposed HSMPAs. Nine 
geographic areas were identified where three or 
more HSMPA proposals have been suggested, a 
finding which can support a preliminary 
prioritisation of high seas protection. Adding 
biodiversity layers as well as reviewing numbers 

of supporting scientists, organisations, and 
political constituents increases the utility of this 

approach. 

Existing reports outlining proposals for HSMPAs 
are somewhat piecemeal with varying 

methodologies and desired outcomes. To increase 
the likelihood of a HSMPA proposal being 
implemented, it should include detailed scientific 
information (based on a consistent set of criteria) 

to support the proposal. 

Detailed management considerations may be 
developed in concert with or following the 
submission of an HSMPA proposal. 
Management implications and political feasibility 
are important future considerations. 

Funding to support large-scale, long-term 

ecosystem based monitoring and targeted 

research efforts should be made available and 

prioritised. 

Efforts to streamline and link existing knowledge 

systems [such as the Census of Marine Life 

(CoML), the Global Biodiversity Information 

Facility (GBIF), and the World Database on 

Protected Areas (WDPA)] and the generation of 
new knowledge should be increasingly supported 

and made interoperable with other relevant 

databases and initiatives where possible. 

Increase capacity for coordination and 
communication between smaller and broad-scale 
projects to ensure that data is standardised and 
more easily accessible to policy makers. In 
addition, provide summaries of technical reports 
in language meaningful to policy makers. 

Build broad political support through the 
development of a coherent and well-coordinated 
high seas campaign and the use of biodiversity 

information. 

Encourage the use of spatial planning tools and 

modelling processes using biodiversity data and 
physical proxies to create maps, such as those on 

pages 15 — 17, which can inform conservation 

decisions based on sound science. 

Information and lessons learned from past 

exercises in planning networks of marine 
protected areas (i.e. Greenpeace 's Roadmap to 
Recovery) should be considered in the process of 
planning HSMPAs. 

Future proposals for pilot HSMPAs should be 
streamlined to correspond to the CBD COP9 
criteria and guidelines, and include adequate 
scientific information to help justify their 
designation. 



Significant gaps exist in the legal and governance 
framework that is needed for the implementation 
of a network of HSMPAs. 

No global instrument currently in place is 
competent to address the threats impacting the 

high seas in a cross-sectoral manner, nor is there 

a governance structure with the capabilities to 
facilitate cooperation and coordination of 

activities on the high seas (IUCN 2008). 

There are a number of management regimes 
involved in high seas conservation, such as the 
Regional Seas Fisheries Organisations; however, 

the biodiversity protection gaps that still exist 

both within and outside these regimes are 
substantial. 

In light of the significant amount of research yet 

to be undertaken on the high seas, there exists a 
significant gap in funding available for high seas 
research and filling the knowledge gaps 

identi key areas for HSMPAs. 

Given the dearth in information available, more 
specific guidance may be needed on the 
application of the precautionary approach in this 
context. 

1.1 Objectives and Methodology 

Encourage international agreements regarding 
the implementation of UNCLOS to protect 

biodiversity on the high seas based on ecosystem- 

based management and the precautionary 
approach. This would provide a mechanism to 

establish a network of MPAs including on the 
High Seas. 

Research programmes should aim to inform the 

implementation of international ag 

Reform and expansion of RFMOs is needed to 

build increased protective measures for high seas 
biodiversity. 

Specific and clear practical guidance is 
recommended so that institutions and 
governments understand the next steps required 

for implementation of HSMPAs, and other 
sectors such as industry can then plan to avoid 
carrying out activities in certain areas. This 

guidance would be developed based on lessons 
learned through the designation of pilot HSMPA 
sites as well as experience gained in managing 
MPAs in remote, offshore areas. 

Identification and application of innovative 
funding mechanisms is needed to support 

implementation of HSMPAs, e.g. endowment 
funds and market-based costs. 

Need to develop guidance on the use of proxies to 
assist with the identification of potential areas of 
ecological and biological significance, and to 
identify areas representative of a particular 
habitat or community type in a specific bioregion, 
in order to support the development of 
representative networks of MPAs. 

This report aims to compile existing and generate further recommendations regarding priority actions 
necessary to identify and establish a representative MPA network on the high seas. Special attention 
is given to the scientific criteria developed through the Convention on Biological Diversity’s expert 

workshop in the Azores in October 2007 and adopted in May 2008 (see footnote, pg 4). 

Key aims of this report are to: 

1. Summarise current efforts focused on protecting high seas habitats and biodiversity 
2. Identify the gaps that still exist in scientific knowledge and management capabilities 
3. Initiate a collaborative effort among stakeholders in the ocean community to implement 

HSMPAs using globally adopted scientific criteria 

A thorough literature review of policy documents, grey literature, and scientific publications related to 
marine biodiversity and protection in the high seas was conducted to understand the range of 
important concepts and debates regarding the establishment of HSMPAs. Existing recommendations 



were gleaned from these sources and informed the content of this document and the generation of 

further recommendations. In addition, conversations with experts and exposure to meeting dialogue 

at the CBD’s 13" Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) 

meeting in Rome, Feb 2008, and the Global Forum on Coasts, Oceans, and Islands in Hanoi, April 

2008, provided additional context and insights net readily available in written format. 

The results from the literature review were compiled into three comprehensive matrixes, which can be 

found in the annex. These include (1) relevant high seas biodiversity databases and information 

sources; (2) various approaches and mechanisms employed to protect and manage the high seas (such 

as conventions, agreements, and codes of conduct); and (3) relevant institutions at work in high seas 

biodiversity conservation and management. Data sources for all maps generated in this report can be 

found in Annexes 1 and 2. 

2. Introduction: Ocean Protection and Marine Protected Areas 

Oceans and seas cover more than two-thirds of the world’s surface. About 64 percent of this marine 

environment is located beyond any national jurisdiction or territorial water, where it lacks rules or 

enforcement to implement integrated conservation efforts (UNEP 2006). This area, called the ‘high 

seas’ or the area beyond national jurisdiction (ABNJ) comprises the water column located beyond 

states’ 200-nautical mile (nm) exclusive economic zone (EEZ). Similarly, the seabed outside the 

200nm EEZ, or the outer edge of the continental margin where this lies beyond 200nin, is considered 

outside of the state’s legal continental shelf and therefore is also beyond national jurisdiction. The 

collective seabed, ocean floor and subsoii that lie beyond the legal continental shelf are known as the 

‘Area’ (see Figure 1). 

om 

Figure 1: Marine zones as defined by the United Nations Convention on the Law of the Sea.” 

Defining the exact boundaries of high seas areas can be complex. For example, the full declaration of 
EEZs is difficult to define in geographies where states are in close coastal proximity, such as the 
Mediterranean Sea. Here, the 12nm territorial sea generally delineates the high seas boundary but 
there are exceptions, i.e. Greece has sovereign rights over only 6nm. Unlike the high seas, which are 
defined by political boundaries, deep-sea areas are physically defined by the depth of the water 
column, typically below 200 meters where light and temperatures are significantly reduced. Deep-sea 
areas are found both within and beyond areas of national jurisdiction and are largely unexplored. 

3 Source: UNEP 2007, based on Gorina-Ysern, 2003 



The 1982 United Nations Convention on the Law of the Sea (UNCLOS) provides the legal framework 
for ocean conservation and management of human activities (Thiel and Koslow 2001) and defines a 

series of rights and duties for ABNJ. High seas rights include the freedom to fish, navigate and to 
conduct scientific research, and duties include the protection of the marine environment, conservation 
of living resources, and cooperation with other parties (UNGA 2005). Unlike the high seas, the 

seabed Area and its non-living resources are designated by UNCLOS as the “common heritage of 
mankind”, meaning they are free from governance claims and subject to a different governance 

regime. The International Seabed Authority (ISA) established under UNCLOS, outlines rules to 

protect the marine environment before any mining can take place. Overall, laws in ABNJ are often 

basic and difficult to enforce thus relying on all states and their citizens to behave responsibly (UNEP 
2007). 

While conservation efforts for the world’s marine environment have expanded in recent years, there is 
still a great deal of work that needs to be done in order to meet a variety of global targets, specifically 
in ocean areas beyond national jurisdiction. In 2002, the WSSD called for “the establishment of 
marine protected areas consistent with international law and based on scientific information, 
including representative networks by 2012.” Recognising the importance of HSMPAs as a tool to 

reach this target, the 2003 World Parks Congress agreed on the establishment of five scientifically 
significant and globally representative HSMPAs by 2008, a process included in IUCN’s Ten Year 

Plan HSMPA Strategy (2004). The Congress recommended that MPA networks be extensive and 

include strictly protected areas that amount to at least 20-30% of each habitat, and contribute to a 
global target for healthy and productive oceans.* 

The 2004 CBD Conference of Parties (COP) agreed to a Programme of Work on Protected Areas 

(PoWPA) with the objective of supporting the establishment and maintenance by 2010 for terrestrial 
and by 2012 for marine areas of comprehensive, effectively managed, and ecologically representative 
national and regional protected areas.° Contracting Parties have agreed that at least 10% of the 

world’s ecological regions should be effectively conserved.° With only 0.7% of the oceans currently 
under some form of protection (UNEP-WCMC 2008b), the effectiveness of this protection is unclear 
at best and it is certain that more integrated marine conservation efforts are urgently needed, including 
particularly the establishment of HSMPAs. 

One of the most promising tools or actions proposed to address the conservation and sustainable use 
of the high seas is the development of “spatial and temporal management tools such as MPAs, 
spawning closures and seasonal closures, [which] are particularly useful in data-poor situations such 
as encountered in the deep seas” (FAO 2007a). However, there is no global legal framework that 
attributes international responsibilities and mechanisms for the identification, creation and protection 
of MPAs beyond national jurisdiction (Schwartze and Siegele 2008, Gjerde 2008). The Convention on 

Biological Diversity’s 13th SBSTTA meeting in February 2008 stated that a clear legal mandate is 
required to assist with establishment of MPAs on the high seas (CBD 2008a). This mandate may 

require a multi-sectoral approach, encompassing fisheries, shipping and mining sectors etc., and could 
potentially provide a foundation for implementing mechanisms as well as give the opportunity for 
accessing critical funding. 

Despite the development of criteria and commitments to meet national and global targets, the primary 

remaining challenges for establishing HSMPAs are: (1) developing a framework for high seas MPA 
identification, designation, management and enforcement; (2) improving and modernising high seas 
governance, including mechanisms for coordinated and integrated management; and (3) ensuring 
sustainable funding (K. Gjerde, pers comm. 2008). 

4 see Recommendation 22 at http://www. iucn.org/themes/wepa/wpce2003 

° CBD COP VII, Decision 7.28: Goal 1.1 
° CBD COP VII, Decision 7.30, Goal 1, Target 1.1 



2.1 A Rationale for High Seas Marine Protected Areas 

The current extent of global MPA’ coverage affords some kind of protection to less than 1 per cent of 

the world’s oceans, a disproportionately low figure when compared with terrestrial regions where 

approximately 12 percent of land is protected to some degree under different management regimes 

(UNEP-WCMC 2008b). The vast majority of MPAs are located along the coasts, leaving much of the 

offshore and open ocean areas virtually unprotected. Managing and protecting high seas areas, in 

addition to and in concert with coastal zones, is incredibly important given the intricate relationship 

that exists between shallow coastal waters and deeper areas of the open ocean. A complex array of 

biophysical processes, such as ocean currents and nutrient upwelling, connect the shallow waters of 

the ocean surface with the depths of the sea and provide critical services to marine life at all 

dimensions of the sea (i.e. water column and seabed) (UNEP 2007). MPAs in areas beyond national 

jurisdiction may protect against the irreversible loss of the biodiversity supported by these processes. 

A number of mechanisms and international conventions support policies and recommendations that 

call for increasing protection of the oceans (see Annex 4). Many have existing capacities for 

protecting specific aspects or areas of the high seas. These include species-specific or area-specific 

closures under the Regional Fisheries Management Organisations (RFMOs), designation of Special 

Areas and Particularly Sensitive Sea Areas protected from pollution under the International Maritime 

Organisation (IMO), and whale sanctuaries as delineated under the International Whaling 

Commission (IWC). However, these existing mechanisms have limited competencies, with none 

applying to all potential human activities in the high seas. Thus, spatial and regulatory gaps still exist 

regarding coverage of important species, habitats, and ecological processes that are essential for a 

comprehensive network of HSMPAs (see Figure 11). Likewise, many existing regulations are not 

enforced or utilised; others are legally non-binding and thus questionable in their effectiveness. 

In addition, according to Halpern et al. (2008), a recent review of global marine data indicates that no 

area of the oceans is untouched by human impact. Thus, there is an urgent need to ensure that 
protection is enabled not just at coastal, nearshore environments but in the offshore and deep-sea areas 
as well. While advances have been made in understanding high seas threats and deep-sea biology, 
there is a need to begin correlating conservation planning with policy. Equally important is to 
incorporate future modelling scenarios in current planning schemes as a way to look ahead to future 

threats such as climate change. 

The vast expanse of the oceans, including the water column and seabed, is 300 times the volume of 

the terrestrial environment (Gage 1996). The ocean floor is a maze of canyons, seamounts, and 
plains. This complex topography creates a three-dimensional environment that contributes to a 
prodigious array of ecosystems and life forms and thus the high degree of biodiversity in the seas 
(UNEP 2007). Ninety percent of the planet’s living biomass exists in this space, yet only a fraction of 
one percent of the seafloor has been investigated (Clark & Koslow 2007). Recent assessments of 

marine life, including deep-sea corals and migratory species, have revealed the range of high 

biodiversity that exists in waters more than 200 nautical miles from coastal environments. The Census 
of Marine Life estimates that 230,000 marine species are currently known (WoRMS 2008) though the 
total number is estimated between 500,000 and 100 million (Clark & Koslow 2007). Given the current 

gaps in effective high seas governance, these high biodiversity areas are still at risk. 

High seas biodiversity provides valuable functions and services: these include seafood for 
consumption, regulating services like carbon sequestration and storage, and access for scientific 

research, exploration, and tourism (UNEP 2007). Marine reserves, one type of MPA that could confer 
strict and permanent protection to the high seas, can contribute to the maintenance of these values and 

7 ~ 
Any defined area within or adjacent to the marine environment, together with its overlying waters and associated flora, 

fauna and historical and cultural features, which has been reserved by legislation or other effective means, including 
custom, with the effect that its marine and/or coastal biodiversity enjoys a higher level of protection than its surroundings” 
(CBD decision VII/S, paragraph 10). 
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services. According to Sumaila et al. (2007), the benefits of implementing marine reserves on the high 

seas, if done so effectively, will far exceed the costs of closing these areas to a number of uses, 

including fisheries. For example, their recent study indicates that less than 2% of the globally 

reported marine catch would be lost as a result of protecting 20% of the high seas. In return, 

extinctions can be prevented and many values, including economic benefits and intrinsic values, will 

be protected. 

Because of the fluid and dynamic nature of the ocean, HSMPAs are unique and could potentially be 

quite compatible with human activities when planned carefully. HSMPAs can be designed with a 

flexible sense of time and space to correspond with shifts in current patterns and other oceanographic 

features (Norse 2006, Norse et al. 2005). As a result, HSMPAs can be created to associate with 

seasonal fluctuations and species use patterns as well as providing protection to spatial features, such 

as static oceanographic currents. They can also protect temporal features, such as important primary 

production sites that serve as critical feeding grounds, and seasonally-important areas associated with 

life history patterns of highly migratory species, such as the spawning grounds of bluefin tuna (Block 

et al. 2005). 

Despite the challenges associated with the establishment of HSMPAs, it is important to understand 

and begin planning how to implement marine protected areas and other area-based measures on the 

high seas as a means to conserving the valuable ecosystems and processes that contribute to critical 

ecological functions in the oceans and on land. In addition, the establishment of HSMPAs is an 

important tool for reaching global conservation targets, which can in turn raise awareness to the issues 

and motivate governments to provide the political support necessary to establish further HSMPAs. 

2.2 Existing High Seas Marine Protected Areas 

The concept of HSMPAs is complex, in part due to the lack of a common, adequate, spatial and legal 

encompassing definition, which makes agreement on the current extent of high seas protection and 

coverage problematic. In this report, we use the term “HSMPA” to describe closures of biologically 

diverse high seas areas to some or all human activities (not necessarily permanent in space and time). 

A number of protective measures and mechanisms contributing to biodiversity conservation are 

already in place on the open ocean (see Table 1). Examples include fisheries closures designated by 

Regional Fisheries Management Organisations (RFMOs) and the Pelagos Sanctuary designated by 

Regional Seas Programmes (RSPs). The scientific criteria agreed upon at 9" Conference of Parties 

(COP9) provide a means to build upon these existing mechanisms and focus the prioritization of 

critical areas. This process provides an objective way for identification of ecologically and 

biologically significant areas in need of protection, which can be utilised both on a sectoral basis as 

well as for the establishment of more comprehensive MPAs. Figure 2 illustrates the geographic 

locations of the existing measures described in Table 1. Each type of existing protective arrangement 

is discussed in more detail below. 

Table 1: Summary of arrangements under which geographically specific high seas protection 

measures have been adopted (adapted from Ardron, 2007). 

Arrangements Current Measures 
CCAMLR: numerous defined species-specific closures (2007-2008). 2 full 

fisheries closures, 1 CEMP monitoring site, and an area-wide gillnet and trawl 

ban. 
General Fisheries Commission for the Mediterranean (GFCM): trawl ban 

all areas >1000m in 2005, and 3 additional areas <1000m closed to bottom 

trawling in 2006. 
North-east Atlantic Fisheries Commission (NEAFC): 5 bottom fishing 

closures on a 3 year interim basis; 3 bottom fishing closures until 2009. 

Regional Fisheries 
Management 

Organisations (RFMOs) 
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Northwest Atlantic Fisheries Organisation (NAFO): 4 bottom fishing 

closures from 2007-2010; coral protection zone closed to demersal gear in 2007. 

South-east Atlantic Fisheries Organisation (SEAFO): 10 closures to all 

fishing activity from 2007-2010. 

South Pacific RFMO: precautionary trawl restrictions, and “frozen footprint”. 

Antarctic Treaty: 17 Antarctic Specially Protected Areas (ASPAs) and 4 

Antarctic Specially Managed Areas (ASMAs). 

Barcelona Convention: Pelagos Sanctuary SPAMI. 

OSPAR Convention: Portugal has | MPA on its claimed extended continental 

shelf. 

International Maritime Organisation (IMO) (through MARPOL): 2 Special 

Areas — the Mediterranean Sea and the Antarctic area (south of 60°S). 

International Whaling Commission (IWC): 2 ocean basin whale sanctuaries — 

Indian Ocean Whale Sanctuary and Southern Ocean Whale Sanctuary. 

Pelagos Sanctuary for Mediterranean Marine Mammals; 

Agreement Concerning the Shipwrecked Vessel RMS Titanic. 

Pacific Islands Forum: a ministerial call for precautionary trawl restrictions in 

the Western Tropical Pacific Islands Area. 

Southern Indian Ocean Deepwater Fishers’ Association (SIODFA): 11 

voluntary Benthic Protected Areas closed to trawling in 2006. 

RFMOs in development 

Regional Seas 
Conventions 

Other International 

Conventions 

International 

Agreements 

Inter-governmental 
Organisations 

Voluntary Measures 

Figure 2: The geographic location of existing high seas protective spatial measures® 

Key 

! Location of Non-Fisheries 7, 
erestrial (MM cez a] Fisheries Closures Protective Measures 

Regional Fisheries Management Organisations 

Regional Fisheries Management Organisations (RFMOs) have been developed to manage and 
conserve high seas fish stocks as well as straddling and highly migratory fish stocks in some but not 
all regions. Under the UN Fish Stocks Agreement (UNFSA), RFMOs are to ensure the conservation 
and sustainable use of fish stocks within their geographic remit based on the principles of the UNFSA, 
including Articles 5 and 6 relating to an ecosystem and precautionary approach. A number of RFMOs 

have established defined areas on the high seas that are closed to some or all types of fisheries, thus 
affording protection to other species and ecosystems within the area. 

8 
Map does not include the IMO and IWC conservation measures or the precautionary South Pacific RFMO closures 
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Not all RFMOs have the capacity or mandate to adopt fisheries closures to conserve biodiversity (as 
opposed to protecting areas to enhance fish stocks) (see Figure 2). Most closures are presently being 
concentrated in the North Atlantic, Mediterranean Sea, and the Southern Ocean. Processes to expand 
the competence of existing RFMOs (e.g. NAFO, NEAFC) and to create new RFMOs with a wider 

environmental protection mandate are underway, such as the proposed South Pacific RFMO. 
However, fisheries closures can offer fairly limited protection to high seas areas as most lack 

permanence and often only control specific fishing gear types. In particular, protection is most often 

afforded to the habitat and species of the seabed by controls on bottom trawling (e.g. NAFO, NEAFC, 
SEAFO, and GFCM); however, some single species RFMOs such as the Inter-American Tropical 
Tuna Commission ([ATTC) temporarily close areas to activities such as long-line fishing by purse 

seine vessels in order to conserve their stocks, and CCAMLR has implemented a range of 
Conservation Measures providing year-round and seasonal fisheries closures. It has also designated 

two CCAMLR Ecosystem Monitoring Program (CEMP) protected sites, though one has been de- 

listed since research is no longer occurring there (S. Grant, pers. comm. 2008). In all, few of the 

measures available to establish area protections from fisheries impacts have been widely employed, 

and effective global oversight of high-seas fishery conservation and management is lacking (Kimball 
2005). Chapter 4 provides a more detailed discussion of governance and management issues 
concerning RFMOs. 

Regional Seas Conventions 

Regional Seas Conventions (RSCs) are agreements, generally with accompanying action plans, 

established by groups of countries sharing common seas. Many were formulated under the auspices 
of the United Nations Environment Programme’s Regional Seas Programme, which covers 18 regions 
of the world. Although the Regional Seas Programme plays an important role in regional cooperation 
(Kelleher 1999), these agreements are limited in their coverage of areas beyond national jurisdiction 
(Kimball 2005) with only four out of thirteen RSCs covering areas beyond national jurisdiction 
(OSPAR, North-East Atlantic; Barcelona Convention, Mediterranean; Lima Convention, South-East 

Pacific; and the Antarctic Treaty, Antarctica) (Kimball 2005, annex VI). The SPREP agreement also 

applies to the three high seas “donut holes” surrounded by the EEZs of the relevant parties, which 
Greenpeace are currently campaigning to protect as Pacific Commons (see Section 2.3). 

Three of the Regional Seas Conventions covering areas beyond national jurisdiction have been 
involved in the creation or progression of HSMPAs. Agreement to promote an OSPAR network of 
Marine Protected Areas has been responsible for the protection of the Rainbow Vent Field, of which 
the water column can be classed as high seas, and is currently pioneering the Charlie Gibbs Fracture 
Zone HSMPA proposal. The Pelagos Sanctuary for Mediterranean Marine Mammals in the Ligurian 
Sea was accepted in 2001 by the Barcelona Convention as a Specially Protected Area of 

Mediterranean Importance (SPAMI) and now represents the largest area of the high seas currently 
under protection. The Antarctic Treaty has also been active in MPA planning and has designated six 

fully marine Antarctic Specially Protected Areas (ASPAs) as well as 11 ASPAs with both marine and 
terrestrial components, which have been designated primarily as sites of ecological and scientific 

importance. Most of these sites are very small, coastal areas, ranging from less than 0.5 to 30km2, 
with the largest covering 900km?. Four Antarctic Specially Managed Areas (ASMAs) have been 

designated to manage multiple activities and to reduce cumulative environmental impacts. The largest 
of these ASMAs was established in 2008, and covers an area of more than 3000km?. ASPAs and 
ASMAs currently cover 0.02% of the area south of 60 degrees South (S. Grant, pers. comm. 2008). 
As the Antarctic Treaty was signed prior to UNCLOS in 1959, these protected areas are not 
technically “High Seas’ as defined under UNCLOS but they are MPAs in areas beyond national 
jurisdiction. 
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Other International Conventions 

To date, the International Whaling Commission (IWC) has been responsible for the designation of 

three Whale Sanctuaries in order to protect some species of whales from commercial whaling 

activities. Two sanctuaries are currently in effect on the high seas: the Indian Ocean Whale Sanctuary 

established in 1979, which has been further extended on two occasions since its designation, and the 

Southern Ocean Whale Sanctuary established in 1994. Although IWC Whale Sanctuaries cover large 

areas of the high seas, it is important to realise that their mandates are limited to the protection of 

whale stocks from targeted hunting only and do not extend to the protection of the ecosystem. 

The International Maritime Organisation (IMO) is considered the competent international body to 

establish special protective measures in defined areas at risk from shipping. IMO has negotiated more 

than forty conventions and other legal measures, including the 1973 International Convention for the 

Protection of Pollution from Ships, as modified by the protocol of 1978 (MARPOL). MARPOL 

provides for the designation of ‘Special Areas’, based upon oceanographic and ecological conditions, 

as well as levels of sea traffic, where mandatory rules apply to ships in terms of oil and noxious liquid 

substance discharges, and marine debris (Schwarte and Siegele 2008). On the high seas, Special Areas 

have been designated in the Mediterranean Sea and the Southern Ocean (IMO 2008). 

International Agreements 

A number of other processes have been employed in order to establish protective measures on the 

high seas. A protected area designated for the conservation of the cultural heritage of the famous ship 

Titanic was created in 2004 through a multi-national agreement between Canada, France, the United 

States, and the United Kingdom (Hislop 2007). This is one example of a site-specific protective 

measure where parties agree to regulate the activities of their nationals and flag vessels that may 

affect the area. The agreement is binding only on the Parties directly involved. Though this action 

does not directly target the conservation of biodiversity, it may serve as a model for how legal 

agreements for pilot MPAs might be implemented. A successful HSMPA prototype could then be 

used as a model to reduce political opposition (Brunner and Clark 1997) and to develop a series of 

HSMPA pilots at prioritised locations, both of which would instigate additional actions to implement 

global targets. 

In a similar process, prior to its designation as a Specially Protected Area of Mediterranean 

Importance (SPAMI), the Pelagos Sanctuary for Mediterranean Marine Mammals was first 

established through an international agreement. First proposed by the Tethys Research Institute in 

1990 as “Project Pelagos”, a trilateral agreement between France, Italy and Monaco was signed in 

Rome 1999 for its establishment, following vigorous lobbying by the NGO community and members 

of the Italian Parliament. In 2001, the Sanctuary was designated a SPAMI under the Barcelona 

Convention and, following a period of ratification by the three countries, the Sanctuary Agreement 

came into force during February 2002 (Notarbartolo di Sciari 2008). 

Voluntary Measures 

Cooperation among sectors also has the potential to establish peer agreements and self-policing 
components to keep anthropogenic pressures off protected areas in the high seas. This is exemplified 
by the 2008 agreement between the four members of the Southern Indian Ocean Deepwater Fishers 
Association (SIODFA) to voluntarily close 11 areas to deepwater trawling in the Southern Ocean. 
Although a voluntary closure is only applicable to the members of SIODFA and with no legal 
enforcement, this agreement represents an important step forward in terms of collaboration, and may 
provide a model for future agreements between the fishing and other industries. 

Many current mechanisms do not provide protective measures to all species and habitats where 

applied, nor do they offer permanent protection which is critical for the establishment of MPA 
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networks (UNEP-WCMC 2008a). Overall, many of the high seas areas currently under some form of 
protection are very limited geographically and are generally located close to EEZs. The majority of 

the Antarctic Treaty and CCAMLR sites are very small and all are located near the Antarctic 
continent and its surrounding islands. The HSMPA designated for the conservation of the famous ship 
Titanic offers protection to only 1km? of the water column. Finally, even where large HSMPAs exist, 

they offer limited protection usually concerning only certain species. For example, the [WC Whale 
Sanctuaries and the Pelagos Sanctuary for Mediterranean Marine Mammals, spanning both territorial 
waters and 46, 371 km? of the high seas, are managed for the conservation of cetaceans. However, it is 
hoped that the conservation measures in place for marine mammals will act as an ‘umbrella’ and 

contribute to the protection of the wider ecosystem (Notarbartolo Di Sciara et al. 2008). 

2.3 Proposed High Seas Marine Protected Areas 

Although there are conflicting ideas about what defines an HSMPA or the exact area of high seas that 
is under some protection, it is certain that marine areas protected beyond national jurisdiction are not 
well represented within the existing global system of protected areas. Some organisations and 
initiatives are already under way to identify and develop additional HSMPAs; however, the more 

collaboration that can be employed among these groups, the more efficient and streamlined will be the 
results. Annex 1 of the COP9 Decision [X/20 lists some examples of marine species, habitats, and 

ecosystems, which relate to each of the criteria and guidelines for the establishment of HSMPA sites 
and networks. An analysis of these examples could form the basis of the next steps needed to 
commence a harmonised approach to HSMPA planning. 

The development of high seas MPA pilot sites is one way to begin gaining practical experience in 
understanding what mechanisms are needed to effectively designate, implement and enforce 

HSMPAs.” Current proposals for HSMPAs include a variety of approaches ranging from scientific 
collaboration and NGO campaigns to multinational agreements. Most recently at the World 
Conservation Congress in October 2008, ten “High Seas Gems”, examples of important high seas 
areas that merit protection, were released by the IUCN-WCPA in collaboration with the Marine 
Conservation Biology Institute (MCBI).'° 

For our report, twelve separate publications that include potential or proposed HSMPAs, ranging from 
1-41 areas each, were identified and areas reviewed for cross-reference (Table 2). Where spatial 

information of existing and proposed HSMPAs is available (at minimum a description of the 
geographic area), valuable maps can be produced to inform planning and prioritisation of HSMPAs. 
Geographic information was gathered and mapped for all the existing and proposed HSMPAs and is 

described in Table 1 and Annexes 1 and 2. As shown in Figure 3, these layers were then combined in 
order to illustrate the geographic location of existing (see Table 1) and potential/proposed HSMPAs, 
and associated density (i.e. where they overlap). Because these areas have been identified either 
through expert review of science-based knowledge, expert opinion, spatial-based decision tools such 
as MARXAN, or a combination of these, a density approach can be useful to indicate which areas of 

the high seas are currently seen as the highest priority areas for HSMPA designation. In the future, by 
building more rigor into the scientific underpinnings of each of these areas, in conjunction with 

outreach and political support, this process can be useful for identifying not only the ecologically and 

biologically significant areas of the high seas but also those that may have a good opportunity for 
success based on the number of supporting scientists, organisations, and political constituents. 

Figure 3 demonstrates that large areas of the high seas have been subject to MPA proposals, yet this 
has no bearing on the feasibility of such proposals becoming realised. For example, Greenpeace’s 

° See http://groups. google.com/group/wepamarine-summit/web/iucn-wecpa---marine-high-seas-work for backing 
aper 

° The ten sites are as follows: Emperor Seamount Chain; Gakkel Ridge; Sargasso Sea; Southeast Shoal of the Grand Banks; 
Charlie Gibbs Fracture Zone; East Pacific Rise; Ross Sea; Pelagos Sanctuary; Saya de Malha Banks; and Lord Howe Rise. 
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‘Roadmap to Recovery’ proposes 26 large areas that, if designated, would afford extensive protection 
through a network based upon 40% representivity of high seas ecosystems. Proposals such as this can 
be challenging since, although they offer protection to large areas of the high seas, their size is 

unlikely to be politically acceptable at present and so their feasibility of short-term establishment is 
low. To balance these effects, we produced a second map illustrating areas where the density of 
potential or proposed areas was three or higher, thus identifying nine high seas areas where proposals 
had the highest agreement on the need for protection (See Figure 4). While it is clear that the 10% 
target for protection of representative ecoregions of the ocean will take time, this approach provides a 
useful tool by pinpointing those areas currently deemed most worthy of protection using current 
knowledge and thus may be used to focus efforts for the designation of HSMPA pilot sites. We can 
also gain a better understanding of where the most significant gaps exist for areas of high biodiversity. 
A description of the high seas protection proposals that have been identified and their sources can be 
found in Table 2. In addition, a number of which are discussed below. 

Figure 3: The geographic location and density of HSMPA proposals in relation to existing high 
seas protective measures. 
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Figure 4: The nine areas with the highest agreement for protection amongst high seas protection 
proposals. 
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Table 2: Description of the nine areas with the highest agreement for protection amongst high 
seas protection proposals. 

Geographical Region Proposal Basis for Proposal 

Greenpeace (2008): Expert consultation; 

- Pacific Commons Site 2 Marxan (40% representivity). 

Greenpeace/Roberts et al. (2005): Expert consultation; 
- Representative Site Marxan (40% representivity ) 

Scientific proposal by Australia and IWC (1999): eae 
s South Pacific Whale Sanctuary New Zealand to the IWC scientific 

committee. 
IUCN/WCPA/WWE (2003): 

: Antarctic seamounts 

IUCN (2003): 
- Ross Sea 

FVSA/WWF (2008): 
- Ross Sea 

Greenpeace/Roberts et al. (2005): 

: Site 12: Southern Australia/New Zealand 

Claudio Campagna (2003): 
- Agujero Azul 

FVSA/WWF (2008): 
- South-west Atlantic Squid HSMPA 

Greenpeace/Roberts et al. (2005): 
- Site 8: Antarctic/Patagonia 

Western-central Pacific 
| — area enclosed by the 
EEZs of French 

| Polynesia, the Line 

Islands, and the Cook 
Islands. 

Expert workshop. 

Expert consultation (Vth World Parks 
Congress side event). 

Expert workshop; 
Scientific committee consultation; 
Government public consultation. 

Expert consultation; 
Marxan (40% representivity). 

Scientific conservation of biodiversity 
and the ///ex squid fishery. 

Scientific conservation of the //lex 

squid fishery. 

Ross Sea/ Pacific 
Antarctic Ridge 

Patagonian 
Shelf/Argentine Sea Expert consultation; 

Marxan (40% representivity). 

Scientific proposal by Brazil and IWC (2000): : wish 
¥ South Atlantic Whale Sanctuary Argentina to the IWC scientific 

committee. 
IUCN/WCPA/W WE (2003): 

- Rainbow Vent Field of the Mid-Atlantic | Expert workshop. 
Ridge Atlantis and 

Oceanographer 
Fracture Zones 

IUCN/WCPA/WWE (2003): 

= __ Mid-Atlantic Ridge vent fields Expert workshop: 
Greenpeace/Roberts et al. (2005): Expert consultation; 

- Site 3: Azores/Mid- Atlantic Ridge Marxan (40% representivity). 
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Charlie Gibbs Fracture 

Zone 

West European Basin 

Central Mediterranean 
Sea — off the Tunisian 
and Maltese coasts. 

North Tasman Sea 

IUCN/WCPA/W WE (2003) 
- Mid Atlantic Ridge vent fields 

Expert workshop. 

OSPAR (2008) 
Charlie Gibbs Fracture Zone 

Scientific analysis and collaboration 

(representation of biological and 
ecological diversity), 

Greenpeace/Roberts et al. (2005): 

- Site 2: North Atlantic 

IUCN/WCPA/W WF (2003) 

: European deep Seas Transect 

Expert consultation; 
Marxan (40% representivity ). 

Expert workshop 

Greenpeace/Roberts et al. (2005): 

: Site 2: North Atlantic 

Hjalmar Thiel (2003): 
- Unique Scientific Priority Areas 

ACCOBAMS (2004; 2006): 
- Area of special importance for the common 

dolphin and other cetaceans: waters 
surrounding the island of Malta and South- 

eastern Sicily. 
Area of special importance and diversity for 
various cetacean species: the Strait of Sicil 

Greenpeace Marine Reserves for the Mediterranean Sea 

(2006): 

- Sicilian Channel 

- Maltese Slope 

Greenpeace/Roberts et al. (2005): 

: Site 5: Central Mediterranean 

IUCN/WCPA/WWF (2003). 
= Lord Howe seamount chain 

Greenpeace/Roberts et al. (2005) 

- Site 17: Lord Howe Rise and Norfolk 
Ridge 

IWC (1999): 
- South Pacific Whale Sanctuary 

Expert consultation; 
Marxan (40% representivity ). 

Expert opinion: long-term protection 
of existing scientific study sites within 

the European Deep-Sea Transect. 

Spatial modelling of cetacean critical 
habitats, and interaction between 
cetacean and human activities. 

Expert consultation; 
GIS overlays of biodiversity and 
oceanographic data (40% 

representivity). 

Expert consultation; 
Marxan (40% representivity) 

Expert workshop. 

Expert consultation; 

Marxan (40% representivity ). 

Scientific proposal by Australia and 
New Zealand to the IWC scientific 
committee. 

Western Pacific — area | Greenpeace (2008): 

enclosed by the - Pacific Commons Site 3 

Federated States of | Greenpeace/Roberts et al. (2005): 
- Site 20: Western Pacific Micronesia, Papua New 

IWC (1999): 

Guinea, the Solomon 

Marshal - South Pacific Whale Sanctuary 

Expert consultation; 
Marxan (40% representivity). 

Expert consultation; 

Marxan (40% representivity ). 

Scientific proposal by Australia and 
New Zealand to the IWC scientific 
committee. 

Islands, Turalu, Kinbati, 

Nauru, the 

Islands, and Fiji. 

Recommendations by [UCN-WCPA, WWF, World Parks Congress 

As a first step towards implementing the 2002 WSSD high seas MPA targets, thirty-eight world 

experts met in Malaga, Spain, in January 2003 to agree on a set of actions to enable the establishment 
of a Marine Protected Areas Network in the high seas (Gjerde and Briede 2003). As part of this 
workshop, potential high seas areas were identified for the establishment of “test” sites in order to 

gain scientific knowledge and management experience in developing HSMPA networks. Seven broad 
areas were presented in a scientific background paper, from which the experts then identified six more 
specific areas based on potentially favorable political opportunities for designation. A series of steps 

necessary for the designation of sites was also outlined. This workshop provided a necessary starting 
point for subsequent work on the establishment of HSMPAs and the consideration of political 
feasibility. However, the descriptions of the identified sites are limited to one or two sentences each 
and much more scientific and political data would need to be compiled if these sites were to be 
seriously considered for establishment. Also in 2003, participants at a side event at the World Parks 
Congress urged that the largely intact area of the Ross Sea warranted priority for protection. 

Recommendations by Greenpeace 

In 2005, Greenpeace published the ‘Roadmap to Recovery’ which presented a design for a global 
network of high seas marine reserves (Roberts et al. 2005). The proposed network covers 40.8% of 
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the global oceans and includes twenty-nine separate candidate reserves that are representative of all 

twelve biogeographic zones. The approach adopted combined the results of a consultation of sixty 
five experts, who recommended forty-one high seas areas for protection. '' The results of this expert 
consultation were combined with a computer-based Marxan analysis of biological, oceanographic, 
and physical ocean features. This approach does not take into account political aspects and thus may 
have limited application due to its potentially unfeasible goal. In addition, the rationale for each area 
recommended by an expert is limited to a short description no longer than a paragraph in length. 
However, this proposal has provided a useful basis for further analysis and has significantly 

contributed to furthering the field of HSMPA planning. Also, the individual areas identified provide a 

useful starting point for further scientific information gathering. 

Greenpeace has also proposed a network of marine reserves for the Mediterranean Sea (Greenpeace 
2005), and more recently recommended that three marine reserves be established in high seas areas 

enclosed by Pacific Island EEZs, in the Western and Central Pacific Ocean (Greenpeace 2008). These 
“donut-holes” have been proposed primarily to protect Pacific Island Countries from Illegal, 
Unreported and Unregulated ([UU) fishing in the area. While the scientific merit of these sites is still 
being based on their inclusion in the ‘Roadmap to Recovery’ report (S. Nabou, pers. comm. 2008), the 

compilation of more localised data on these specific sites will be needed in order to produce a more 
scientifically rigorous proposal. It is encouraging, however, that these three sites have political 

support from a number of Pacific Forum Island Countries including Papua New Guinea, the Solomon 
Islands, and the Cook Islands (Greenpeace 2008). 

Recommendations by FVSA, WWF 

In April 2008, WWF and the Fundacién Vida Silvestre Argentina (FVSA) produced a publication 
describing four geographically representative high seas areas where research is being carried out 

(FVSA 2008). These actual or potential HSMPAs include the Pelagos Sanctuary for Mediterranean 
Marine Mammals (existing), the establishment of an entire HSMPA network in the Ross Sea, the 

proposed South-west Atlantic Squid HSMPA, and the Mid-Atlantic Ridge/Charlie Gibbs Fracture 
Zone, a biologically and ecologically significant site also proposed for inclusion in the OSPAR 
network of MPAs (see below). Each of these is assessed with regards to the CBD scientific criteria 

and guidelines, and so provides an important first step toward the streamlining of proposals in line 

with these measures. However, the scientific basis for each of the proposed areas needs to be further 
developed and expanded. 

Recommendations by OSPAR Convention 

The OSPAR Convention is the current legal instrument guiding international cooperation on the 
protection of the marine environment of the North-East Atlantic. Work under the Convention is 
managed by the OSPAR Commission, made up of representatives of the Governments of 15 
Contracting Parties and the European Commission, representing the European Community. Annex V 

under the Convention provides a legal basis for the establishment of an OSPAR Network of Marine 
Protected Areas aiming, by 2010, to be an ecologically coherent network of well-managed MPAs 
including in areas beyond national jurisdiction. 

The process of proposing MPAs for inclusion in the network, and their subsequent designation, is one 
of scientific rigour and involves cooperation between both the OSPAR Commission and the 
Contracting Parties. The OSPAR Commission annually evaluates all proposals from the previous year 
and designates any suitable sites. Until 2010, the network will be continually reviewed for its 

ecological coherence and further designations will be made to fill any gaps identified. 

Major accomplishments have been made by OSPAR regarding HSMPAs in the North-East Atlantic. 
The proposed ‘Charlie Gibbs Fracture Zone’ (CGFZ) located on the Mid-Atlantic ridge, was approved 

as a potential Marine Protected Area in a 2008 meeting of the OSPAR Commission. It was agreed that 

" For full list and description of sites please see the “Roadmap to Recovery” report, Roberts et al. 2005. 
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a comprehensive scientific case had been established for the CGFZ and that collectively the OSPAR 

Contracting Parties had expressed substantial political support for the proposal. A ‘road-map’ for 

2008-09 was also agreed upon, which sets out a critical path of considerations and steps to be 

undertaken, with the view to adopting HSMPAs at the OSPAR Ministerial Meeting in 2010. The 

CGFZ is being considered as part of a network, with a further seven sites being recommended for peer 

review by ICES (OSPAR 2008a). In July 2008, OSPAR adopted a Memorandum of Understanding 

with the North-East Atlantic Fisheries Commission (NEAFC) in the first example of a Regional Seas 

Organisation with an environmental protection remit and a Regional Fisheries Management 

Organisation (RFMO) creating a firm basis for cooperation regarding the management of ABNJ 

(NEAFC 2008). 

OSPAR has now begun dialogue with other internationally competent authorities and has received 

responses from NEAFC, IWC, UNEP, IMO and the International Seabed Authority. The formation of 

an adhoc taskforce/correspondence group has been proposed in order to address further steps and 

possible measures regarding the CGFZ, and to develop possible management measures that these 

bodies could contribute towards meeting the OSPAR conservation objectives (OSPAR 2008b). 

Other proposals 

Additional high seas areas in need of protection (outlined in Table 2) have been proposed by the 
International Whaling Commission (IWC), the Agreement on the Conservation of Cetaceans in the 

Black Sea, Mediterranean Sea and contiguous Atlantic area (ACCOBAMS), Hjalmar Thiel (a retired 

scientist), and Claudio Campagna (Sea and Sky Project, Patagonia). Notably, a proposal for an IWC 

whale sanctuary must be based on scientific information and be concerned with the preservation of 
whale stocks directly, not the protection of the wider ecosystem. The two proposed sanctuaries have 

failed to reach the 75% majority vote required for designation due to disagreement over their 
scientific basis. ACCOBAMS sites must meet a variety of scientific criteria that consider both the 
distribution of critical habitat for cetaceans and the interaction of cetaceans with anthropogenic 
activities. Hjalmar Thiel has proposed three Unique Scientific Priority Areas (USPAs) in order to 
establish permanent areas for scientific research in the European Deep-Sea Transect where scientific 
study has been carried out for a number of years. Finally, Claudio Campagna has proposed a HSMPA 

for the Agujero Azul (“blue hole”) on the Patagonian Shelf’? based upon its importance for 
biodiversity and due to it lying adjacent to the commercially important ///ex squid fishing grounds, an 
area also proposed by the FVSA and WWF. 

Table 2 and this discussion demonstrate the range of processes that are being used to identify and 

propose further protection for the high seas. However, the variation of rigor and scientific justification 
for these areas is extreme as many are geared towards awareness raising and not specific proposals to 
intergovernmental bodies. The scientifically rigorous proposal process adopted by OSPAR provides a 
useful example of the importance of the use of scientific criteria and information in HSMPA planning. 
While this level of detail is most likely not possible for all future HSMPAs, it is important that a 
concerted effort be made to ensure that, to the extent feasible, a baseline level of scientific 

information should be incorporated into the proposal process so that ecologically and biologically 
significant areas of the high seas can be identified and thus justly protected. 

2.4 Spatial Mapping of HSMPAs and Scientific Data 

When combined with other data layers regarding high seas biodiversity and proxies, such as species 
richness and primary productivity, an evaluation of HSMPA proposals can take place in relation to 
their biological and ecological values (see Annex 1 of CBD COP9 Decision IX/20 for further detail). 

This technique can be coupled with other approaches, such as gap analyses, to ensure that site and 

12 5 : 
See ‘Forum for the Conservation of the Patagonian Sea and Areas of Influence’ (http://www. patagoniansea. 

org/index. shtml) and the Sea and Sky project (http://www.sea-sky.org/) webpages for more information. 
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network level considerations are made and include habitat niches for endangered, threatened, and 
highly migratory species. 

We use the nine high seas areas outlined in Section 2.3 as a preliminary model of this approach 
because they have already been identified by at least three or more separate entities or actions. 
Overlays of additional information, such as biogeographic classification, can provide insights on 
additional but critical factors such as habitat representation in a number or ecoregions. We combined 
these areas with additional data layers representing different aspects of high seas biodiversity and 
proxies. This type of analysis provides an opportunity to begin identifying important high seas areas 
in terms of their high biodiversity values, in response to the CBD criteria and associated steps for 
identifying ecologically and biologically significant areas in need of protection. 

Physical Oceanographic Data Layers 

Physical oceanographic measures, such as bathymetry and sea surface temperature, indicate areas 
where increased mixing and upwelling of nutrient rich waters result in areas of high primary 
productivity. These areas form the base of localised food webs and therefore can indicate areas of 
high biodiversity and species density in an otherwise sparse seascape. Physical oceanographic data 
can be measured by satellites and is therefore more readily available at a number of spatial and 
temporal scales than information on specific species and habitats. Figures 4, 5 and 6 illustrate how 
sea surface temperature and ocean productivity data can be mapped and overlaid to evaluate HSMPA 
proposals and to highlight areas of the high seas that warrant protection. 

Figure 4: Global Sea Surface Temperature (SST)" for 2002-2007 overlaid with nine high seas 
areas recommended for protection. 
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Figure 4 illustrates global satellite sea surface temperature (SST) for the period of 2002 to 2007. 
From this five-year composite, the transition zones from cool to warm surface temperatures can be 
clearly seen in the northern and southern mid-latitudes. It is within these transition zones that 

' SST data source: NASA OceanColor database 
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increased water body mixing and upwelling occurs leading to increased primary productivity. ; 

Figures 5 and 6 illustrate the net primary productivity for the same time period for summer (Figure 

5) and winter months (Figure 6). The differences in the location of high primary productivity ; 

depending upon the time of year (i.e. primary production is concentrated in northern mid-latitudes in 

the summer and switches to southern mid-latitudes in winter) provides further support towards the 

need for MPA networks that can effectively manage the dynamic nature of the high seas, for example 

by including seasonal closures. 

Figure 5: Ocean productivity’’ for the summer months of 2002-2007 overlaid with nine high seas 

areas recommended for protection. 15 
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A number of the nine priority areas for HSMPAs identified in this study are located within these 
highly productive zones, with only the two located in the Western and Central Pacific Ocean (site 1 
and 9) falling in warmer, less productive waters. In summer, the Charlie Gibbs Fracture Zone and the 

West European Basin (sites 5 and 6) fall within a high productivity area in the North Atlantic, 
whereas in winter, the two sites located within or closest to a high productivity site are the Patagonian 
Shelf/Argentine Sea and the North Tasman Sea (sites 3 and 8). Again the two sites in the Western and 
Central Pacific (sites 1 and 9) lie in warmer waters and so are furthest from highly productive zones. 
Due to data gaps at the poles, the Ross Sea (site 2) cannot be analysed in this way, however as cooler 
waters have higher baseline productivity than warmer waters, the Ross Sea and Pacific/Antarctic 
Ridge (site 2) may also represent a relatively high productivity site irrespective of the fact it lies 
outside an obvious SST transition zone. 

14 
be Ocean productivity data source: Oregon State University “Ocean Productivity’ database. 

* For Figure 5, no data 1s available below the ‘no data’ line marked on the map. 
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Figure 6: Ocean productivity for the winter months of 2002-2007 overlaid with nine high seas 
areas recommended for protection. ‘° 
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Biological Diversity Data Layers 

Where available biological data exists, this can also be mapped to assess the biological and ecological 
significance of high seas areas. In Figures 7 and 8, we have mapped the presence of these highest 
priority proposals with species richness values’ and the locations of seamounts and cold-water corals 
that are described by the FAO as Vulnerable Marine Ecosystems (VMEs), all relevant with regard to 

the scientific criteria according to the COP9 CBD decisions. From these maps it can be seen that 
many of the highest priority areas fall outside of the highest fish and marine vertebrate species 
richness areas. Only those sites proposed in the vicinity of the West and Central Pacific islands (sites 
1 and 9) represent areas of high species richness. Similarly, few sites correspond to the location of 
seamounts and cold-water corals known to be important for biodiversity, the exception being those 
located along the mid-Atlantic Ridge. Where species distribution is known, particularly with regard 
to life history stages, this type of data layer would also provide valuable insights to the validity of 
potential HSMPAs. 

“3 For Figure 6, no data is available above the northern ‘no data’ line, or for below the southern ‘no data’ line. 

Species richness maps are used via permission from Cheung et al. 2005 and downloaded from the Sea Around Us Project 
website, http://www.saup.org. 
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Figure 7: Marine fish and higher vertebrate’ species richness and vulnerable marine habitats 

overlaid with nine high seas areas recommended for protection. 

Key Marine Fish and Higher Vertebrate Species Richness 

Terrestrial EEZ t) (9) 41-60 101-150 MM 251 - 1179 

Highest lseation of 1-20 “61-60 MY 151-200 

On be. | ighest Proposal 21-40 81 - 100 201 - 250 
Bioposed Density Areas 3 

: Vulnerable Marine Habitats 
HI ocean Ridge ®@ Cold-water Coral @ Seamount 

Highly migratory species, such as cetaceans and seaturtles, have been suggested as an important 
consideration in HSMPA planning and are included as a consideration in the CBD criteria and 
guidelines. Migration routes of these species can cover thousands of miles, spanning ocean basins 
and, if protected, have the potential to provide functional links between MPAs and other critical 
habitats (King and Beasley 2005). They may also be used as indicator species for the presence of 
productive oceanic biodiversity ‘hotspots’, thus acting as ‘umbrella’ species due to the fact that many 
other species are protected indirectly in the same area (Hooker & Gerber 2004, King and Beasley 
2005). Satellite tracking of highly migratory species is increasing with a number of projects now 
established around the world (e.g. the Tagging of Pacific Predators (TOPP) project based at Stanford 
University). The data gained from these studies provides a direct, fisheries independent measure of 
species movements and can provide important insights on the connectivity processes occurring in the 
high seas. This data can also be mapped and used as an overlay when evaluating potential HSMPAs 
(see Figure 9). 

18 
Higher vertebrate species are marine mammals, seabirds, and seaturtles. 
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Figure 8: Higher vertebrate species richness and vulnerable marine habitats overlaid with nine 

high seas areas recommended for protection. 
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Figure 9: An example of how species migration data may be mapped and used to evaluate 
HSMPAs.” 
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2 Migration route density refers to the number of overlapping migration routes, indicating the importance of certain areas of 
the high seas as migration routes. 
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One challenge with migratory data is that much of it is only being collected from a few individuals at 

any one time and therefore the recorded movements may not be representative of the population as a 

whole. Nevertheless, this approach has yielded some significant results to date (e.g. see Block et al. 

2005 for implications on the management of Atlantic bluefin tuna) and should be synthesised with 

other approaches to further build our knowledge of high seas processes. 

Human Threats Layer 

When assessing the value of future HSMPA sites, it is important to consider their vulnerability or 

sensitivity to threats and the probability of occurrence of current and future threats in that area. 

Halpern et al. (2008) have produced a map of cumulative human threats to the global ocean via the 

synthesis of seventeen ecological drivers of anthropogenic change in twenty marine ecosystems. 

Figure 10 illustrates how almost all of the nine high seas areas identified for protection fall within 

areas of high cumulative threat. Only the Ross Sea and Pacific/Antarctic Ridge lies in a low impact 

area, and this fact constitutes one of the main reasons this area has been proposed for the development 

of an HSMPA network (see Section 2.3). The remaining eight sites are shown to be vulnerable to 

anthropogenic threat and as such warrant further research into their protection. 

Figure 10: Cumulative Human Threat of the global ocean overlaid with nine high seas areas 

recommended for protection. 
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Overall, this section demonstrates how both physical and biological high seas data can be used 

synergistically to map and evaluate high seas areas for their biological and ecological significance in 
line with the CBD criteria and guidelines. This methodology is equally applicable at finer regional 
and local scales, thus making it a potentially important tool in the HSMPA planning process, and one 
that can be continually updated as our knowledge on the high seas expands. : 
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3. High Seas Marine Biodiversity and Data 

In order to progress with the selection and creation of a truly representative network of MPAs, critical 
knowledge gaps regarding the ecology and biology of high seas marine biodiversity should be 

identified and addressed. While filling all gaps is not realistic, establishing a process for identifying 
and filling key gaps will be important. The 2007 UNEP Global Marine Assessment raised attention to 
the disproportionately low understanding of the high seas and deeps oceans compared to other 
biological realms and the fact that the Southern Hemisphere falls behind the North in terms of 
biodiversity knowledge (UNEP 2007). Several geographic gaps in data exist for specific habitats and 
species, due in part to the high cost of gathering information over wide-ranging sea areas that require 
extensive resources such as qualified researchers, boat facilities, and advanced equipment. Long-term 
and large-scale marine ecological processes, which are particularly relevant to the high seas, lack 
substantial understanding (MEA 2008). Finally, a better analysis of threats to the high seas and ways 
to address them is needed. 

Generally, existing knowledge of biodiversity is uneven (Millennium Ecosystem Assessment, Current 
Conditions and Trends- MEA 2008). Main gaps in biodiversity knowledge relate to: 

e Geographic location 

e Depth and associated biodiversity 

e Complete representation, i.e. understanding of marine habitats and species is patchy and 
usually confined to areas that are more accessible 

e Less charismatic species such as invertebrates 

e Complex physical and biological oceanographic and ecological processes 

Likewise, our knowledge is unbalanced at various scales and dependent on the resolution of 

information available. Technology can have a significant impact on the scale, resolution, quality, 
quantity, and range of data collected. For example, broad-scale data tends to be, by necessity, rather 
coarse because of the extent from which is it collected (i.e. 5 km? resolution for some data, 1 km? 
resolution for others). For example, NASA offers a range of sea surface temperature and other data 

products that have varying properties depending on the satellite used (e.g. the TerraMODIS vs. the 
AquaMODIS sensor). In addition, there is a disjunct between what is known or stated at higher 
taxonomic levels and what has been studied at the individual species level. To illustrate, in most cases 
of megafauna such as cetaceans and seaturtles, there is a generalised understanding of critical habitats 

for populations; however, species-level critical habitat requirements are not as well understood in high 
seas areas or knowledge is confined to coastal areas. For example, many nesting beaches of 
Leatherback seaturtles are well documented whereas their critical foraging grounds have only recently 
begun to be understood through satellite tracking programmes such as the Tagging of Pacific 
Predators (TOPP) project. 

Equally important to the breadth and quality of the knowledge that the scientific community holds 
regarding high seas marine biodiversity is the ability to compile this information and make it 
accessible. The audience for this would include the marine conservation community, other relevant 
sectors, and those who make decisions that directly impact the marine environment, marine policies, 
governance, or the activities that threaten the ocean realm. 

3.1 Threats to Marine Biodiversity 

Human impacts to the biodiversity of the high seas, if left unchecked, can affect the resilience of the 
ocean system to deal with increasing threats and lead to biodiversity loss, including goods and 
services. In recent decades there has been an increase in the number of human activities targeting the 

resources of the deep sea and open ocean. These include exploration and exploitation of the seabed 
floor for minerals and genetic resources, the laying of undersea cables and pipelines, increased 
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military action and a proliferation of unsustainable fishing practices. Subsequent impacts of these 

activities include destruction of deep-sea habitats, pollution from both land- and sea-based sources, 

increased noise and the collapse of marine food webs. Atmospheric transport of airborne pollutants 

and increasing acidification from increasing levels of anthropogenic carbon dioxide also contribute to 

the growing demands. 

The slow growth and low productivity of deep-sea species, communities and habitats make them 

inherently vulnerable to invasive industrial exploitation, such as bottom trawling (UNEP 2007). This 

fishing method rapidly depletes the species, communities and habitats associated with the seafloor and 

reduces the recovery rate of the ecosystem (Beaumont and Tinch 2003, Roberts 2002). 

Global climate change is forecast to have profound effects on the oceans and thus marine species at all 

trophic levels. Sea surface warming inhibits the upwelling of cooler, denser, nutrient rich waters, thus 

suppressing primary productivity (including fisheries production). This situation may already be 

occurring in the North Pacific (Jackson 2008). Oceanic uptake of anthropogenic carbon dioxide has 

resulted in a 30% increase of ocean acidity from pre-industrial levels and is increasingly threatening 

to dissolve marine organisms with a calcium carbonate component in their bodily structure. These 

organisms include carbonate plankton and krill, both of which are important components at the base 

of many marine food webs. 

The distribution of fish stocks are strongly influenced by climate variation (Stenevik and Sundy 2007) 

and the temperature increases resulting from global warming are likely to have profound impacts on 

commercial fisheries through shifts in distributions and changes in community interactions (Perry et 

al. 2005). Over the past 25 years, distributions of exploited and non-exploited North Sea fish species 

have responded markedly to increases in sea temperature, with two thirds displaying a shift in mean 

latitude, depth or both. Additionally, half of the species with north or south range margins in the 

North Sea have experienced northward (and one southward) boundary shifts with warming (Perry et 

al. 2005). Aquaculture will also be significantly affected; for example, the optimum temperature for 

fish farming along the Norwegian coast will be displaced northwards (Stenevik and Sundy 2007). 

The combined impact of these activities is not fully understood. However, it is important that they are 

considered when planning protection of the high seas so that not only current but also future threats 

are taken into account. 

3.2 Marine Biodiversity Data, Information, and Analysis 

To date, at least two publications” have looked in depth at spatial data sources related to high seas 

conservation and HSMPAs. Both suggest that information is incomplete and lacking coordination, 

and that a streamlined, comprehensive conservation planning and data assimilation approach is 

needed for the high seas. Furthermore, one of these documents specifically indicates that a 

consultation or workshop is needed to define the type and scope of information that should be 
compiled in a centralised database to help inform the development of HSMPAs while also informing 
those entities who are undertaking activities that might have an impact on marine biodiversity in 
ABNJ (see CBD 2008c). This CBD document also proposes a data management scheme and a table 

of potential key data partners for a high-seas knowledge database. One of our aims within this report 
is to assess the current content, scope, and focus of known and accessible databases to determine gaps 

and contribute further insights. 

20 . 
These are the (1) Development of an Interactive Map (IMap) and review of spatial databases containing information on 

marine areas beyond the limits of national jurisdiction (CBD 2008c) and (2) Overview of existing high seas spatial measures 
and proposals with relevance to high seas conservation (BfN 2007) 
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3.2.1 Data Overview and Analysis 

In order for an ecologically representative network of HSMPAs to be achieved it is necessary to have 
knowledge on how species and habitats are distributed geographically, a difficult task when dealing 

with such a vast system about which little is currently known. We performed an analysis of 71 
existing scientific datasets related to the high seas, with particular attention to biodiversity 
information, which could be used to inform HSMPA planning (see Annex 8 for more detail on 
databases and contents). We reviewed databases regarding their relevance to atmospheric (above sea 

level), pelagic (water column) and benthic (seafloor) systems as well as their area of focus: chemistry, 

fisheries, habitats, marine species (outside of commercial fisheries), meteorology, oceanography, and 

physiography (the study of the natural features of the earth's surface, especially in its current aspects, 
including land formation, climate, currents, and distribution of flora and fauna). 

Approximately two thirds of the databases were found to hold chemical and physical data (chemistry, 
meteorology, oceanography and physiography) whereas the remainder hold biological data (fisheries, 
habitats and marine species). Generally, the majority of the databases are focused on oceanographic 

(31 databases) and physiographical (37 databases) parameters or features of the ocean. Regarding 
biological information, databases that are international or regional in scope are focused on fisheries 
(18 databases), indicating that data for all other marine species is localised to specific regions or areas. 
The greatest deficit is found in the number of databases holding information on high seas marine 
habitats, which is a critical component for ensuring adequate representation across an ecologically 

coherent network of HSMPAs. 

3.2.2 Species Data 

The information now available regarding distribution and density of marine species is increasing 
rapidly, especially in response to the strategic and comprehensive Census of Marine Life (CoML),”” 

an unprecedented 10-year initiative by global researchers to understand the diversity, distribution, and 

abundance of ocean life. CoML is carrying out extensive field studies into poorly known habitats and 
those assumed to be well known, with the aim of assessing the diversity, distribution and abundance 
of life in the oceans. The Oceanographic Biodiversity Information System (OBIS), established by 
CoML, is developing a strategic alliance of people and organisations with the view to creating an 

‘open access’, interoperable, online database of marine biogeographic data which includes software 
tools for data exploration and analysis. If the data held by OBIS on the abundance and distribution of 
marine species can be linked with specific marine habitat types, then the result could potentially play 
a key role in HSMPA planning by advising which habitat types are most valuable to marine species, 
and therefore should be protected. The University of British Columbia’s Sea Around Us Project, 
Fishbase and Sealifebase hold similar datasets, providing information on a vast number of marine 

species. 

Some recent reports indicate a growing body of data regarding hotspots of species. For example, Lisa 

Ballance and colleagues from NOAA Fisheries’ Southwest Science Center in the United States have 
found three distinct hotspots in the Eastern Tropical Pacific where densities of whale and dolphin 
species correlate with areas on the edge of highly productive oceanic gradients (Young 2008, Ballance 
et al 2006). In general, such physical features are known to concentrate plankton and fish 
populations, thus making them particularly significant habitat for foraging apex predators. However, 
analysis of Ballance et al. showed that these hotspots did not describe or even include the most 
important areas for many oceanic cetaceans. Instead, these hotspots encompassed edge habitat and 

they suggested that conservation efforts focused here would be of little conservation value to these 
species. This research indicates that the principles of hotspots based on terrestrial work may not apply 

to open ocean systems. 

2 http:// www.coml.org 
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According to the datasets in Annexes 8 and 9, there is fairly widespread research taking place on 

species, including information compiled on abundance, biology, census, distribution, ecology, and 

threat status. For example, high seas salmon are studied in the North Pacific Ocean and Bering Sea, 

and zooplankton and micronekton are being inventoried in the Sargasso Sea. CephBase aims to 

provide data on all living species of cephalopods and the International Maritime Organization is 

investigating the impact of invasive alien species. Specific invertebrate species that have greater data 

emphasis in Annex 8 are deep-water invertebrates of hydrothermal vents and ridges, cephalopods, 

crustaceans, and molluscs. Generally, seamount and seabed species are also a focus for data 

collection. 

Analysis of the representation of species groups (fish, invertebrates, marine mammals, plants, sea- 

birds, sea-turtles or vertebrates) across the databases (Annexes 8 and 9) with a focus on marine 

species indicates a predominance of invertebrates: 24 of the 37 species datasets include a focus on 

invertebrates (ranging from microscopic zooplankton to giant cephalopods). However, this group is 

still clearly underrepresented across our suite of biodiversity knowledge because many of these 

species are still undiscovered. In contrast, few datasets that are publicly available focus on keystone 

species: only 8 species datasets include marine mammals and seaturtles, 3 include fish, and 4 include 

seabirds. While information about the distribution and richness of these species groups is available 

(Cheung et al 2005), there is a gap in a comprehensive assessment of their life histories, for example, 

how migration routes and critical habitats might affect the siting of HSMPAs. 

Organised and targeted research at the global scale is demanding, costly, and time-consuming but 
essential to building our knowledge of the high seas. A patchy approach at compiling data means that 

gaps and biases are prevalent in some high seas biodiversity datasets. For example, information on 
the migration routes of species that traverse large expanses of the ocean during their life cycle, such as 

the Wandering albatross and Leatherback seaturtles, is severely limited and spatially restricted to 
where organisations have concentrated research efforts. However, many highly migratory species 

research groups are emerging and databases concerned with the behaviour of a limited number of 

these species are included in Annex 9. 

While much of the data on high seas species biodiversity is accumulated through opportunistic 

approaches such as records of historic fish landings and missing catches, as well as from observers 

that are placed on various vessels, there are some excellent examples of ecosystem-based monitoring 

practices that should be a model for how to accumulate information for making decisions and better 
understanding compiex oceanic processes. For example, NOAA is mandated to conduct regular 

monitoring cruises that examine physical and biological habitats, mid trophic-level fishes and 
invertebrates, and apex predators in specific large-scale geographic regions (such as a 21 million km? 

portion of the eastern tropical Pacific) (L. Ballance, pers. comm. 2008). This kind of consistent, 
scientifically rigorous approach to monitoring and reporting is critical for protecting the most 

vulnerable and valuable areas of the high seas. 

Data from localised species research is rarely communicated between data holders on any scale (local, 

regional or international), and so is often not amalgamated into more accessible and interoperable 
regional and global databases. There are, however, some excellent exceptions, such as the 
International Cooperative for High Seas Salmon Research.” An increase in capacity for coordination 

and communication between smaller and broad-scale projects could ensure the data is standardised 
and accessible to policy makers. This process will be particularly important for addressing emerging 

threats which impact the high seas on a global scale (such as the effects of a changing climate on 
species, communities and ecosystem function) and therefore co-ordinated research initiatives to 
address these issues should be strengthened. 

22 = 
see www fish. washington edu/research/highseas 
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The World Register of Marine Species (WoRMS)” provides a consolidated database of species 
registers with consistent taxonomy and aims to provide an authoritative and comprehensive list of 

names of marine organisms. Lessons learned from WoRMS can provide valuable insights and 

direction for how to work with and manage knowledge regarding the biodiversity of marine life. For 
example, scientists affiliated with the Census of Marine Life consolidated 34 regional and highly 
specialised inventories (WoRMS 2008). In this process, the total number of species was reduced by 
one-third as redundant names and aliases were removed during the streamlining of databases. By 
adopting a similar validation process, the knowledge on high seas marine biodiversity can perhaps be 
better merged and synchronised. 

3.2.3 Habitat Data 

Of all the databases reviewed for this report, more than one specifically focuses on seamounts, cold 
water corals and chemosynthetic/hydrothermal vent systems, while none exclusively deal with other 

high seas habitats, such as the mid water column (below 200m) and sponge reefs and fields. These 
gaps should be addressed in order to create an ecologically representative network of HSMPAs, and 
not one that simply focuses on ‘hotspots’ of data collection. What is also needed is better 

understanding of correlation with threats. Halpern et al. (2008), who developed a global map of 
human impacts on the marine environment, recommend that distribution of habitat types be better 
studied. It is of vital importance to establish baseline information on high seas habitats, which 
subsequent anthropogenic impacts can be measured against, so as not to suffer from a ‘shifting 
baseline syndrome’ (Pauley et al. 1998), where a degraded habitat becomes established as the norm. 

Much has been learned about cold-water corals and seamounts, as evidenced by database content and 
research endeavours. For example, CenSeam, aaa programme associated with the Census for Marine 

Life, is compiling information about marine biodiversity on seamounts. These focused, coordinated 
research efforts provide a useful model for how to build knowledge on other high seas marine 
habitats. The vulnerability of seamount ecosystems is becoming an increasing concern. The slow 
growth and restricted distribution of many of the species associated with seamounts make them 
particularly vulnerable to industrial activities. At least 50,000 seamounts over 1000 meters high are 
estimated to exist in the world’s oceans. Over half (53%) of known seamounts are located in the high 

seas area (Harris 2007). 

Cold-water coral species known to inhabit the deep sea are now greater than the number found in 
shallow and tropical seas and, like seamount communities and habitats, are particularly vulnerable 
(Gianni 2004). Cold-water corals add complexity to seamounts and other deep-sea environments, 
offering refugia for a diverse array of invertebrates and fish (including commercially important 
species), and provide a hard substrate for colonisation by other encrusting organisms accessing the 
increased food supply provided by prevailing currents. Video observations have documented the rich 
biodiversity of cold-water coral reefs and have also recorded the impacts of destructive human 
impacts such as bottom trawling on reef communities (Clark et al. 2006). Thus, this habitat should 

maintain high research interest. 

Hydrothermal vents represent isolated islands of biodiversity and productivity in an inhospitable 
abyssal environment. They host one of the highest levels of animal abundance on earth and 

approximately 90% of described species are endemic and rare, as they are highly specialised to 
extreme physio-chemical conditions (SCBD 2008, WWEF/IUCN 2001). The only current threat to 
hydrothermal vents is from marine scientific research where bioprospectors require large quantities of 
a particular organism to obtain useful quantities of a natural product. A substantial future threat may 

arise from the mining of polymetallic sulphide deposits incurring severe physical damage and 

disturbance to vent communities (WWEF/IUCN 2001). 

23 
5 see WWW. marinespecies.org/ 
4 
see www.censeam.niwa.co.nz 
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The three habitats described above represent important areas for biodiversity and should be protected 

in an ecologically representative network of HSMPAs. However, they are not distributed evenly 

across the oceans; for example, the Atlantic Ocean may have only 40 hydrothermal vents, whereas the 

Indian, Pacific and Southern oceans collectively may contain around 12,000 vents. Since the Atlantic 

Ocean vents are rarer more isolated (Harris 2007), this will have implications for which high seas 

areas are prioritised for protection. New seamounts, corals and vents are constantly being discovered 

and the scientific knowledge on the biodiversity and human impacts on these habitats continues to 

increase. It is important that this new knowledge is made rapidly available to HSMPA planners to 

ensure adequate protection of these vulnerable ecosystems before they are damaged or destroyed. 

3.3 Proxies for biodiversity 

There are a number of parameters that could potentially be used as a proxies for biodiversity in the 

high seas and therefore inform us about priority areas for HSMPA planning. In the vast landscape of 

the high seas, species often aggregate in areas where mixing of the water column has promoted the 

upwelling of cooler, nutrient rich waters and increased local primary productivity. These conditions 

are conducive to food web development where primary producer presence results in aggregations of 

planktivores and low-level predator species; in turn, this determines the distributions of predatory 

pelagic mega-fauna (Palacios et al. 2006, Hyrenbach et al. 2000). Thus, areas of high primary 

productivity generally correlate with high biodiversity. 

This mixing of the water column can be brought about in a number of ways: static bathymetric 

features, for example mid-ocean ridges, seamounts and submarine canyons, alter the water flow above 

them, increasing turbulence and enhancing mixing of water bodies (Opdal et al. 2008, Hyrenbach et 

al. 2000, Wolanski and Hamner 1988). Distributions of a number of cetacean species have been found 
to correlate with bathymetric variables, particularly the aspect of the sea floor and the depth of the 

water column (e.g. Skov et al. 2008, Macleod and Zuur 2005). 

Persistent hydrographic features such as ocean fronts and currents represent some of the best known 

oceanographic patterns (Hyrenbach et al. 2000). Fronts occur where waters of different temperature 

and salinity meet leading to enhanced surface convergence and vertical mixing at all levels of the 
water column. This results in the upwelling of nutrients to the surface and the creation of predictable 
sites of concentrated primary production and prey aggregation (Bograd et al. 2004, Hyrenbach et al. 

2000, Sournia 1994). This high predictability and persistence makes oceanic fronts ideal “signposts” 
and “highways” for species in an otherwise featureless landscape (Hyrenbach et al. 2000). Similarly, 
physical forcing mechanisms such as localised upwelling, eddies, and buoyancy fluxes can create 

small-scale ephemeral hydrographic features such as localised fronts and convergence zones. The 
promotion of primary productivity by these features creates a dynamic, patchy landscape of foraging 

grounds, which are of critical importance to pelagic species in the food stressed environment of the 
open ocean (Hyrenbach et al. 2000). 

It is possible to detect these oceanographic features through the use of remote sensing and satellite 
technologies, which have the capability of detecting the sea surface temperature gradients indicative 
of fronts, and levels of chlorophyll that are related to ocean primary productivity levels. These 
datasets are generally readily accessible at global and regional scales and could be used to identify 
priority areas of high biodiversity to be incorporated into the HSMPA network. 

It has also been suggested that species presence could potentially be utilised as a proxy for these 

highly productive areas. Globally, seabird species richness has been found to be strongly associated 
with basin-wide oceanographic fronts, particularly the sub-tropical, sub-Antarctic and sub-polar fronts 
of the Southern Ocean (Cheung et al. 2005). This has led to the suggestion of seabird presence being 

used as a proxy for high productivity frontal regions and therefore a tool for siting MPAs in the 

Southern Ocean (Harris et al. 2007). This would provide an inexpensive approach to HSMPA 
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planning, an important consideration for developing countries which often do not have the capacity to 
fund conservation measures. 

3.4 Discussion: Gaps in Science Knowledge 

Although an increasing amount of information is available regarding high seas biodiversity, there is 

still a great need to continue exploring the oceans and building our scientific knowledge, especially 
when considering the vast expanse of the deep seas. Improved scientific understanding of the 
complexities of marine biodiversity found in cold-water corals, continental slopes, hydrothermal 

vents, seamounts, and ridges of the deep-sea bed is required (UNGA 2006, UNEP 2007), with 
particular emphasis being placed upon the biogeography, reproductive strategies and vulnerabilities of 

these ecosystems (CBD 2008c). 

For improved scientific understanding of the deep sea floor and its associated biological communities, 

the maintenance of long-term observation systems will be necessary. One option is to create a 
network of ocean observatories to enable easy access to standardised data management and archiving 

systems (UN General Assembly 2006). The ESONET programme is one example of such an 
endeavour, aiming to create a system of underwater observatories, linking various institutions 

conducting research in this area, in order to provide long-term monitoring and experimentation of the 

deep sea and its parameters (ESONET 2008). 

Irrespective of the above recommendations, increased collaboration among institutions working on a 
global spectrum is essential in order to produce a more streamlined, long-term system of managing 

and accessing critical information and knowledge. Without building capacity in this area, little 
effective progress will be made. 

4. Considerations for Management of High Seas MPAs 

In light of the significant gaps that still exist in our knowledge of the high seas and its biodiversity, it 
is important to consider the methods by which HSMPA planning can progress, and how a 
precautionary, ecosystem-approach may be applied. Until scientific research significantly increases 

our knowledge base, it will be important to utilise tools such as the Global Open Oceans and Deep 
Seabed (GOODS) biogeographic classification system (CBD 2008d) and other proxies to inform the 
planning process. 

4.1 Marine Spatial Planning 

Marine Spatial Planning (MSP) is a relatively recent concept that is viewed as a way of improving 
decision-making and the delivery of an ecosystem-based approach to the management of marine 
activities. It provides a plan-led framework, including policies and regulations, that incorporates 
components of environmental management systems and tools utilised in land-use planning (Gubbay 
2004). Whilst MSP is not explicitly specified in UNCLOS or the CBD, it can provide practical 
assistance for States in fulfilling their international obligations under these conventions, as well as 

helping to ensure the long-term productivity and resilience of high seas ecosystems and services 

(Ardron et al. 2008). 

MSP requires that all human activities are considered proactively, i.e. not just where they cannot 

occur, but also where they can occur (Ardron et al. 2008). MSP would therefore provide the 
delineation of spatial zones each with a different management regime dependent upon the needs of all 

stakeholders; for example, some may be managed for fishing gear type, some temporarily or 
permanently closed to fishing, and others may be licensed for oil or gas extraction. HSMPAs could be 
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incorporated into such a zoning system being either managed as no-take zones or to allow some 

controlled, extractive use. Although they would stand in their own right as a sectoral interest, they 

would also be linked to other sectors, for example by helping industries utilising marine resources 

fulfil their marine conservation objectives. 

Overall, MSP provides a planning and management framework that can increase consistency in 

decision making and present a transparent strategic approach allowing all industries to be given equal 

and fair consideration of how their activities may be affected by MPA site selection, management and 

network design (Gubbay 2004). It will therefore minimise conflicts of use, help address the 

cumulative impacts of these uses, provide a framework for responding to new and emerging activities, 

and provide a clearly accessible mechanism for stakeholder involvement. However, for MSP to be 

effectively implemented on the high seas, States will need to significantly improve coherence among 

and between global and regional agreements, institutions, and national administrations (Ardon et al. 

2008). Ardron et al. (2008) suggest three priorities and actions for improving institutional coherence: 

(1) reform existing institutional arrangements to better support conservation and sustainable use of 

biodiversity, for example by an Implementing Agreement (see Section 5.1); (2) provide high-level 

global support and coordination, possibly through a UN established body, and establishing agreed 

overarching governance rules; and (3) providing regional support through a global cooperative MSP 

and protected areas programme. 

4.2 Management of HSMPAs 

All areas of the high seas are under the jurisdiction of some type of governance or management body 

with varying mandates and responsibilities. However, not all of these regimes are involved with 

measures that contribute to the protection of the high seas; thus, significant gaps in coverage exist. 

Management regimes related to the protection of the high seas can be considered according to three 

main types: (1) Regional Fisheries Management Organizations (RFMOs) and their closures, (2) 

Regional Seas Conventions, and (3) Institutional Measures, such as the International Maritime 

Organisation (IMO). In the process of establishing HSMPAs, it will be important to consider where 
legal instruments can be feasibly used to implement and manage HSMPAs and address who is obliged 
to abide by them, including what activities they have the mandate to control. Figure 11 illustrates the 
location and density of management regimes involved in high seas conservation practices overlaid by 

the highest priority HSMPA proposals. All but two (areas 3 and 4) high seas priority areas identified 

in Section 2.2 falls within the spatial limits of at least one high seas management regime active in 
conservation measures, and over half lie within areas with more than one. This is encouraging as there 
is at least one currently active mechanism that could potentially be engaged in the designation of a 

pilot HSMPA at most identified priority areas as outlined in this report. 
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Figure 11: Density of management regimes active in high seas conservation overlaid with the 

nine HSMPA priority areas. 
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4.2.1 Regional Fisheries Management Organisations (RFMOs) 

To date, attempts to achieve sustainable management of high seas fisheries have been primarily 

through the development of Regional Fisheries Management Organisations (RFMOs) which 
encourage cooperative management between those who choose to participate (Sumaila et al 2007). In 

addition to the UNFSA, these responsibilities have been outlined by other international agreements, 
such as the UN Food and Agriculture Organisation’s (FAO) Code of Conduct for Responsible 

Fisheries, also established in 1995. The Code of Conduct includes a series of technical guidelines that 
are continually added to advise those involved in fisheries on issues that arise, including 
implementation of the ecosystem approach to fisheries and (upcoming) marine protected areas. Their 
main functions are to gather and assess scientific information about fish stocks, establish regulatory 
measures, and ensure compliance through appropriate enforcement mechanisms (Sydness 2001). 

However, there are a number of significant gaps in the current RFMO framework that weaken the 
protection of the high seas. Very few are carrying out their responsibilities as outlined in the 1995 
UNFSA to adopt an ecosystem and precautionary approach, with the scope of their individual 
mandates varying considerably. Although progress by a number of RFMOs is being made, only one-- 
CCAMLR-- is consistently implementing measures based upon a precautionary and ecosystem-based 
approach. CCAMLR serves as a model for monitoring and controlling impacts on associated and 
dependent species such as seabirds and non-target fish. It also has a comprehensive ecosystem- 
monitoring programme (CEMP) and applies measures to mitigate seabird bycatch (Mooney-Seus & 
Rosenberg 2007). This inconsistency between RFMOs results in geographically patchy protection for 
species and ecosystems. Additionally, many areas of the high seas are not covered by RFMOs with 
the capacity to regulate damaging activities such as bottom fishing and deep-sea trawling. There is 
also a lack of uniformity with respect to RFMO conservation and management measures where they 
are in place. 

It may be important to consider where Vulnerable Marine Ecosystems (VMEs) need to be fully 
protected from all adverse impacts, including stringent controls of disruptive activities such as mining, 
cable laying, etc., as well as the loss of fish biomass through fishing. In areas where this is deemed 
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necessary, HSMPAs may have an important role to play in defining the boundaries and specific 

management regime of the area, whilst being supported by the relevant RFMO and other management 

arrangement. The above example illustrates that when policy responds positively to science, 

beneficial results can happen. Thus, good governance mechanisms are essential to addressing directly 

the challenge of implementing future HSMPAs as well as providing a complement by addressing 

threats to high seas outside of protected areas. 

In order to achieve the goal of improved ecosystem management, it has been suggested that a 

broadening of several RFMO mandates would be necessary in order to take an ecosystem approach to 

fisheries management, including the establishment of MPAs for conservation reasons (CBD 2008a, 

UNEP 2006). For example, RFMOs could move to have specific provisions, as in the Antarctic, for a 

means to ensure coordination at the regional level between HSMPA arrangements and any relevant 

regional fisheries management organisation. Further cooperation and coordination between RFMOs 

and other regional entities such as the UNEP Regional Seas conventions, as called for in paragraph 56 

of General Assembly resolution 59/25: para.167 would help to facilitate this (Kimball 2005). The 

FAO is also in favour of broadening and strengthening the mandate of Regional Fisheries Bodies to 

Regional Oceans Management Organisations (ROMOs), which would monitor and assess the 

cumulative impacts of activities on the oceans. This would result in more effective fisheries 

conservation and management and be in support of subregional, regional and global cooperation and 

coordination in fisheries (FAO Code of Conduct for Responsible Fisheries: Annex 2: Resolution). 

An example of an attempt to increase RFMO capacity is illustrated by Greenpeace’s current campaign 

to fully protect three areas of international waters enclosed by EEZs in the Western and Central 

Pacific Ocean. These “donut holes” are significantly overfished by international fleets which often 

utilise destructive fishing practices and partake of Illegal, Unreported and Unregulated (IUU) fishing 

within the adjacent EEZs. Greenpeace is calling on the West and Central Pacific Fisheries 

Commission (WCPFC) for permanent closure of the three areas to all fisheries under its management, 

and suggests the option of extending the northern boundary of the South Pacific Regional Fisheries 

Management Organisation (SPRFMO) — currently under negotiation — to include the areas. Once in 

force, the SPRFMO could then designate these sites as HSMPAs and close them to all extractive 

human use (Greenpeace 2008). If successful, these HSMPAs would be the first to offer full protection 

to a marine area, consequently protecting the species, habitats and communities present, including 

important tuna spawning and migration routes, and seamount ecosystems. 

4.2.2 Regional Seas Conventions (RSCs) and Institutional Measures 

Regional Seas Conventions (RSCs) are discussed in Sections 2.2 and 2.3 in this report. 

The first International Whaling Commission (IWC) whale sanctuary was first established in 
Antarctica in 1938 due to the fact that whaling had not yet occurred in this region and it was deemed 
highly desirable that the immunity enjoyed by whales in this area should be maintained. The 

Sanctuary was reopened in 1955 as a means of reducing pressure on catches in the rest of the 
Antarctic whaling grounds. A second Whale Sanctuary was established in the Indian Ocean in 1979 
and has been further extended on two occasions since its designation, and a third Sanctuary was 
designated in 1994 in the Southern Ocean. Two additional proposals for Sanctuaries in the South 

Atlantic and South Pacific have been submitted to the Commission, but as Whale Sanctuaries can 
only be designated and sustained based upon sound scientific advice, both proposals have failed to 
become accepted. 

The International Maritime Organisation (IMO) instruments used in the designation of Special Areas 
have been supplemented by the soft law concept of ‘Particularly Sensitive Sea Areas’ (PSSAs) 
(Schwarte and Siegele 2008). A PSSA is defined by IMO as “...an area that needs special protection 
through action by IMO because of its significance for recognised ecological or socio-economic or 

scientific reasons and which may be vulnerable to damage by international maritime activities” (IMO 
2008). Once a site has been designated as a PSSA, measures can be set in place to control the 

36 



maritime activities in that area: ships routeing measures can be altered, where the PSSA can be 

identified as an area to be avoided; strict application of MARPOL discharge and equipment 
requirements; and the installation of Vessel Traffic Services (VTS) (IMO 2008). 

If expanded, these mechanisms implemented by the IMO have been recognised by many States as 
potential tools for the establishment of MPAs on the high seas (Schwarte and Siegele 2008). More 
specifically, IMO measures used to regulate international shipping may be used to establish PSSAs on 
the high seas, and the procedures utilised by IMO to identify and designate PSSAs may be relevant as 
a model of an internationally agreed procedure to regulate activities (Gjerde 2002). This procedure 
would be based upon the concept of the “freedom of the sea”, where if a State does not comply with 
regulations, e.g. by overfishing, it may eventually lose its right to participate in that particular high 

seas freedom (Schwarte and Siegele 2008, Gjerde 2002). 

4.3 Discussion 

Generally, ocean management will have to adapt as progress is being made toward the establishment 

of HSMPAs. Precaution will always need to be taken with regard to human activities on the oceans as 

we gain a better understanding of their impacts. Once ecologically and biologically significant areas 
are identified, this knowledge can then be fed into the MSP framework in order to inform which 
spatial zones should be protected and how this relates to other sectoral interests in the area. 

Encouragingly, there are a number of management regimes involved in high seas conservation and 

HSMPA planning; however, the gaps that still exist both within and outside these regimes are 
substantial. Key to the protection of the high seas will be an integrated, multi-sector approach that 

maximises protection of priority biodiversity areas from different threats governed by more than one 
specialised management regime. It must aim to enhance co-ordination among specialised regimes in 
order to encompass both current and emerging high seas threats (Kimball 2005). 

The planning process for HSMPAs benefits from the unique opportunity to apply the lessons learned 
from the years of experience gained through implementing and managing coastal and nearshore 
MPAs around the world. A proactive, versus a reactive, approach is possible given the knowledge 
available on a number of oceanic features, species assemblages, migration patterns, environmental 
models, and the like (UNGA 2006). What remains important is that action is taken in a timely manner 
in order to provide a baseline which can then be updated and refined as further knowledge comes to 
the fore. Additional principles of designing MPA networks can be found in the IUCN WCPA 
guidelines (see WCPA/IUCN 2007). 

Finally, management of HSMPA networks, once established, must have the ability to adapt in light of 
new scientific research. This is important in all protected area systems, but is vital in the dynamic and 
ever-changing environment of the high seas, where the physical processes of the ocean, such as 
currents and convergence zones, directly influence the distribution of many species. 

5. Cooperation and Collaboration 

Considering that approximately 50% of the earth’s surface is beyond national jurisdiction, the creation 
and implementation of HSMPAs is a vast undertaking and requires cooperation among legal and 
scientific institutions. According to the IUCN (2004), HSMPAs provide an opportunity for global 
cooperation to achieve higher levels of protection for specific sites and a coordinated mode for 
decision-making among diverse stakeholders including governments, industrial sectors (i.e. fishing 
and shipping) and conservation organisations, at regional and international levels. Aspects of 
accountability, participation, and transparency are all critical for cooperation to work at such a scale 
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(UNEP 2006). ‘10 Principles for High Seas Governance’ were released by IUCN at the 2008 World 

Conservation Congress in Barcelona’. These principles aim to provide modern governance guidelines 

to improve high seas management and ensure sustainable development of the world’s oceans. They 

include aspects ranging from the precautionary approach to the public availability of information, and 

provide a formal outline for improved future high seas governance decision-making (IUCN 2008). 

Essentially, progress on HSMPAs will require formal collaboration among those engaged with the 

management of sector-specific activities as well as those focused on conservation of regions or 

species at high political levels. Equally important is scientific and academic cooperation among those 

who gather and analyse data and knowledge regarding high seas marine biodiversity. 

5.1 An Implementation Agreement 

Significant gaps exist in the legal and governance framework that is needed for the implementation of 

a network of HSMPAs. No global instrument currently in place is competent to address the threats 

impacting the high seas in a cross-sectoral manner, nor is there a governance structure with the 

capabilities to facilitate cooperation and coordination of activities on the high seas (IUCN 2008). 

There is also a lack of coherence between existing agreements, institutions, and administrations 

(Ardron et al. 2008), meaning that the harmonised approach necessary for implementing HSMPAs is 

far from reality. 

A long-term solution to these gaps, which the European Union (EU) and a number of other 

organisations, including IUCN and Greenpeace, strongly support, is the creation of an Implementation 

Agreement under UNCLOS. This Agreement would clarify the terms under which States are required 

to co-operate regarding the utilisation and protection of the high seas, for example through cross- 

sectoral integrated management, thus reducing the likelihood of conservation measures on the high 

seas being undermined by non-cooperative States. It would be able to adopt modern approaches such 

as the precautionary and ecosystem-based approach, and would facilitate and enhance co-operation 
and co-ordination between existing regulatory frameworks and bodies. Under its remit, it would 
provide for the establishment of MPAs based on the identification and designation of vulnerable 
marine ecosystems and species in ABNJ, based on the best available scientific information and the 
precautionary principle (EU 2006, Hart 2008). Overall, an Implementation Agreement would give 

substance to the provisions of UNCLOS without necessarily bringing in new principles of 
international law or new legal elements (Hart 2008). However, some countries feel the need for an 

UNCLOS implementing agreement has not yet been established despite the wide support for the 

establishment and management of HSMPAs (Ardron et al. 2008). 

5.2 Incorporating Science into Policy 

For HSMPAs to be implemented, it is important for policy to be grounded in clear, updated, and easy 
to understand science so that decisions are most appropriate to current knowledge and reflect best 
available information needed for decisions. UNEP’s Ibrahim Thiaw suggests that “emerging issues 
identified by scientists must find their way more quickly onto [the] shortlist of priorities” for those 
making decisions (2007). Decisions are often made despite the presence of adequate knowledge that 

might influence or inform a policy for the benefit of conservation (e.g. Daw and Gray 2005). One 
way of giving the high seas scientific community a strong, clear voice respected by all is to adopt 

respected expert mechanisms such as the Intergovernmental Panel on Climate Change (Rochette and 

Bille 2008). This type of process would provide an overarching scientific view regarding the high seas 
and allow decisions to be made in a very open, transparent forum. 

25 The 10 Principles are as follows: (1) Conditional freedom of activity on the high seas; (2) Protection and preservation of 
the marine environment, (3) International cooperation: (4) Science-based approach to management; (5) Precautionary 
approach; (6) Ecosystem approach; (7) Sustainable and equitable use; (8) Public availability of information: (9) Transparent 
and open decision-making; and (10) Responsibility of States as stewards of the global marine environment. 
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Future collaborations require identification of those organisations that are engaged with high seas 

conservation. Strong links between ongoing research initiatives are needed in addition to links 
between policy and science. Annex 9 is a list of primary institutions or initiatives that are engaged to 
a significant degree in the arena of HSMPAs or closely relevant processes. They’ve been categorised 
regarding their scope and mission, and represent a breadth of institutional foci including data 
management and research, capacity building, education, and advocacy, as well as expertise in law, 

governance, and policy. 

Overall, with respect to the institutions and initiatives listed in Annex 9, data management and 
research is well represented by high seas and marine biodiversity stakeholders, but despite the positive 
activities of RFMOs such as the North East Atlantic Fisheries Commission (NEAFC) and the 

Northwest Atlantic Fisheries Organisation (NAFO), is under-represented overall in the fisheries 
sector. This is especially true at the regional level. As the fisheries sector often has a greater capacity 
for ongoing data collection and so provides a much longer time series than other scientific studies, it 
has significant potential to inform HSMPA planning. In addition, as some fisheries sector 
stakeholders in the high seas have significant capacity building as well as political power, they could 
be instrumental in realising an ecologically coherent network of high seas marine protected areas. It is 
vital that the fisheries sector also plays a key role in the management of HSMPAs as the geography of 

the oceans is so vast. Cooperation among sectors, particularly within the fishing group, will be 
necessary to set up peer agreements and self-policing components to keep anthropogenic pressures off 

the protected areas in the high seas. This is demonstrated by the 2008 agreement between the four 
members of the Southern Indian Ocean Deepwater Fishers Association (SIODFA) (see Section 2.2). 

Since the fishing sector is a particularly important partner in high seas collaboration, we conducted a 
brief analysis of fisheries stakeholders listed in Annex 11, which reveals that regional entities have a 
greater focus on capacity building and law/governance than international stakeholders, but have little 
focus on advocating for HSMPAs. In contrast, international fisheries stakeholders have more 
involvement in HSMPA advocacy, managing data, conducting research, and affecting policy. Since 
HSMPAs will generally be implemented at the regional level, it will be important to engage the 
regional fisheries sector in advocating for HSMPAs, especially as their strengths in capacity building 
and governance will positively contribute to the process of HSMPA implementation. More 
importantly, communication between the fisheries bodies across levels will be necessary to strengthen 
their abilities at implementing an ecosystem-based approach to high seas protection. Figure 12 
illustrates the distribution of these foci among international and regional fisheries institutions. 

Figure 12: Main Foci of Fisheries Institutions Separated by Political Scope. 
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Collaboration at the regional level is particularly important for RFMOs, where increased cooperation 

and communication could see those with mandates of limited scope be improved and updated for 

more effective high seas management. Some national governments, NGOs, and research/academic 

institutions either support or actively participate in high seas conservation or understanding. 

Examples include the United States NOAA Office of Exploration and Research and the German 

Federal Agency for Nature Conservation (BfN), as well as Canada’s Fisheries and Oceans 

Department (DFO), which manage a Bluefin Tuna Validation Project. Many academic institutions, 

such as Duke University, also manage research programmes that monitor species and habitats in the 

high seas and thus are important for the generation of new information. 

6. Considerations for Funding 

In light of the significant amount of research yet to be undertaken on the high seas, there exists a 

significant gap in funding available for high seas research. Annex 12 contains a list of five potential 

sources of funds for research regarding high seas biodiversity conservation and HSMPAs. While this 

section is not comprehensive and government sources were not included, we anticipate that it will 

provide an opportunity to discuss potential ways to fund HSMPAs. 

The 2003 IUCN World Parks Congress estimated that US $25 billion in additional annual support is 

required to effectively maintain the current global system of protected areas within EEZs (IUCN 

2003). Costs associated with HSMPAs include establishment, administration, employment, 

monitoring, and enforcement. On the basis of survey data on the financial requirements of 83 MPAs 

worldwide, Balmford and colleagues suggest that a global MPA network covering 30% of all the 

world’s seas (both territorial waters and high seas) might cost between US $5 billion and US $19 
billion annually to operate (Balmford et al. 2004). Ongoing research is also critical to ensure that 
future HSMPAs will be sited in the most appropriate locations and adhere to the scientific criteria 
mentioned earlier in this report. 

Funding shortfalls can limit current, important projects. The CoML and OBIS have been in existence 
for almost ten years and have provided a body of scientific knowledge that is unique and wide- 
ranging, with equally unique implications for policy and applications for both conservation and 
development (SCBD 2008). Yet, they also demonstrate that research programmes are still only 
scratching the surface of what could be potentially learnt regarding the high seas, thus it is vital that 
secure funding sources are established for these and similar programmes so they continue. 

A number of options exist related to financing MPAs on the high seas. Morling (2005) suggests 
multilateral agencies like the Global Environment Facility (GEF) can play a role, as well as national 

governments, in terms of providing support for conservation. Market-based approaches can generate 
income based on ocean activities, such as extractive and bioprospecting activity, fishing, overflights, 
shipping and permits for commercial activities. Payments for environmental services and private 
sector investment are also promising (Morling 2005). Additionally, the International Seabed Authority 
has an Endowment Fund that provides training for developing country professionals to participate in 
collaborative research.”° Similar trust funds might create opportunities for gaps as they’ve been 
identified in this report. 

26 
see http://www. isa.org.jm/en/efund/fund 
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7. Recommendations 

Though there is a growing body of information available about the oceans, there are gaps in 
knowledge regarding high seas areas, such as the dynamic and complex physical oceanic processes, 

climatic relationships, and dearth of biological information about deep-sea species and habitats. 
Overall, the recommendations from this report, including those listed in the Executive Summary, are 

the following: 

High Seas Marine Biodiversity Knowledge Gaps and Priorities 

There is a need for representative, replicated HSMPA networks to increase the resilience 
of marine ecosystems to both local and wide-scale impacts. It will be important to include 
permanent, no-take marine reserves in these networks, as well as HSMPAs that are 
flexibly managed in space and time in order to respond to seasonal fluctuations and 
species-use patterns. 

Consolidated databases of species and marine research, such as those provided by 
WoRMS and CoML, should be supported and expanded. 

Existing data, maps and coverage of bioregionalisations, biogeographic features, and 
geopolitical information should be consolidated into a centralized knowledge 

management system. We recommend one or more focused workshops for the following: 
(1) to review available high seas data and agree on parameters for consolidation into an 
accessible and interoperable system and (2) to identify knowledge gaps and help prioritise 
funding and research direction. This process should take into consideration work that has 
already been established for an Interactive Map (IMap) (CBD 2008c). 

Biodiversity knowledge regarding cold-water corals, seamounts, and hydrothermal vents 

is growing but needs to be tempered with additional research efforts on underrepresented 
habitats and species such as invertebrates. 

Data validation processes should be adopted, similar to the WoRMs process of removing 
synonyms among datasets, so that knowledge on the high seas can be better merged and 
synchronised. 

Planning High Seas Marine Protected Areas: 

Spatial mapping of data layers from all sectors (biological data, governance regimes, etc.) 
will be important in the identification of priority sites and evaluations of the ecological 
value of proposed HSMPAs. 

The use of biogeographic classification systems, such as that developed in the GOODS 
report (CBD 2008d), and other biodiversity proxies, such as GIS analysis of seafloor 
geomorphic features, will be necessary to move HSMPA planning forward in the absence 
of comprehensive knowledge on high seas biodiversity. 

Future proposals for pilot HSMPAs should be streamlined to correspond to the CBD 
COP9 criteria and guidelines, and it must include extensive scientific justification for 
their designation. This level of detail will help instil political support and increase the 
proposal’s probability of implementation. Management implications and _ political 
feasibility are important future considerations. Clear and transparent communication 
must take place among those who are developing such proposals so that pilot sites can 
provide the best available opportunities to learn quickly from the process and transfer 
insights. 

Improving High Seas Governance and Management: 

Develop an international agreement under UNCLOS to protect biodiversity on the high 
seas, based on ecosystem-based management and the precautionary approach, which 
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would promote coordination and harmonisation between relevant international and 

regional instruments as well as facilitate the establishment of HSMPAs. 

e Specific and clear practical guidance is recommended so that institutions and 

governments understand the next steps required for implementation of HSMPAs, and 

other sectors such as industry can then plan to avoid carrying out activities in certain 

areas. This guidance could be developed based on lessons learned through the designation 

of pilot HSMPA sites as well as experience gained in managing MPAs in remote offshore 

areas. 

e An integrated, multi-sector management approach for HSMPAs is needed which 

maximises protection of priority biodiversity areas from a range of threats and which are 

governed by more than one specialised management regime (e.g. the MoU between 

OSPAR and the NEAFC). 

e Scientific findings need to be correlated with political/legal/governance mechanisms for 

establishing and enforcing MPAs on the high seas. A promising tool to improve this area 

is the process of Marine Spatial Planning where HSMPAs are considered in relation to 

other multi-sector interests in the marine environment. 

e Planning and management of HSMPA networks must be able to adapt in response to 

increased scientific research, a growing body of new knowledge, and the wide scale 

effects of threats such as global climate change. 

Coordination, Collaboration, and Communication 

e Increase the capacity of coordination and communication between smaller and broad- 

scale projects to ensure data is standardised and accessible to policy makers. For 

example, link information from the Census of Marine Life with other high seas 

information, including Vulnerable Marine Ecosystems and the World Database on 

Protected Areas. 

e Communication of new information, including updates on governance reform and 

scientific discovery, to decision-makers needs to be accelerated and a sense of urgency 

for action embedded in the stakeholder community. 

e Summaries of technical reports should be developed in a language that is accessible and 

meaningful to policy makers. 

e Identification of innovative funding mechanisms is needed to support implementation of 

HSMPAs; examples include endowment funds and market-based costs associated with 

ocean activities. 

e Existing research initiatives could expand their mandates through collaboration with 

underrepresented countries or provide funding for countries, i.e. countries in South 

America, to research high seas in geographic proximity to national boundaries. 

e Coalition building will require input from all involved sectors, but specifically the high 

seas fishing sector. Cooperation at a regional level will be particularly important for 

RFMOs with a view to increasing the capacity of their mandates for more effective high 

seas management. Communication between regional and international fishery bodies will 

also be important for transferring the skills required to establish HSMPAs. 

e The ability to compile biodiversity knowledge and increase its accessibility to the marine 
conservation community and other relevant sectors, including those whose decisions 
directly impact the marine environment, is a key consideration is planning for HSMPAs. 

e To build broad public support a coherent, well-coordinated education campaign for the 
high seas should be developed. This would include the preparation and dissemination of 
clear messages and mechanisms (ie, a simple, informative brochure) on the high seas, 

their importance regarding biodiversity, the history of protective measures, and the 
conservation value of MPAs in the open ocean. Additionally, working with journalists 
can increase the number of articles in mainstream media (ie New Scientist, Washington 

Post, etc). 
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e There is a need to develop guidance on the use of proxies to assist with the identification 

of potential areas of ecological and biological significance, and to identify areas 
representative of a particular habitat or community type in a specific bioregion, in order 
to support the development of representative networks of MPAs. 

8. Conclusions: A Way Forward for High Seas MPAs 

The information and data available on high seas marine biodiversity represents a breadth of species 
and habitats in the benthic and pelagic realms of the open ocean. While gaps do exist in some 
geographies, species representation, and habitats beyond major ocean hotspots, it is encouraging that 
the number of institutions, initiatives, and scientists dedicated to increasing the global understanding 
of marine biodiversity is expanding. As a new high seas governance framework is slowly moving 
forward, we recommend that a parallel process be undertaken to maximise our knowledge of high 
seas marine biodiversity through increased collaboration, knowledge management, and streamlining 
of interoperable data systems. Despite the challenges with how HSMPAs are defined, they inherently 
include political and biophysical components. Therefore, it will be critical that future fora on 
implementing HSMPAs engage equal input from those who are working on building the governance 
framework for protection of the high seas and those who are managing research and building the 
knowledge of high seas biological and physical parameters. 

A number of tools are already available for assisting with the identification of HSMPAs, including the 
recently accepted CBD scientific criteria and guidelines for ecologically and biologically significant 
areas and MPA networks, ecosystem-based management approaches, years of experience and lessons 
borrowed from coastal and nearshore MPAs. In addition, promising advances in spatial, analytical 
and other technologies can contribute to the planning, mapping, and prioritisation process for siting a 
comprehensive and ecologically coherent system of MPAs on the high seas. The ability of 
technologies to use physical features as proxies for gaps in biodiversity data is also a positive 
development. 

The institutions that have been identified in this report as key contributors to HSMPAs span a range of 
expertise within research, data collation and analysis, education, advocacy, policy, and governance; in 
many cases, institutions have expertise in a number of these areas. The critical need is to begin 
collaboration on coordinated proposals for research and knowledge generation that takes advantage of 
skills and available data while aiming to enlighten the remaining void. 

The World Commission on Protected Area’s Marine Summit in April 2007°’ highlighted challenges 
for marine conservation, such as addressing scientific gaps and gaining practical experience. At this 
stage, it will be important to draw upon the expertise of the potential partners that have been 
highlighted in this report to collectively decide upon what available data is most critical to incorporate 
into a centralised knowledge management system and, furthermore, how to use this to identify and 
prioritise the valuable and biologically diverse areas of the high seas in need of protection. 

We recommend one or more focused workshops to review and prioritize knowledge gaps as well as 
agree on high seas data and parameters of information that can be correlated into a central knowledge 
management system (see CBD 2008c). Likewise, it is important that clear and transparent 
communication take place among those who are developing proposals for HSMPAs so that pilot sites 
can provide the best available opportunities to learn quickly from the process and transfer insights. 
Opportunities such as the CBD’s in-depth review of the Programme of Work on Marine and Coastal 
Biological Diversity (J. Lee, pers. comm. 2008) will be essential to raise attention for protection of the 
high seas and filling in some knowledge gaps. 

27 See http://groups.google.com/group/wcpamarine-summit/web 
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Current dialogue among experts, i.e. the Global Forum on Coasts, Oceans and Islands, indicates that 

an overarching framework may be needed for addressing the growing complexity of issues related to 

the high seas, particularly climate change. This framework should recognise the immense amount of 

work that numerous individuals and institutions have undertaken in the past as well as the existing 

policies, governance structures, and scientific expertise that have driven the work on high seas to date. 

All existing measures can be placed in this framework so gaps can be more readily visualised, 

predicted, and tended. It cannot be ignored that existing gaps in governance and science must be 

addressed. However, this review of literature and recent meetings indicate clearly that action can be 

taken to select and establish priority HSMPAs based on experience, criteria, and expertise. 

This report is the outcome of preliminary research; thus, the discussion should be continued, with 

attention given to additional needs such as capacity building, targeted high seas valuation studies, and 

links with socio-economic factors and industries, particularly fisheries, which can influence the 

feasibility of implementing HSMPAs. Recent scientific discoveries give caution to protection of 

biodiversity hotspots without consideration or further research on prime habitats of individual species. 

However, given our current knowledge, there is adequate information about areas of high seas 

biodiversity, productivity, species migrations, threats, and approaches that can be mapped and should 

not prevent progress while the compilation of more information continues. Working towards the four 

steps to be considered in the development of representative networks of marine protected areas 

outlined at the CBD COP9"*, we recommend the critical next step will be to select pilot HSMPA 

priorities, based on available data and with expert consultation, so comprehensive and strategic ocean 

protection is no longer delayed. 

** 1) Scientific identification of an initial set of ecologicall i i y or biologically significant areas, 2) Develop/cho 
biogeographic habitat and/or community classification system, 3) Drawing upon steps | and 2 above iteratively ue 
qualitative and/or quantitative techniques to identify sites to include in a netw iabili Free CES (CaD ORS } ork, and 4) Assess the adequacy and viability 

44 



9. Bibliography 

Ardron, J., Gjerde, K., Pullen, S. & Tilot, V. (2008). Marine spatial planning in the high seas, Marine 
Policy, 32: 832-839. 

Ardron, J. (2007). Overview of existing high seas spatial measures and proposals with relevance to 
high seas conservation. German Federal Agency for Nature Conservation. November version. 

Ballance, L. T., Pitman, R.L. & Fiedler, P.C. (2006). Oceanographic Influences on Seabirds 
and Cetaceans of the Eastern Tropical Pacific: A Review, Progress in Oceanography, 69: 
360-390. 

Balmford, A., P. Gravestock, N. Hockley, C.J. McClean, and C. M. Roberts (2004). The worldwide 
costs of marine protected areas. Proceedings of the National Academy of Science, 101 (26): 9694- 
9697. 

Beaumont, N.J., & R.Tinch (2003). Good and services related to the marine benthic environment, 
CSERGE Working Paper ECM 03-14. 

Block, B.A., Teo, S.L.H., Walli,A., Boustany, A., Stokesbury, M.J.W., Farwell, C.J., Weng, K.C., 
Dewar, H. & Williams, T.D. (2005). Electronic Tagging and Population Structure of 
Atlantic Bluefin Tuna, Nature, 434: 1121-1128. 

Bograd, S.J., Foley, D.G., Schwing, F.B., Wilson, C., Laurs, R.M., Polovina, J.J., 
Howell, E.A. & Brainard, R.E. (2004). On the Seasonal and Interannual Migrations of the 
Transition Zone Chlorophyll Front, Geophysical Research Letters, 31 (L17204): 1-5. 

Brunner, R.D., Clark, T.W., (1997). A practice-based approach to ecosystem management. 
Conservation Biology, 11:48-95. 

Cheung, W., Alder, J., Karpouzi, V., Watson, R., Lam, V., Day, C., Kaschner, K., and Pauly, D. 
(2005). Patterns of species richness in the high seas. Secretariat of the Convention on Biological 
Diversity, Montreal, Technical Series no. 20, 31 pages. 

Cinner, J.E., Marnane, M.J., McClanahan, T.R., Clark, T.H. & Ben, J. (2005). Trade, Tenure, and 
Tradition: Influence of Sociocultural Factors on Resource Use in Malaysia, Conservation Biology, 5: 
1469-1477. 

Clark, M.R., and Koslow, J.A., (2007). Impacts of fisheries on seamounts, Chapter 19, In: Pitcher, 
T.J., Morato, T., Hart, P.J.B., Clark, M.R., Haggen, N., Santos, R.S., Seamounts: Ecology, Fisheries 
and Conservation, Fish and Aquatic Resources Series 12, Blackwell Publishing, Oxford. 

Clark, M.R., Tittensor, D., Rodgers, A.D., Brewin, P., Schlacher, T., Rowden, A., Stocks, K. 

& Consalvey, M. (2006). Seamounts, Deep-Sea Corals and Fisheries: Vulnerability of 
Deep-Sea Corals to Fishing on Seamounts Beyond Areas on National Jurisdiction, 
UNEP-WCMC, Cambridge, UK. 

Convention on Biological Diversity (2007). Application of the Ecosystem Approach, SBSTTA 12 
Recommendation XII/1, Paris, 2-6 July 2007. 

Convention on Biological Diversity (2008a). UNEP/CBD/SBSTTA/13/4,13. Options for preventing 
and mitigating the impacts of some activities to selected seabed, and ecological criteria and 
biographic classification systems for marine area in need of protection. February, Rome. 

45 



Convention on Biological Diversity (2008b). UNEP/CBD/SBSTTA/13/INF/12. Development ofan 

Interactive Map (IMap) and review of spatial databases containing information on marine areas 

beyond the limits of national jurisdiction. February, Rome. 

Convention on Biological Diversity (2008c). UNEP/CBD/SBSTTA/13/INF/11. Synthesis and Review 

of the best available scientific studies on priority areas for biodiversity conservation in marine areas 

beyond the limits of national jurisdiction. February, Rome. 

Convention on Biological Diversity (2008d). Global Open Oceans and Deep Seabed (GOODS) 

biogeographic classification. Revised Report. 

Convention on Biological Diversity (2008e). Marine and Coastal Biodiversity, COP9 Decision [X/20 

(Annex 1-3), Bonn, 19-30 May 2008. 

Daw, T. & Gray, T. (2005). 'Fisheries science and sustainability in international policy: a study of 

failure in the European Union's Common Fisheries Policy’, Marine Policy 29 (3), 189--197. 

ESONET (2008). The European Sea Floor Observatory Network. Accessed 10" September 2008, at 

http://www.abdn.ac.uk/ecosystem/esonet/. 

European Union (2006). EU Presidency Statement — Working Group on Marine Biodiversity, Agenda 

Item 5 d. Accessed 10" September 2008, at http://www.europa-eu-un.org/articles/en/article_5691_ 

en.htm. 

FAO (2007). Report and documentation of the Expert Consultation on Deep-sea Fisheries in the High 

Seas. Bangkok, Thailand, 21-23 November 2006. FAO Fisheries Report. No. 838. Rome, FAO, pp. 

203. 

FAO (2008). Report of the Technical consultation on international Guidelines for the Management of 

Deep-sea Fisheries in the High Seas, Rome, 4-8 February and 25-29 August 2008, FAO Fisheries and 

Aquaculture Report No. 881. 

Fundacion Vida Silvestre Argentina (2008). Conservation of marine biodiversity beyond the limits of 

national jurisdiction: with a focus on High Seas Marine Protected Areas. FVSA and WWF. 

Gage, J.D. (1996). Why are there so many species in deep-sea sediments? Journal of Experimental 

Marine Biology and Ecology, 200 (1-2): 257-286. 

Gianni, M. (2004). High seas bottom trawl fisheries and their impacts on the biodiversity of 

vulnerable deep-sea ecosystems: options for international action. IUCN, Gland, Switzerland. 

Gjerde, K. (2008). Options for Addressing Regulatory and Governance Gaps in the International 
Regime for the Conservation and Sustainable Use of Marine Biodiversity in Areas beyond National 
Jurisdiction. J\UCN, Gland, Switzerland. X + 20. 

Gjerde (2002). Protecting marine world heritage sites from shipping: PSSAs and other legal tools. In 

report of the expert workshop on world heritage marine biodiversity--filling critical gaps and 

promoting multi-site approaches to new nominations of tropical coastal, marine and small island 
ecosystems. Hanoi, Vietnam. 

Gjerde, K.M. & Breide, C. (2003). Towards a Strategy for High Seas Marine Protected 
Areas: Proceedings of the IUCN, WCPA and WWF Experts Workshop on High Seas 

Marine Protected Areas, 15-17 January 2003, Malaga, Spain, \UCN, Gland, 
Switzerland. 

46 



Greenpeace (2008). Greenpeace Applauds Bold Pacific Proposal to Create the First Marine Reserves 
in International Waters, Press Release, May 21. 

Greenpeace (2006). Marine Reserve For the Mediterranean Sea, Greenpeace, viewed 11 August 

2008 (available at: http://www.greenpeace.org/raw/content/eu-unit/press-centre/reports/marine- 
reserves-forthe-medite.pdf). 

Gubbay, S. (2004). Marine Protected Areas in the context of marine spatial planning — discussing the 
links, WWF-UK (available at:: http://www.wwf.org.uk/filelibrary/pdf/mpas-marinespacialplanning 
-pdf). 

Hart, S. (2003). Elements of a possible implementation agreemeni to UNCLOS for the Conservation 
of Sustainable Use of Marine Biodiversity in Areas beyond National Jurisdiction, UCN, Gland, 
Switzerland. 

Harris, P (2007). AusGeo News, Issue No. 86, June 2007. 

Halpern B.S., Walbridge, S., Selkow, K.A., Kappel, C.V., Micheli, F., D’ Agrosa, C.., 

Bruno, J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita, R., Heinemann, D., Lenihan, H.S., Madin, 

E.M_P., Perry, M.T., Seig, E.R., Spalding, M., Steneck, R. & Watson, R. (2008). A Global Map of 

Human Impact on Marine Ecosystems, Science, 319: 948-952. 

Hislop, C. (2007). High seas marine protected area policy development: Macro-goals or micro- 
actions? The Environmentalist, 27 (1): 119-129. 

Hooker, S.K. & Gerber, L.R. (2004). Marine Ecosystems as a Tool for Ecosystem-Based 
Management: The Potential Importance of Megafauna, BioScience, 54 (1): 27-39. 

Hyrenbach, D., Forney, K.A. & Dayton, P.K. (2000). Marine Protected Areas and Ocean 
Basin Management, Aquatic Conservation: Marine and Freshwater Ecosystems, 10: 427- 

458. 

IMO (2008). International Maritime Organization. Accessed on 10 September 2008 at: 
http://www.imo.org/. 

IUCN (2008). /0 Principles for High Seas Governance, released 7 October 2008, World Conservation 
Congress, Barcelona. 

IUCN (2004). Ten year high seas marine protected area strategy: a ten year strategy to promote the 
development of a global representative system of high seas marine protected area networks 

(Summary Version), as agreed by Marine Theme Participants at the Vth IUCN World parks Congress, 
Durban, South Africa. IUCN, Gland, Switzerland. 

IUCN (2003). Building a global system of marine and coastal protected area networks, World Parks 
Congress Recommendation 22 (available at: http://www.iucn.org/themes/wcpa/wpc2003/pdfs/outputs 
/recommendations/approved/english/html/r22.htm). 

Jackson, J.B.C. (2008). Ecological Extinction and Evolution in the Brave New Ocean, Proceedings of 

the National Academy of Science of the United States of America, 105 (suppl. 1): 11458-11465. 

Kelleher, G. (1999). Guidelines for Marine Protected Areas, \UCN World Commission on Protected 
Areas, IUCN, Gland, Switzerland. 

47 



Kimball, L. A. (2005). The international legal regime of the high seas and the seabed beyond Limits 

of National Jurisdiction and Options for Cooperation for the establishment of Marine Protected Areas 

(MPAs) in Marine Areas Beyond the Limits of National Jurisdiction Secretariat of the Convention on 

Biological Diversity, Montreal, Technical Series no. 19: 64. 

King, M.C. & Beazley, K.F. (2005). Selecting Focal Species for Marine Protected Area 

Network Planning in the Scotia-Fundy Region of Atlantic Canada, Aquatic 

Conservation: Marine and Freshwater Ecosystems, 15: 367-385. 

Laffoley, D. (2005). Protecting earth’s last frontier: why we need a global system of High Seas marine 

protected area networks, /UCN PARKS, 15 (3): 5-10. 

Lubchenco, J. (1994). The Scientific Basis of Ecosystem Management: Framing the context, language, 

and goals. In: Zinn, J. Corn ML (eds) ecosystem management: status and potential. 103rd Congress, 

2nd Session, Committee Print. US Government Printing Office, Superintendent of Documents, 

Washington, DC, p33-39. 

MacLeod, C.D. & Zuur, A.F. (2005). Habitat Utilization by Blainville’s Beaked Whales off 
Great Abaco, Northern Bahamas, in Relation to Seabed Topography, Marine Biology, 

147: 1-11. 

MEA (2008). Ecosystems and Human Well-Being: Current State and Trends, Findings of the 

Condition and Trends Working Group, Millennium Ecosystem Assessment, Island Press. 

Mooney-Seus, M.L. & Rosenberg, A.A. (2007). Regional Fisheries Management Organisations 
(RFMOs): Progress in adopting Precautionary Approach and Ecosystem-Based Management, Fort 

Hill Associates, February 10 2007. 

Morling, P., (2005). The economic rationale for marine protected areas in the High Seas, in Parks, 

High Seas Marine Protected Areas, /UCN PARKS, 15(3): 24-31. 

NEAFC (2008). North-East Atlantic Fisheries Commission, Press Release, released aye July 2008. 

Notarbartolo di Sciari, G. (2008). Personal home-page (available at: http://www.disciara.net/gns_ 

pelagos.htm). 

Notarbartolo di Sciara, G., Agardy, T., Hyrenbach, D., Scovazzi, T. & Van Klaveren, P. 

(2008). The Pelagos Sanctuary for Mediterranean Marine Mammals, Aquatic Conservation: Marine 

and Freshwater Ecosystems, 18: 367-391. 

Norse E. (2005). Pelagic protected areas: the greatest park challenge of the 21st Century, High Seas 
Marine Protected Areas, JUCN PARKS, 15(3); 32-39. 

Norse, E. & Crowder, L.B. (2005). Marine Conservation Biology: The Science of 

Maintaining the Sea’s Biodiversity. Marine Conservation Biology Institute, Island Press, 
Washington. 

Opdal, A.F., Godo, O.R., Bergstad, O.A. & Fiksen, O. (2008). Distribution, Identity, and 

Possible Processes Sustaining Meso- and Bathypelagic Scattering layers on the Northern 
Mid-Atlantic Ridge, Deep-Sea Research II, 55: 45-58. 

OSPAR (2008a). Summary Record of the Meeting of the OSPAR Commission, Brest 
(France), 23-27 June 2008, OSPAR 08/24/1-E. 

OSPAR (2008b). Draft Summary Record of the OSPAR Working Group Meeting, MASH 2008. 

48 



Palacios, D.M., Bograd, S.J., Foley, D.G. & Schwing, F.B. (2006). Oceanographic 

Characteristics of Biological Hotspots in the North Pacific: A Remote Sensing 

Perspective, Deep Sea Research II: Topical Studies in Oceanography, 53 (3-4): 250-269. 

Pauly, D., Christensen, V., Dalsgaard, J., Froese, R. & Torres, F. (1998). Fishing Down 

Marine Food Webs, Science, 279: 860-863. 

Perry, A.L., Low, P.J., Ellis, J.R. & Reynolds, J.D. (2005). Climate Change and Distribution 

Shifts on Marine Fishes, Science, 308 (5730): 1912-1915. 

Roberts, C.M. (2002). Deep Impact: The rising toll of fishing in the deep sea. Trends in Ecology and 

Evolution, 17 (5): 242-245. 

Roberts, M.R., Mason, L., Hawkins, J, P. (2005). Roadmap to Recovery: A global network of marine 

reserves. Environment Department, University of York. 

Rochette, J., and Bille, R.(2008). Governance of marine biodiversity beyond national 

jurisdictions: issues and perspectives, IDDRI — Idees pour le debat, No.04. 

Sadovy, Y (2006). Validating camouflage grouper, Epinephelus polyphekadion, spawning 

aggregations: A preliminary study form Fiji fisher interviews, SPC Live Reef Fish Information 

Bulletin, 16: 26-28. 

Schwarte, C. & Siegele, L. (2008). Marine Protected Areas on the High Seas? An introductory guide 

to the legal issues surrounding the establishment of marine protected areas on the high seas. FIELD 

Foundation for International Environmental Law and Development. 

Secretariat of the Convention on Biological Diversity (2007). Achieving the 2010 Biodiversity Target. 

Decisions from the Eighth meeting of the Conference of the Parties to the Convention on Biological 

Diversity and Report of the High-Level Segment. 

Secretariat of the Convention on Biological Diversity (2008). Synthesis and Review of the Best 

Available Scientific Studies on Priority Areas for Biodiversity Conservation in Marine Areas beyond 

the limits of National Jurisdiction. Montreal, Technical Series No. 37, 63 pages. 

Sherman, K and Duda, A.M., (1999). An Ecosystem Approach to Global Assessment and 
Management of Coastal Waters, Marine Ecology Progress Series, 190: 271-287. 

Skov, H., Gunnlaugsson, T., Budgell, W.P., Horne, J., Nottestad, L., Olsen, E., Soiland, H., 
Vikingsson, G. & Waring, G., (2008). Small-Scale Spatial Variability of Sperm and Sei Whales in 

Relation to Oceanographic and Topographic Features Along the Mid-Atlantic Ridge, Deep Sea 

Research II, 55: 254-268. 

Sounia, A., (1994). Pelagic Biogeography and Fronts, Progress in Oceanography, 34: 109-120. 

Stenevik, E.K. & Sundby, S., (2007). Impacts of Climate Change on Commercial Fish 

Stocks in Norwegian Waters, Marine Policy, 31 (1): 19-31. 

Sumaila, U.R., Zeller, D., Watson, R., Alder, J., Pauly, D., (2007). Potential costs and benefits of 

marine reserves in the high seas, Marine Ecology Progress Series, 345: 305-310. 

Sydness, A.K., (2001). New regional fisheries management regimes: establishing the south east 

atlantic fisheries organisation. Marine Policy, 25: 353-364. 

49 



Thiaw, I., (2007). Rethink, Realign, Redirect. Our Planet, Symphony of the Seas. The Marine 

Environment, Issue: December 2007. 

Thiel, H., and Koslow, A., (2001). Managing risks to biodiversity and the environment on the high 

sea, including tools such as marine protected areas, scientific requirements and legal aspects, 

Proceedings of the expert workshop at the International Academy for Nature Conservation, Isle of 

Vilm, Germany, 27 February - 4 March 2001. 

UNEP, (2006). Ecosystems and Biodiversity in Deep Waters and High Seas. UNEP Regional Seas 
Reports and Studies No. 178. UNEP/ IUCN, Switzerland 2006. 

UNEP, (2007). Deep Sea biodiversity and Ecosystems: A scoping report on their socio-economy, 

management and governance, UNEP-WCMC Biodiversity Series No. 28. 

UNEP-WCMC, National and Regional Networks of Marine Protected Areas — A Review of Progress. 

UNEP-WCMC, Cambridge, UK (in press). 

UNEP-WCMC, (2008b). Submission report for Millennium Development Goal 7, Indicator 7.6. June 
2008. UNEP-WCMC, Cambridge, UK. 

United Nations General Assembly, (2005). Resolution 60/30 Oceans and the Law of the Sea. Sixtieth 
Session, Agenda item 75a. 

United Nations General Assembly, (2006). Report of the Ad Hoc Open-ended working Group to study 

issues relating to the conservation and sustainable use of marine biological diversity beyond areas of 
national jurisdiction. A/61/65. 

WCPA/IUCN. (2007). Establishing networks of marine protected areas: A guide for developing 

national and regional capacity for building MPA networks. Non-technical summary report. 

WDPA, (2008) World Database on Protected Areas (available at: http://www.wdpa.org). 

WoRMS, (2008). World Register of Marine Species. Accessed 10 September 2008 at: 
http://www.marinespecies.org. 

WWF, (2007). Ecosystem-based Management in Multilateral Environmental Agreements: Progress 
towards Adopting the Ecosystem Approach in the International Management of Marine Living 
Resources, WWF International Global Species Programme, Rome, Italy. 

WWF, IUCN and WCPA eds. (2001). The status of natural resources on the high-seas., WWF/IUCN, 
Gland, Switzerland, 93 pp. 

Young, E., (2008). Depths of Ignorance, New Scientist, 12 April 2008, pp. 34-37. 



10. Acronyms and Abbreviations 

ABNJ 
ACCOBAMS 

ASMA 
ASPA 
CBD 
CCAMLR 

CEMP 
CGFZ 
CMS 
CoML 
COP 
EBM 
EEZ 
FAO 
HSMPA 
ICES 
ICM 
IMO 
IPCC 
IWC 
MPA 
MSP 
OBIS 
PIF 
RFMO 
RSC 

SIODFA 
SPAMI 
SST 
UNCLOS 
UNEP-WCMC 

UNGA 
USPA 
VME 
WSSD 
WTPIA 

Area beyond national jurisdiction 
Agreement on the Conservation of Cetaceans of the Black Sea 
Mediterranean Sea and contiguous Atlantic Area 
Antarctic Specially Managed Area 
Antarctic Specially Protected Area 

Convention of Biological Diversity 
Commission for the Conservation of Antarctic Marine Living 
Resources 

CCAMLR Ecosystem Monitoring Program 
Charlie Gibbs Fracture Zone 

Convention on Migratory Species 
Census of Marine Life 
Conference of Parties 
Ecosystem Based Management 

Exclusive economic zone 

Food and Agricultural Organization 

High seas marine protected areas 

International Council for the Exploration of the Seas 
Integrated Coastal Management 

International Maritime Organization 
Intergovernmental Panel on Climate Change 
International Whaling Commission 
Marine Protected Area 

Marine Spatial Planning 

Ocean Biogeographic Information System 

Pacific Islands Forum 

Regional Fisheries Management Organisations 
Regional Seas Conventions 

Southern Indian Ocean Deepwater Fishers’ Association 
Specially protected Areas of Marine Interest 

Sea Surface Temperature 
United Nations Convention on the Law of the Sea 

s) 

The United Nations Environment Programme World Conservation 
Monitoring Centre 
United Nations General Assembly 
Unique Scientific Priority Area 
Vulnerable Marine Ecosystem 

World Summit on Sustainable Development 

Western Tropical Pacific Islands Area 
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