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Final 30 August 2009 

 

OSPAR Commission Submission to CBD Expert Workshop on scientific and 

technical guidance on the use of biogeographic classification systems and 

identification of marine areas beyond national jurisdiction in need of protection 

 

29 September – 2 October 2009, Ottawa, Canada 

 

The Charlie Gibbs Fracture Zone and six other areas approved in principle as 

potential components of the OSPAR network of Marine Protected Areas 

 

Introduction 

1.  Following a ministerial commitment in 2003, and in accordance with Annex V 

of the OSPAR Convention, the OSPAR Commission is working to establish a 

network of coherent, well-managed marine protected areas (MPAs) for the OSPAR 

Maritime Area (North-East Atlantic). 

 

2.  Some 40% of the OSPAR Maritime Area lies Beyond National Jurisdiction 

(mostly within OSPAR Region V -The Wider Atlantic).Recent submissions to the 

Commission on the Limits of the Continental Shelf (CLCS) may eventually alter this 

percentage. 

 

3.  The Worldwide Fund for Nature (WWF), as a longstanding Observer 

organisation to OSPAR, has campaigned to seek protective status for selected areas in 

the High Seas. From 2006 a focus of that campaign in the North-East Atlantic has 

been the Charlie Gibbs Fracture Zone (CGFZ), an extensive area of the Mid Atlantic 

Ridge. 

 

4.  In 2003 OSPAR adopted guidelines for the identification and selection of 

Marine Protected Areas, including ecological and practical criteria for the selection of 

areas for protection. Working with these criteria, OSPAR has provided a forum for 

co-ordination with deep sea scientists, which has shown that they can be used for 

selection of MPAs in Areas Beyond National Jurisdiction (ABNJ). Building upon this 

experience, OSPAR was able to make an informed input to the CBD marine expert 

workshop held in Azores, Portugal (October, 2007), and the agreed outcomes of this 

workshop (UNEP/CBD/COP9/INF/44) have a strong synergy with the OSPAR MPA 

selection criteria. Significance of biodiversity for the High Seas of OSPAR Region V 

is summarised in a document compiled by France during 2008.
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5.  At the 2008 OSPAR Commission meeting (OSPAR 2008) the WWF proposal 

for and MPA for the CGFZ, now co-sponsored by the Netherlands, Portugal and 

France, was approved in principle as a potential MPA in ABNJ as a component of the 

OSPAR network of MPAs. The scientific case for CGFZ as an OSPAR MPA, which 

had been developed subject to a review by the International Council for the 

Exploration of the Seas (ICES), OSPAR 2008 agreed a programme of work for the 

development of Conservation Objectives for the CGFZ and wider consultation with 

other Competent Authorities on the best ways to achieve these. 

 

                                                 
1
 What is at stake in OSPAR’s High Seas: a preliminary study (ICG-MPA 08/03/01), April 2008 
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6.  OSPAR 2009 endorsed the Conservation Objectives for the CGFZ MPA as set 

out in the nomination proforma (OSPAR 09/6/5
2
), but noted that further work was 

needed on management of the area.(following which the nomination proforma would 

need to be revised).  OSPAR 2009 also agreed that six other areas
3
 should be 

approved, in principle, as potential MPAs in ABNJ as potential components of the 

OSPAR network of MPAs (subject to specific study reservations).    

 

7.  The establishment of a part or the whole of the CGFZ as a component of the 

OSPAR Network of MPAs is a key target for the OSPAR Commission Ministerial 

Meeting in September 2010. 

 

Applicability to the criteria, data analysis and data availability 

8.  OSPAR Selection Criteria combine 7 ecological criteria (as stated previously 

these are similar to CBD criteria for ecologically and biologically sensitive areas 

(EBSA), with the addition of representativity) and 5 practical criteria. Nomination 

proformas (accompanying this submission) provide detailed evidence of how the 

CGFZ and the other 6 areas have been evaluated against each individual OSPAR 

criteria. Whilst ecological criteria establish a primae facie scientific case, OSPAR has 

been mindful that the practical criteria (potential for restoration, degree of acceptance, 

potential for success of management measures, potential damage to the area by human 

activities, and scientific value) are also critical if EBSAs are to attain protective 

status. Thus the OSPAR approach considers both set of criteria in parallel.  

 

9.  Of relevance to the EBSA criteria ‘uniqueness or rarity’ and ‘threatened, 

endangered or declining species and/or habitats’ , OSPAR has developed the OSPAR 

List of Threatened and/or Declining Species and Habitats (based on the OSPAR 

Texel-Faial criteria). This regional-specific tool focuses debate and assists decision-

making. Unique or unusual geomorphological or oceanographic features are taken 

into account by OSPAR when establishing the character of the area. CGFZ, for 

example, is located on an extremely complex and unique biogeographic boundary, 

increasing the probability of attainment of OSPAR/EBSA criteria.  

 

10.  EBSA criteria include reference to ‘relatively’ high(er) proportions of 

habitats/naturalness and ‘comparatively’ higher productivity/diversity. OSPAR work 

has identified problems in terms of lack of replication and paucity of information 

when making such judgements (see lessons learned below).  

 

11.  WWF have undertaken a detailed comparative analysis of the OSPAR 

selection criteria against EBSA criteria and UN/FAO criteria of VMEs, confirming 

that, in the context of OSPAR’s well developed proposals, the EBSA criteria are 

effective and should be further applied globally
4
 (as at Annex 1). It is hoped that 

comments from the University of York, who were commissioned to research and put 

                                                 
2
 Revised Nomination Proforma for the proposed Charlie Gibbs Fracture Zone MPA (OSPAR 09/6/5), 

June 2009 
3
 Nomination Proformas for 6 proposed Marine Protected Areas (MPAs) in Areas Beyond National 

Jurisdiction (ABNJ) (OSPAR 09/6/9), June 2009 
4
 Christiansen, S. (2009) Charlie Gibbs Fracture Zone: Experience on the identification of an OSPAR 

MPA in Areas Beyond National Jurisdiction and application of the CBD ‘EBSA’ criteria – Annex 1. 

WWF Germany, 21 August 2009 
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forward the 6 areas considered by OSPAR 2009, on the 5 required properties and 

components for MPA networks can be raised verbally during the Workshop..  

 

 

Lessons learned 

12.  Application of deep sea science in determining EBSAs in need of protection in 

open-ocean waters and deep-sea habitats requires a precautionary approach: 

- Whilst there will probably always be a need for more research to achieve 

better understanding this in itself should not be a barrier to identifying 

EBSAs; and 

- In time advances in deep sea technology (e.g. ROVs) will make these areas 

more accessible to science. For example, the European HERMES / 

HERMIONE project has been influential for European continental shelf 

margins, highlighting information gaps and new aspects of ecosystem 

functioning, key relationships and species vulnerability that have added 

weight to the CGFZ discussions. 

 

13.  Information on deep sea species and habitats is scarce and the scientific case 

for a specific area needs to be consolidated over time also using data from similar 

sites: 

- CGFZ has benefited from targeted research cruises (MARECO and 

Ecomar) in areas where biogeographically there is a high(er) probability 

that EBSA criteria will be fullfilled. This favours a two-step approach in 

practice: desk study supported by subsequent further ground truthing; 

- For the other potential OSPAR MPAs in ABNJ, some of which are very 

remote and for which research cruises would be prohibitively expensive 

(e.g. Milne Seamount), analogues are useful with similar ‘nearby’ sites 

and/or features for which studies have indicated EBSAs; and 

- Pragmatically this also favours consideration of a few areas of larger 

extent (compared to EBSAs in coastal waters – where there are many 

smaller areas) 

 

14.  It is not necessary for EBSAs to meet all criteria. For example, OSPAR and 

EBSA criteria both include ‘naturalness’. CGFZ whilst remote is not pristine, some 

habitats having been affected historically by deep-sea fishing.   

 

15.  EBSA criteria will not necessarily help factor in global change: 

- The impacts of future ocean warming and ocean acidification on open-

ocean waters and deep-sea habitats are not well understood. EBSA criteria 

could certainly be influenced by such factors and EBSAs could become 

‘barometers’ for biodiversity change and regime shifts. CGFZ incorporates 

the meandering North-East Atlantic polar front in an extremely significant 

area for climate change; 

- A case could be made to ‘reinforce’ EBSA criteria, to identify buffer areas 

and/or consider those areas most resilient to global change     

 

16.  Promoting areas on the basis of EBSA criteria can prompt protective 

measures: 

- The OSPAR 2008 decision to promote CGFZ as a potential MPA in ABNJ 

was in itself significant attracting global interest. Increased dialogue 
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between key competent authorities (e.g. OSPAR Commission, 

International Seabed Authority, North-East Atlantic Fisheries Commission 

(NEAFC), International Maritime Organisation) has raised awareness and 

prompted formal Memorandums of Understanding. UNEP-WCMC 

included the area on their MPA database: 

- It could be argued that the OSPAR MPA work has been influential in the 

decision by NEAFC in April 2009 to close 5 areas, on the Mid Atlantic 

Ridge in the High Seas of the North-East Atlantic, to bottom fisheries in 

order to protect Vulnerable Marine Areas from significant adverse 

impacts. These most recent closures, in force until 31 December 2015 

(subject to review), incorporate 5 smaller areas closed on a temporary 

basis in 2004, and largely mirror the OSPAR MPA proposals.    

 

Action requested 

17.  On the basis of this evidence the OSPAR Commission would welcome 

recognition by the CBD that the OSPAR examples presented qualify as EBSAs in 

need of protection in open-ocean waters and deep-sea habitats.   

 

Links to websites an references 

www.ospar.org 

www.mar-eco/no 

www.oceanlab.abdn.ac.uk/ecomar 

www.hermes.net 

 

http://www.ospar.org/
http://www.mar-eco/no
http://www.oceanlab.abdn.ac.uk/ecomar
http://www.hermes.net/


Annex 1: Application of the OSPAR, CBD EBSA and UN /FAO criteria to the Charlie Gibbs Fracture Zone (please note: this comparison will be 

submitted similarly by WWF) 
 

OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

 Uniqueness or rarity 

Area contains either  

• unique („he only one of its kind), 

rare (occurs only in few locations) 

or endemic species, populations 

or communities, and/or 

• unique, rare or distinct, habitats or 

ecosystems; and/or 

• unique or unusual 

geomorphological or 

oceanographic features 

 

Uniqueness or rarity 

An area or ecosystem that is unique or that contains 

rare species whose loss could not be compensated for 

by similar areas or ecosystems. These include: 

 habitats that contain endemic species; 

 habitats of rare, threatened or endangered species 

that occur only in discrete areas; or 

 nurseries or discrete feeding, breeding, or 

spawning areas. 

 

The combination of features represented in the 

proposed Charlie Gibbs MPA is probably unique, 

including 

 The ridge itself with its mountain chains and peaks 

providing for a substantial hard substrate 

environment from abyssal to relatively shallow depths 

 A major ridge fracture zone which offsets the ridge by 

5° to the east and opens a deep sea biogeographic 

connection between the northwest and northeast 

Atlantic 

 A permanent frontal area which maintains a north-

south biogeographic divide, contributing to a 

relatively high species diversity 

 An increased faunal biomass and probably elevated 

pelagic productivity near a permanent, meandering 

subpolar front, temporally and spatially variable 

between Lat 48-53 N. 



OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

Ecological significance 

The area has: 

 a high proportion of a habitat/biotope 

type or a biogeographic population of a 

species at any stage in its life cycle; 

 important feeding, breeding, moulting, 

wintering or resting areas; 

 important nursery, juvenile or spawning 

areas; or 

 

Special importance for life 

history stages of species 

Areas that are required for a 

population to survive and thrive 

 

Functional significance of the habitat 

Discrete areas or habitats that are necessary for the 

survival, function, spawning/reproduction or 

recovery of fish stocks, particular life-history stages 

(e.g. nursery grounds or rearing areas), or of rare, 

threatened or endangered marine species 

 

Due to its relatively high faunal biomass and 

probably elevated pelagic productivity near the 

subpolar front, the area is of particular 

importance as a  

 feeding area for marine mammals, such as blue, sei 

and sperm whales, and seabirds from breeding 

colonies as far away as from the Azores  

 The ridge structure is important for deep water 

sharks,  

 its topographically induced hydrographic conditions 

enhance deepwater teleost fish aggregations, and  

 it is an important reproduction area for roundnose 

grenadier, orange roughy and bathypelagic fish. 

 The area provides otherwise scarce hard substrate and 

suitable current and feeding conditions to be an 

important stepping stone in the regional dispersal of 

cold water corals. 



OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

Threatened or declining species and 

habitats/biotopes 

The area is important for species, 

habitats/biotopes and ecological processes 

that appear to be under immediate threat or 

subject to rapid decline as identified by the 

ongoing OSPAR (Texel-Faial) selection 

process. 

Important species and 

habitats/biotopes 

The area is important for other species and 

habitats/biotopes as identified by the 

ongoing OSPAR (Texel-Faial) selection 

process. 

Importance for threatened, 

endangered or declining species 

and/or habitats 

Area containing habitat for the 

survival and recovery of endangered, 

threatened, declining species or area 

with signifi cant assemblages of such 

species 

 

see 

Functional significance of the habitat 

Uniqueness or rarity 

The proposed MPA provides an important functional 

habitat to  
 dermersal deep water fish like a.o. orange roughy, 

grenadiers, redfish, alfonsinos and deep-water sharks. 

The decline of these taxa is documented, however the 

severity of decline remains unclear to date 

 marine mammals such as sperm, sei, fin and blue 

whales, 

 Migratory seabirds   

 Living Lophelia pertusa and  40 other coral taxa have 

been observed at all depths and locations surveyed, 

although not in the extensive reef-type structures found 

off the coast of Norway . 

 Rich hexactinellid sponge communities or ‘gardens’ 

around the Charlie Gibbs Fracture Zone and the 

associated seamounts occur down to 3000 m depth. 

many of the features listed as threatened and/or 

declining species/habitats by OSPAR (2008).  



OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

Sensitivity  

The area contains a high proportion of very 

sensitive or sensitive habitats/biotopes or 

species. 

Vulnerability, fragility, 

sensitivity, or slow recovery 

Areas that contain a relatively high 

proportion of sensitive habitats, 

biotopes or species that are 

functionally fragile (highly 

susceptible to degradation or 

depletion by human activity or by 

natural events) or with slow recovery 

Fragility 

(an ecosystem that is highly susceptible to 

degradation by anthropogenic activities) 

 

Life-history traits of component species that 

make recovery difficult 

(ecosystems that are characterized by populations or 

assemblages of species with one or more of the 

following characteristics: 

 slow growth rates; late age of maturity; 

 low or unpredictable recruitment; or 

 long-lived. 

Complex benthic habitats 

Coral and sponge communities in deep water are 

extremely slow growing, with occurrence and growth 

being limited by substrate and food availabilty.  

Deepwater sharks 

44 species of deep water sharks known from the area, 

among these three species listed as  particularly threatened 

and/or declining by OSPAR. Generally, deepwater sharks 

are confined to the upper 2000 m of the ocean, all within 

fishing depth, and extremely sensitive to overfishing due to 

their life history traits. They require a high energy 

environment such as around seamounts, the peaks of the 

ridge and near the subpolar front. 

Seamount fish spawning aggregations 

The commercially most relevant fish species from the area 

(roundnose grenadier, redfish, orange roughy, alfonsino, 

cardinal fish, ling, tusk) are typical K-strategists and form 

temporal aggregations which makes them highly 

vulnerable to overfishing. 



OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

Ecological significance 

The area has: 

 a high natural biological productivity of 

the species or features being 

represented. 

 

Biological productivity 

Area containing species, populations, 

or communities with comparatively 

higher natural biological productivity 

 Compared with other oceanic habitats such as the 

abyssal plains and their oligotrophic pelagic zones, it 

is likely that the productivity on the MAR is high, 

within the meandering subpolar front even similar to 

more northern waters.  

High natural biological diversity 

The area has a naturally high variety of 

species (in comparison to similar 

habitat/biotope features elsewhere) or 

includes a wide variety of habitats/biotopes 

(in comparison to similar habitat/biotope 

complexes elsewhere) 

Biological diversity 

Area contains comparatively higher 

diversity of ecosystems, habitats, 

communities, or species, or has higher 

genetic diversity 

 

Structural complexity 

(an ecosystem that is characterized by complex 

physical structures created by significant 

concentrations of biotic and abiotic features. In these 

ecosystems, ecological processes are usually highly 

dependent on these structured systems. Further, such 

ecosystems often have high diversity, which is 

dependent on the structuring organisms) 

The benthic and pelagic species diversities recorded 

so far, and the range of habitats found within the 

proposed MPA are extensive. The inclusion of at 

least two faunal biogeographic provinces raises 

the diversity above similar or smaller areas 

comprising fewer habitats and e.g. only a single 

province. The diversity of corals is assumed to be 

higher than on the northern continental shelves. 



OSPAR MPA network criteria 

(OSPAR 2003-17) 

CBD EBSA criteria (COP 9 

Decision IX/20 Annex I) 

UN / FAO criteria of VMEs(FAO 2009) Qualifications of the proposed Charlie Gibbs 

MPA  
(see OSPAR 08/7/9-E, BDC 09/5/8-E and BDC 09/11/1-E, 

Annex 9) 

 

Naturalness 

The area has a high degree of naturalness, 

with species and habitats/biotope types still 

in a very natural state as a result of the lack 

of human-induced disturbance or 

degradation. 

Naturalness 

Area with a comparatively higher 

degree of naturalness as a result of the 

lack of or low level of human-induced 

disturbance or degradation 

 

 The overall size of the proposed Charlie Gibbs MPA 

is such that most of the area can be expected to be 

unaffected by human activities. However the 

relatively small area of the ridge structures within 

fishing depth are likely to have been at least explored 

if not commercially fished involving damage of 

unknown scale to benthic biota and the deepwater 

fish community. Indications are the relatively 

frequent observations of lost fishing gear. 

Representativity 

The area contains a number of 

habitat/biotope types, habitat/biotope 

complexes, species, ecological processes or 

other natural characteristics that are 

representative for the OSPAR maritime 

area as a whole or for its different 

biogeographic regions and sub-regions. 

Representativity 

MPA network criterion(COP 9 

Decision IX/20 Annex II) 

 The area is nominated for its importance as a section 

of the northern Mid-Atlantic Ridge, The area 

proposed is large enough to represent all functional 

habitats and communities of the northern Mid 

Atlantic Ridge around the Charlie Gibbs Fracture 

Zone and adjacent abyssal plains. It includes a large 

number of identified seamounts with a summit depth 

shallower than 1500 m, and a permanent oceanic 

front.  

 



Agenda Item 3  ICG‐MPA 08/03/01 (L) ‐E  
Original: English

OSPAR CONVENTION FOR THE PROTECTION OF THE MARINE ENVIRONMENT OF 
THE NORTH‐EAST ATLANTIC 
 
ICG ON MARINE PROTECTED AREAS (ICG‐MPA) 
BONN (GERMANY): 1‐3 APRIL 2008 
___________________________________________________________________________ 

What is at stake in OSPAR’s High Seas: a preliminary study 
 

Presented by France  
 

This preliminary document  and  its  annexes propose  a method, with  examples,  towards 
implementing an MPA network in the High Seas of OSPAR. 
 
 
Action requested 

ICG‐MPA  is  requested  to  consider  this  document  for  discussion  in  its  deliberations  on 
matters related to developing a  process for reviewing and disseminating proposals for MPAs 
in areas beyond national jurisdiction (ABNJ). 
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Preliminary study  
About what is at stake in Ospar’s High Sea 

Agence des aires marines protégées (France) 

OSPAR ICG MPA meeting in Bonn, April 1st‐3rd, 2008 

 

 

Introduction: 

The aim of  this paper  is  to propose a method and give examples of  its possible application, which 
could  help  in  implementing  a MPA  network  in  the  High  Seas  of  OSPAR,  both  by  improving  the 
strategic analysis and through a better participation of stakeholders. The main objective is to develop 
global  information  in  the concerned area,  from  three points of view: 1‐ecosystems, 2‐habitats and 
species of special  interest, 3‐natural resources and human activities. The principle  is to use existing 
data, to compile them and to share the way they will be used with stakeholders, and finally to reach 
a global cartographic synthesis for each of the three topics. 

To halt the loss of biodiversity is crucial and to propose a MPA network is one of the best alternatives 
shared by most of  the  international community. However,  the difficulties  to work  in areas beyond 
national  jurisdiction  are  well  known:  principles  of  Freedom,  global  commons,  fisheries  and  fish 
market,  interaction  between UNCLOS  and  the  CBD,  new  trends,  new  uses  and  the  difficulties  to 
obtain reliable data are some of the most important problems. In OSPAR’s High Sea – the focus is on 
the region V ‐, all these questions are relevant. A lot of publications, papers, workshops and website 
give information about for example the problem of overexploitation of the resources, the impacts of 
trawls on the seabed and the hotspots of biodiversity, as well as concerns for a new governance for 
biodiversity and for strategies to develop an ambitious policy for MPAs with all stakeholders such as 
NGO’s, WGPA,  SBSTTA,  Regional  Fisheries Organizations  and  Countries. Nevertheless, we  suggest 
that  the  conditions  for  developing  a  shared  strategy  are  not  yet  optimal,  having  no  practical 
representation of  the  information,  lacking access  to  relevant data and  failing  to  take  into account 
socio‐economical deciding  factors. Though  it won’t  fill the existing gap  in knowledge, we make the 
hypothesis that some progress made in the availability of data and the representation of information 
could help in the process of establishing a network of MPAs in the high seas. 

 

Method: 

The objective is to reach global information in the study area about three topics:  

‐ ecosystems,  

‐ habitats and species of special interest, 

‐ natural resources and human activities. 
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The main principle  is to associate stakeholders at each step of the process. The minimum would be 
through the setting up of a consultative group including representatives of the different categories of 
stakeholders, but we could  look  forward having a better commitment of stakeholders  through  the 
contribution  to data gathering as well as collection of empirical  information. The difficulty stays  in 
defining who  can  represent  stakeholders.  In  the  context of OSPAR  region V, we  could propose  to 
involve OSPAR contracting parties, North East Atlantic Fisheries Commission, International Maritime 
Organization, International Seabed Authority and NGOs. Other bodies should participate, like FAO or 
ICES, with the particular purpose of providing technical and scientific support. 

The  first  step  consists  in  getting  existing  data  and  information  available.  It means  bibliography, 
contacts  with  data  owners,  contracts  with  them  to  handle  the  data,  digitization  of  data, 
harmonization of data formats and constitution of metadata. With the first step stands the first list of 
problems: no geographic data or no data at all for several topics, privacy of data, bad quality of data, 
etc…  The  participation  of  stakeholders  is  useful  at  this  stage  for  identifying  sources  of  data  and 
facilitating access to data. 

The second step  is  to process  the data  in order  to constitute a portfolio of maps documenting  the 
area. Here starts the categorization in the three thematic fields of ecosystems, habitats and species 
of special interest, and natural resources and human activities. Here starts also the interpretation of 
data and key questions  like: the balance between different points of view (e.g.  impact vs economic 
value for one activity), the modeling of information where data is lacking (e.g. modeling presence of 
coral reefs rather than relying on observations), the use of indicators (e.g. species richness of marine 
mammals), etc… 

The third step consists in elaborating a synthesis map for each of the three thematic fields. The main 
point  is  to  produce  original maps  and  avoid  doing  simply  GIS  processing.  The  value  of  the  final 
product  depends  as  much  on  its  scientific  and  technical  value  as  on  the  appropriation  by 
stakeholders of the representations made. 

At  steps  two  and  three  the  association  of  stakeholders  to  the  process  could  help  for  scientific 
validation, empirical validation, and mixing expertise. But  it  is mainly  justified by  the  fact  that  the 
negotiation for future MPAs somehow begins there.  It  is  important to acknowledge that the whole 
process  contains a  strong part of  subjectivity, even  if  it  is based on  the best data possible.  In  the 
process,  you must  choose which  elements  are more  or  less  important, which  criteria  you must 
necessarily take into account and how to represent and interpret the results. 

Further steps will consist in the definition of a strategy for creating a MPA network and in the formal 
approval procedures for this strategy. They are out of the scope of the present paper. 

To illustrate the method, we focused in the following parts on possible products of step two, with a 
few examples of what kind of products we could expect. Our references were official websites which 
role  consists  in  data  collecting  and  banking  such  as  “seamountsonline”,  “serpentproject”, 
“seaaroundus”,  “aquamaps”,  “sealifebase”,  “fishbase”,  “cephbase”,  “LargeMarineEcosystem”, 
“iobis”, “fao”, “ices” and some other websites like “ifremer” and the last but not the least, “Ospar”. 
We had  some  contacts with  experts  to  give  further details  and  information  about data  available. 
Moreover, the Technical Report from CBD titled “Patterns of species richness  in the High Seas” and 
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the book “Seamounts: ecology, fisheries & conservation” gave us some keys to describe the scientific 
knowledge. 

 

Ecosystems 

It would be perfect to be able to map the value of ecosystems or even more precisely the different 
services to human beings and functions in the biosphere they procure. We are far from that, but we 
can at least identify spatial patterns in the description of ecosystems which could make sense when 
defining a spatial planning strategy. We  looked for examples with bathymetry, primary production, 
and we expect interesting perspectives from operational oceanography data. 

The very first map of the deep seascape has been realized in the early 1970’s thanks to satellites. The 
technology  has  permitted  to  increase  the  precision  and  the  representation  of  the  deepseascape. 
Defining  a  classification  of  seabed  and  choosing  colors,  we  tried  to  highlight  the  existence  of 
particular features. 

Fig. 1: A proposal of Seabed classification  

 

 

 

 

 

 

 

 

 

 

 

 

 

In order to identify primary production, we looked at available remote sensing data and tried several 
processing. We present below results for the month of May and for a mean annual value. More work 
is necessary  to  refine what could be  the most  relevant  information. Nevertheless,  the comparison 
between  the  two maps  illustrates  the  importance of  the  time  factor, mean  values presenting  the 
weakness of being less spatially discriminating and occulting seasonal phenomenon. 
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Fig. 2 : Inter annual (2003‐2006) mean concentration of Chlorophyll (mg/m3) for months of may 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 : Interannual (2002‐2005) mean concentration of Chlorophyll A (mg/m3) 
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Habitats and species of special interest 

In this thematic field, the main difficulty  is the data available. No systematic  inventories have been 
made, and they are out of reach. Generalization from modeling  is probably the only way. Examples 
are given for marine mammals and seamounts and coral reefs. 
 

‐ Marine Mammals 

Marine Mammals are considered  to be some of  the most spectacular and majestic mega  fauna on 
earth. We can count around 120 species and some of  them are considered  to be  facing  imminent 
extinction.  It’s difficult  to build  a map  to  represent  the distribution of marine mammals  in Ospar 
Region V  due  to  the  gap  of  existing  data  in  areas  beyond margins,  continental  slopes  and  EEZ’s. 
Kaschner  et  al.  developed  a  global  suitability  model  for  predicting  heterogeneous  patterns  of 
occurrence of 115 marine mammal species. As Kristin Kaschner wrote “Most available information is 
based  on  anecdotal  or  qualitative  descriptions,  but  there  are  nevertheless  few  studies  –mostly 
conducted  in  the  CCS  –  that  could  demonstrate  a  general  association  of  a  number  of  marine 
mammals species with areas of high contour indexes”. 

 

See Annex 1 

 

‐ Seamounts 

Seamounts, as its result from tectonic and volcanic processes, focused the attention of the scientific 
community  since  the mid  20th  century.  Seamounts,  as we  pay more  attention  to  the  reliefs  and 
because  reliefs  usually mean  biological  richness,  concentrated more  and more  investigations  and 
researches  for  the  last 20 years. Mapping seamounts depends on  the definition  taken, particularly 
the  size  range,  the  scale and  the method  to  represent  them. The  result could vary  from 10000  to 
100000 seamounts for the world oceans. For example, world distribution of seamounts as it appears 
from  the  latest  references  shows  an  important  disparity with  the  seamounts  distribution map  of 
OSPAR Region V.  

‐ Coral reef (Lophelia pertusa) 

Deep Sea Coral  reefs and especially,  Lophelia pertusa’s Reef, are more and more  considered. This 
reef‐forming coral  is known since a  long time but the technology and the concern about deep seas 
have increased the focus on for scientists and policy makers.  

 

See annex 2. 
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Resources and human activities 

This thematic field is the most sensitive with regard to the necessary dialogue between stakeholders 
toward  the  definition  of  a  network  of MPAs.  Again,  it  is  not  so  easy  to  inform,  inventories  of 
resources being very scarce, and the existing information being often bound by confidentiality rules. 
Even more  than  for  the  two previous  thematic  fields,  the association of  stakeholders  could be an 
opportunity to overcome partly these difficulties and produce new information. 

To  illustrate  this  field,  we  take  examples  concerning  fish  of  commercial  interest  and  fisheries 
activities, mining  resources,  nuclear  waste  disposals  and maritime  transport.  None  of  the maps 
below are satisfactory, and they are presented as possible ways forward rather than final product. It 
is worthwhile to underline that we avoid an approach in terms of impact, which is the most common 
way of dealing with human activity when looking for protection measures of the sea, but not the best 
to expect a strong participation of stakeholders in the discussion. 

‐ Fish of Commercial interest 

Statistics  on  fish  of  commercial  interest  are  not  so  easy  to  convert  in maps. We  took  a  list  of  6 
species: Beryx splendens, Epigonus  telescopus, Aphanopus carbo, Hoplosthetus atlanticus, Sebastes 
spp. and Coryphaenoides rupestris which are ones of the main commercial fish species on seamounts 
and especially in OSPAR Region V. 

Fig. 6: Example of GIS processing of Fishbase Aquamap fish species distribution maps on OSPAR Region V 
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‐ Fisheries 

We tried to aggregate data about fisheries and we faced the reality mentioned by Rogers and al  in 
UICN report (2008), “it is not possible to estimate the percentage of VMEs, or even seamounts, that 
have been subject  to deep‐sea  fishing because accurate geo‐referenced  fisheries data  is  incomplete 
and knowledge on the distribution of VMEs is poor”. There is two kinds of problems: from the origin, 
the  data  is  not well  informed  by  fishermen  and  sometimes,  countries  don’t  really  cooperate  to 
transfer  data  to  ICES.  However,  ICES  has  a  complete  data  set  thanks  to  satellites  and  VMS.  The 
information  is  confidential, with  commercial  interest attached  to  it,  so  ICES  can’t export  the data. 
Agreements could probably be reached on the exportation of data already processed, e.g. the map in 
annex 3 extracted from ICES WGDEEP 2007, chapitre 16, p 438. 

 

‐ Mining resources and nuclear waste disposal 

This example is given to illustrate the diversity of human interest for the high seas. See annex 4. 

 

‐ Maritime transport 

A  final  example  is  given  on maritime  transport,  though  it  is made  out  uncomplete  data  (better 
sources have been identified). As for other activities, the spatial repartition of maritime transport is 
not homogeneous in the study area. 
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Conclusion 

This preliminary study  focused on some of the numerous data we could use to think about a MPA 
network  in areas beyond national  jurisdiction and on some ways of using them. This working paper 
expresses  the difficulties  to get valuable data and  to  reach exhaustiveness.  It also emphasizes  the 
necessity  of  a  process  shared with  stakeholders. We  suggest,  as  a  conclusion,  that  further work 
should  be  done  in  that  direction,  in  a  collaborative way,  and  forsters  international  discussion  by 
providing evidence of what is at stake and where in the high seas. 

 

Main references 

 
Barkai A., Bergh M., 2005. Use and abuse of data in fishery management, In: Shotton R. (ed.), Deep 
Sea 2003: Conference on the Governance and Management of Deep‐sea Fisheries. Part 1: 
Conference reports. Queenstown, New Zealand, 1–5 December 2003. FAO Fisheries Proceedings. No. 
3/1. Rome, FAO, 274‐292. 
 
Cheung W., Alder J., Karpouzi V., Watson R., Lam V., Day C., Kaschner K., Pauly D., 2005. Patterns of 
Species  Richness  in  the High  Seas.  CBD  Technical  Series No.  20,  Secretariat  of  the  Convention  of 
Biological Diversity, 1‐31. 
 
Commission Staff Working Document, 2006. Reflections on the management of genetic resources in 
areas beyond national jurisdiction ‐ Background documents for the green paper towards a future 
maritime policy for the union: a European vision for the oceans and seas, paper n°12, 1‐10. 
 
Davies A.J., Roberts J.M., Hall‐Spencer J., 2007. Preserving deep‐sea natural heritage: Emerging issues 
in offshore conservation and management, Biological Conservation, 138, 299–312. 
 
Gianni M., 2004. High Seas Bottom Trawl Fisheries and their Impacts on the Biodiversity of Vulnerable 
Deep‐Sea Ecosystems: Options for International Action. IUCN, 1‐88. 
 
Halpern B.S., and al., 2008. A Global Map of Human Impact on Marine Ecosystems, Science, 319, 948. 
 
Kaye S., 2004. Implementing high seas biodiversity conservation: global geopolitical considerations, 
Marine Policy, 28, 221–226. 
 
Kitchingman  A.,  Lai  S,  2004.  Inferences  of  potential  seamount  locations  from  mid‐resolution 
bathymetric data. In: Seamounts: Biodiversity and Fisheries. Fisheries Centre Research Report 12(5): 
7–12. 
 
Morato T., Watson R., Pitcher T.J., Pauly D., 2006. Fishing down the deep, Fish and fisheries, 7, 24‐34. 
 
Perrings Ch., 2005. The conservation and sustainable use of marine biological diversity beyond areas 
of national jurisdiction: the economic problem, 1‐28. 
 
Pitcher T.J., Morato T., Hart P.J.B., Clark M.R., Haggan N., Santos R.S, 2007. Seamounts: Ecology, 
Fisheries and Conservation. Blackwell. 1‐527. 
 

9 

OSPAR Convention  ICG‐MPA 08/03/01 



PNUE/ONU. 2007. Vue d'ensemble de la gouvernance internationale et des aspects scientifiques 
concernant les écosystèmes et la biodiversité de la haute mer et des grands fonds marins. Neuvième 
réunion mondiale sur les Conventions et Plans d’action pour les mers régionales, Djeddah (Arabie 
saoudite), 29‐31 octobre 2007. UNEP(DEPI)/RS.9/4. 
 
Roberts C.M., 2002. Deep impact: the rising toll of fishing in the deep sea, Trends in Ecology & 
Evolution, Vol. 17. 5, 242‐245. 
 
Rogers A.D., Clark M.R., Hall‐Spencer J.M., Gjerde K.M., 2008. The Science behind the Guidelines: A 
Scientific Guide to the FAO Draft International Guidelines (December 2007) for the Management of 
Deep‐Sea Fisheries in the High Seas and Examples of How the Guidelines may be Practically 
Implemented. UICN Publication, 1‐39. 
 
Secretariat of the International Task Force on Global Public Goods, 2006. Expert Paper Series Two: 
Global Commons. Secretariat of ITF, 1‐204. 
 
Shotton R. (ed.), 2005. Deep Sea 2003: Conference on the Governance and Management of Deep‐sea 
Fisheries. Part 1: Conference reports. Queenstown, New Zealand, 1–5 December 2003. FAO Fisheries 
Proceedings. No. 3/1. Rome, FAO,718p. 
 
Sumaila U.R., Zeller D., Watson R., Alder J., Pauly D., Potential costs and benefits of marine reserves in 
the high seas, Marine Ecology Progress Series, Vol. 345: 305–310. 

10 

OSPAR Convention  ICG‐MPA 08/03/01 



Preliminary study  
About what is at stake in Ospar’s High Sea 

Agence des aires marines protégées (France) 

OSPAR ICG MPA meeting in Bonn, April 1st‐3rd, 2008 

 

ANNEXES 

 

Annex 1 

Fig  4  : Map  of  predicted  global marine mammal  species  richness  (115  species;  core  areas  only)  and  superimposed 
seamount locations (black dots). Species numbers shown in key are the maximum in each color category. 

 

 

 

 

 

 

 

 

 

 

Source:  Kaschner  K.,  2007.  Air‐breathing  visitors  to  seamounts: marine mammals,  in  Pitcher  and  al.,  Seamounts:  Ecology,  Fisheries & 
Conservation, 12A, 230‐238. 
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Annex 2 

Fig. 5: Distribution of habitats on the initial list of threatened and/or declining species and habitats on OSPAR Region V 
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Annex 3 

 

 “Figure 16.1. 2005 spatial distribution and intensity of the fishing effort of some bottom trawlers (representing 36% of 
total records) in international waters within NEAFC jurisdiction. The size of each square is of 6 x 6 nautical miles. “ 
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Annex 4 
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Agenda Item 6 OSPAR 09/6/5-E
English only

OSPAR Convention for the Protection of the Marine Environment of the North-East Atlantic 

Meeting of the OSPAR Commission (OSPAR) 

Brussels (European Commission): 22 - 26 June 2009 

Revised nomination proforma for the proposed Charlie 
Gibbs Fracture Zone MPA 

Presented by the Secretariat 
OSPAR is invited to consider the revised nomination proforma for the Charlie Gibbs Fracture Zone 
and agree whether this needs to be further developed to allow for its adoption to support the 
inclusion of the area in the OSPAR MPA network 

Background  

1. OSPAR 2008 agreed that a comprehensive scientific case had been established for the CGFZ as a 
potential OSPAR MPA and that collectively Contracting Parties had expressed substantial political support 
for further work on the CGFZ proposal. The CGFZ was consequently approved in principle as a potential 
MPA in ABNJ as a component of the OSPAR network of MPAs. 

2. OSPAR agreed  a ‘road map’ for 2008-09 setting out a critical path of considerations and steps to be 
taken with a view to considering for possible adoption of MPAs in ABNJ at the OSPAR Ministerial Meeting in 
2010. OSPAR agreed that that OSPAR 2009 should consider the progress made on the proposed CGFZ-
MPA with a view to its possible adoption. The road map included the development of conservation objectives 
for the proposed CGFZ-MPA and substantial liaison with other competent authorities, scientists and other 
stakeholders. 

3. Conservation objectives for the proposed CGFZ-MPA were approved initially at MASH 2008 for use in 
consultation with other competent authorities. Following work by the Intersessional Correspondence Group 
on MPAs, BDC 2009 agreed on a revised version of the CGFZ nomination proforma, taking into account 
comments made in the responses from competent authorities (i.e. International Seabed Authority, Food and 
Agriculture Organisation, and International Whaling Commission) and enabling both Germany and Norway to 
lift study reservations on specific elements of the CGFZ conservation objectives. BDC agreed to invite 
OSPAR 2009 to consider the adoption of the Charlie Gibbs MPA proposal. 

4. Noting developments in NEAFC, BDC 2009 agreed that the Secretariat should send a letter to 
NEAFC, setting out the latest OSPAR developments on MPAs in ABNJ including the agreed CGFZ 
Nomination Proforma. BDC agreed that, depending on the outcome of the NEAFC Extraordinary Meeting at 
the end of March, the OSPAR Executive Secretary and the ICG-MPA Chair would consider the need for 
further amendments to the nomination proforma and as necessary circulate these to BDC HODs in a written 
procedure. 

5. The revised nomination proforma for the proposed CGFZ-MPA is attached. This incorporates two 
additional amendments to those agreed at BDC: recognition of the Icelandic Continental Shelf Claim of 29 
April 2009 (Section 3) and correction of the area covered by the proposed MPA  (Section 7). Further clarity is 
needed on how OSPAR should to take account of the NEAFC fisheries closure for the Middle MAR for the 
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period 2009-2015 and the Icelandic Continental Shelf Claim in its CGFZ-MPA work before further 
amendments are made to the nomination proforma.  

Action requested 

6. OSPAR is invited to consider the attached revised nomination proforma for the Charlie Gibbs Fracture 
Zone and agree whether, and, if so, how this needs to be further developed to allow for its adoption to 
support the inclusion of the area in the OSPAR MPA network 
 

 

  
 



Proposed OSPAR Marine Protected Area 

Charlie-Gibbs Fracture Zone and a section of the Mid-
Atlantic Ridge 

 

A. General information 
 

1.  Proposed name of MPA 

 Charlie-Gibbs MPA 

2.  Aim of MPA – Conservation Objectives 
 

2.1. Conservation Vision1 

“Maintenance and, where appropriate, restoration of the integrity and natural quality of 
the functions and biodiversity of the various ecosystems of the Charlie-Gibbs Fracture 
Zone so they are the result of natural environmental quality and ecological processes.2” 

Cooperation between competent authorities, stakeholder participation, scientific 
progress and public learning are essential prerequisites to realize the vision and to 
establish a Marine Protected Area subject to good governance, sustainable utilization, 
and adequate regulations, in conformity with UNCLOS. Best available scientific 
knowledge and the precautionary principle form the basis for conservation. 

 

2.2. General Conservation Objectives3 4 

(1) To protect and conserve the range of habitats and ecosystems including the water 
column of the Charlie-Gibbs MPA for resident, visiting and migratory species as well 
as the marine communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to 
maintain the natural richness and resilience of the ecosystems and habitats. 

(3) To prevent degradation of, and damage to, species, habitats and ecological processes, 
in order to maintain the structure and functions - including the productivity - of the 
ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular 
those hosting high natural biodiversity. 

(5) To provide a refuge for wildlife within which there is minimal human influences and 
impact. 

 

                                                      
1  The conservation vision describes a desired long-term conservation condition and function for the 

ecosystems in the entire Charlie-Gibbs MPA. The vision aims to encourage relevant stakeholders to 
collaborate and contribute to reach the objectives set for the area. 

2  Recognizing that species abundances and community composition will change over time due to natural 
processes. 

3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire 
Charlie-Gibbs MPA or, if it is decided to subdivide, for a zone or subdivision of the area, respectively. 

4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a 
reference site to study these effects. 

 1



2.3.  Specific Conservation Objectives5  
 
2.3.1. Water Column 
a. To prevent deterioration of the environmental quality of the bathypelagic and 

epipelagic water column (e.g. toxic and non-toxic contamination6) from levels 
characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 
c. To protect, maintain and, where in the past impacts have occurred, restore where 

appropriate the epipelagic and bathypelagic ecosystems, including their functions 
for resident, visiting and migratory species, such as: cetaceans, and mesopelagic 
and bathypelagic fish populations. 

Special attention should be given to the area of the meandering sub-polar frontal 
ecosystem. 
 
2.3.2. Benthopelagic Layer 
To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate: 
a. Historically harvested fish populations (target and bycatch species) at/to levels 

corresponding to population sizes above safe biological limits7 with special 
attention also given to deep water elasmobranch species, including threatened 
and/or declining species, such as Portuguese dogfish, Leafscale gulper shark and 
Gulper shark. 

b. Benthopelagic habitats and associated communities. 
 
2.3.3. Benthos 
To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate: 
a. The epibenthos and its hard and soft sediment habitats, including threatened 

and/or declining species and habitats such as seamounts, deep-sea sponge 
aggregations, Lophelia pertusa reefs and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or 
declining species and habitats.  

c. The habitats associated with ridge structures. 
 
2.3.4. Habitats and species of specific concern  

Those species and habitats of special interest for the CGFZ-MPA, which could also 
give an indication of specific management approaches, are listed at Annex 1. 

 

 

                                                      
5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to 

satisfy the general conservation objectives. Each of these specific conservation objectives will have to be 
supported by more management oriented, achievable, measurable and time bound targets. 

6  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other 
litter (e.g. plastic) and non-synthetic compounds (e.g. heavy metals and oil). 

7  “Safe biological limits” used in the following context: “Populations are maintained above safe biological 
limits by ensuring the long-term conservation and sustainable use of marine living resources in the deep-
seas and preventing significant adverse impacts on Vulnerable Marine Ecosystems (FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas, 2008). 
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3.  Status of the location 

The proposed area has been designed to be located beyond the limits of national jurisdiction 
of the coastal states in the OSPAR Maritime Area.  
However, on 29 April 2009 the Republic of Iceland submitted to the Commission on the 
Limits of the Continental Shelf (UN CLCS) in the area of the Reykjanes ridge, information on 
the limits of the Icelandic continental shelf beyond 200 nautical miles from the baselines from 
which the breadth of the territorial sea is measured, in accordance with Article 76, paragraph 
8, of the Convention of the Law of the Sea.  
These claims submitted by Iceland – if approved by the Commission - would encompass the 
seabed in the area of the proposed Charlie-Gibbs MPA. 
The international legal regime that is applicable to the site is comprised of, inter alia, the 
UNCLOS, the Convention on Biological Diversity, the OSPAR Convention and other rules of 
international law. This regime contains, among other things, rights and obligations for states 
on the utilization, protection and preservation of the marine environment and the utilization 
and conservation of marine living resources and biodiversity as well as specifications of the 
competence of relevant international organizations. 
 

4.  Marine region 

 OSPAR Region V; Mid-Atlantic Ridge 

 

5.  Biogeographic region 

 Atlantic sub region; Cool-temperate waters; Warm temperate waters  

 

6.  Location 

The proposed area covers the northern part of the Mid-Atlantic Ridge, including the Charlie-
Gibbs Fracture and Maxwell Fracture Zones (see Figure 1). The proposed area comprises the 
seamounts Faraday (1251 km2) and Hecate (358 km2), and in the north a section of the 
Reykjanes Ridge (20644 km2) where bottom trawling and fishing with static gear, including 
bottom set gillnets and longlines, has been prohibited since 2004 until presently 31st 
December 2009 (NEAFC Recommendation VII: 2008). The proposed MPA is significantly 
larger than the current NEAFC closures, with the purpose to represent a coherent area that 
includes all of the relevant biogeographic regions and a wide range of habitats, as well as 
countering the general lack of knowledge about deep-sea habitats by implementing the 
Precautionary Principle. 

The coordinates proposed for the boundaries of the MPA are:  

Latitude N  Longitude W 

55o  37.o W 

55o   32o W 

53.5o   32o W 

53.5o   27o W 

49o  27o W 

49o  32o W 

51o   32o W 

51o   37o W 
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55o   37o W 

 
The proposed boundaries of the Marine Protected Area reflect a scientific agreement reached 
at OSPAR ICG MPA in April 2008 that the enclosed area will fully incorporate representative 
sections of the MAR north and south of the Charlie-Gibbs Fracture Zone, and the meandering 
Subpolar front that separates cool northern from warmer southern waters and sustains a 
relatively high abundance and biomass across the food web. The Sub Polar Front, usually lies 
just south of the Charlie-Gibbs Fracture Zone, but varies in position. The boundaries 
incorporate also a variety of seamount communities of different sizes and depths, including 
Faraday and Hecate, as well as three deep east-west trenches, the fracture zones. Overall, the 
summit depth of the MAR peaks increases from north to south. 
 
In many fora deep-water fishing is described as that which occurs deeper than 400m. 
Therefore, within the proposed MPA, areas have been mapped that can be potentially fished 
from 500m to 2000m (Fig. 2). 2000m delimits the maximum fishing depth of the predominant 
past and present fishing activities. This is quite a narrow area and most fishing on the MAR 
concentrates on the depths of less than 1000m on the tops and slopes of the shallower hills 
(Bergstad, O.A. pers comm.).  
 

 
Fig. 1: Location of the proposed MPA on the Mid-Atlantic Ridge. The NEAFC closures 
within the proposed area are outlined in red (Hecate, Faraday Seamounts and Reykjanes 
Ridge).  
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Fig. 2: The fishable area within the proposed MPA on the Mid-Atlantic Ridge (in blue). 
The NEAFC closures are outlined in red (Hecate, Faraday Seamounts and Reykjanes 
Ridge).   

7.  Size  

323.900 km2 

 

8.  Characteristics of the area 

 
The Mid-Atlantic Ridge (MAR) is the major topographic feature of the Atlantic Ocean 
extending within the OSPAR Maritime Area, from the Lomonossov Ridge in the Arctic 
Ocean to its southern boundary. The MAR is a slow-spreading ridge where new oceanic floor 
is formed, and western and eastern parts of the North Atlantic basin spread at a speed of 2-6 
cm/year.  (Dinter, 2001; Heger et al., 2008; Hosia et al., 2008). Its shallower part is found 
south of Iceland towards the Azores, both groups of islands being the top of ridge-associated 
seamounts. Rising from bathyal and abyssal depths, the Mid-Atlantic Ridge dominates the 
seafloor topography in the High Seas of the OSPAR region. The topography is highly 
differentiated with depths ranging from 4500 m in the deepest channel to only 700-800m on 
top of adjacent seamounts (Dinter, 2001).  
 
The relief of the axial part of the MAR is presented by systems of separated volcanic rocky 
mountains. More than 170 seamounts with summit depths less than 1500 metres were found 
in the northern part of the MAR between 43° and 60°N during Russian explorations in 1972-
1984 (Shibanov et al. 2002). The majority of seamounts are concentrated in the central (rift) 
zone of the ridge and in the zone of the transversal (transformed) cracks. Intermountain 
slashes and smooth slopes are covered with irregular granular sand aleurite, silt, coral, shelly 
and benthos detritus (Shibanov et al. 2002 and literature therein). With its deep, sometimes 
abyssal valleys and intermittent shallow hills and islands, the ridge can be compared to a 
mountain chain on land. Apart from the rocky and mountainous areas, there are extensive 
areas of soft sediment (Feller et al. 2008) in particular at greater depth. 
 
Ecologically, ridges are fundamentally different from both isolated seamounts surrounded by 
deep ocean and from continental slopes where effects of coastal processes are pronounced. 
They affect not only the availability of suitable habitats for benthic or benthopelagic species, 
but the topography strongly shapes also the habitat characteristics in the water column 
through modification of currents and production patterns (see e.g. Opdal et al.2008). The 
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Mid-Atlantic Ridge has a profound role in the circulation of the water masses in the North 
Atlantic (Rossby, 1999; Bower et al., 2002; Heger et al., 2008; Søiland et al., 2008). The 
complex hydrographic setting around the Mid-Atlantic Ridge in general and the presence of 
the ridge itself leads to enhanced vertical mixing and turbulence that results in areas of 
increased productivity over the MAR (Falkowski et al., 1998; Heger et al., 2008; for a more 
detailed description see the Ecological Significance criterion B3 below). Despite generally 
limited surface production, there is evidence of enhanced near ridge demersal fish biomass 
above the Mid-Atlantic Ridge (Fock et al., 2002; Bergstad et al., 2008) and that the mid-
ocean ridges are ecologically important for higher trophic levels relative to the surrounding 
abyssal plains and the open ocean (e.g., blue ling and roundnose grenadier spawning 
aggregations on the northern MAR (Magnusson & Magnusson 1995, Vinnichenko & 
Khlivnoy 2004). 
 
The proposed MPA covers an especially complex section of the Mid-Atlantic Ridge (Søiland 
et al., 2008) and as such is expected to be home to diverse and interesting deep-sea fauna 
(Tabachnick & Collins, 2008). From the north, the Reykjanes Ridge stretches south-
westwards from Iceland to approximately 52oN, where a major fracture zone known as the 
Charlie-Gibbs Fracture Zone (Felley et al., 2008; Heger et al., 2008) offsets the ridge by 5o to 
the east and opens the deepest (maximum depth 4500m) connection between the northwest 
and northeast Atlantic (Felley et al., 2008; Heger et al., 2008; Mortensen et al., 2008; Søiland 
et al., 2008). South of the Charlie-Gibbs Fracture zone, two pronounced deep rift valleys at 
32.25oW and 31.75oW (Opdal et al., 2008) and two further fracture zones (Faraday and 
Maxwell Fracture Zones, at 50oN and 48oN respectively) create an enormous topographic – 
and fairly unknown – ecological complexity.  

The general circulation in the epipelagic zone (0-200m) is well understood as the warm North 
Atlantic current flowing north-eastwards from the subtropical gyre in the southwest Atlantic 
towards the European shelf with two to four branches crossing the MAR  between 45° and 
52° N, approximately coinciding with the three fracture zones (Sy et al. 1992, Søiland et al. 
2008). Where the warm, saline North Atlantic water meets the cold, less saline water of the 
subpolar gyre from the Labrador and Irminger Seas, the subpolar front is a permanent feature 
(Figure 2). The meandering of the subpolar front between 48-53°N coincides with temporal 
variation in the character and spatial distribution of the watermasses and frontal features 
(Søiland et al. 2008).  This front is one of the major oceanic features in the OSPAR region, 
being an area of elevated abundance and diversity of many taxa, including an elevated 
standing stock of phytoplankton (Clark et al., 2001; Gallienne et al., 2001; Gaard et al., 2008; 
Opdal et al., 2008; Sutton et al., 2008, ) biological production and biomass in the pelagial and 
benthal (see e.g. Gislasson et al. 2008, Opdal et al. 2008, Pierrot-Bults 2008, Younbluth et al. 
2008). Due to the influence of the subpolar front on the ecosystem, Heger et al. (2008) saw 
indications for the region near the Charlie-Gibbs Fracture Zone to be distinct from the areas 
north and south of the frontal zone on the ridge. 
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Figure 3: Pathways associated with the 
transformation of warm subtropical waters into 
colder subpolar and polar waters in the northern 
North Atlantic. Along the subpolar gyre 
pathway the red to yellow transition indicates 
the cooling to Labrador Sea Water, which flows 
back to the subtropical gyre in the west as an 
intermediate depth current (yellow). Credit: 
©Jack Cook, Woods Hole OI 
 
http://www.nasa.gov/centers/goddard/images/c
ontent/95324main_v39n2-ccartneycurry1en.gif 
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Only over the last 5 years, substantial new discoveries and new knowledge on the ecosystems 
of the northern part of Mid-Atlantic Ridge within the OSPAR Maritime area have started to 
fill up the blanc pages of our understanding of this remote area. This is due to a cooperative, 
multinational, large scale investigation programme focussing on ‘Patterns and Processes of 
the Ecosystem of the Northern mid-Atlantic’, acronymed MAR-ECO, as part of the global 
Census of Marine Life Initiative (Bergstad et al., 2008a, duration until end 2010). Many 
scientific papers have been published in the years since the project’s inception that span 
ecological zones and taxonomic ranges  in particular in 3 focal areas, one of these being the 
Charlie-Gibbs Fracture Zone area (see Fig. 4 and Scientific Value criterion for a full 
description) (Bergstad et al., 2008a). Numerous new species have been discovered, 
information has been derived that has allowed taxonomic revisions, and species that were not 
known to exist in this region have been uncovered (Gebruk et al., 2008). Despite the 
numerous publications the information remains preliminary and represents a first look at the 
Mid-Atlantic Ridge. Further field campaigns, such as the UK research programme EcoMar 
(http://www.oceanlab.abdn.ac.uk/ecomar ) are ongoing, and more publications will follow 
(Bergstad et al., 2008a). Much of the information used in this proposal is from recently 
published papers by scientists involved in the MAR-ECO project. 

 

Figure 4. The MarEco 
Study area on the Mid-
Atlantic Ridge, the three 
sub-areas selected for 
focused investigations 
shown as hatched area. 
(source: MarEco) 

Bathymetry 

For the benefit of the MarEco project and other users, the bathymetry of the Mid-Atlantic 
Ridge (between Iceland and the Azores) has been compiled from all publicly available 
sources until 2004 and updated with the results of modern mapping techniques employed 
during the cruises (by B. J. Murton, National Oceanography Centre, Southampton, UK, 
http://www.mar-eco.no/sci/bibliographies_and_background_papers/regional_bathymetry_for_the_mar .  
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Figure 5. One of the bathymetric 
maps produced in the MarEco 
Project (source: www.mareco.no, 
Murton unpublished). Elevations 
in red. The Charlie-Gibbs Fracture 
Zone is clearly indicated as the 
blue east-west trench in the 
middle of the figure.

Pelagic system 

The pelagic productivity of the northern part of the Mid-Atlantic Ridge (Reykjanes Ridge) 
and nearby areas (Irminger Sea and Iceland Basin), which form a part of the offshore North 
Atlantic Ocean, is considered to be very high (Gjøsæter & Kawaguchi, 1980; Magnusson, 
1996), in particular when compared to the region north of the Azores (i.e. Longhurst 1998). 
More or less continuous deep-scattering layers exist in the area (mostly at 300–800 m depth) 
consisting of a great variety of organisms, including a large stock size of the commercially 
important pelagic redfish, Sebastes mentella (Travin, 1951; Magnusson, 1996; Anonymous, 
1999; Sigurdsson et al., 2002; Anderson et al., 2005; Gislason et al., 2007). Abundant taxa in 
these layers are, for example, fishes belonging to the family of Myctophidae and various 
species of shrimps, euphausiids, cephalopods and medusae (Magnusson, 1996). 
 
Zooplankton (mainly copepods) is a very important part of the diet of small mesopelagic 
oceanic fish (Mauchline & Gordon, 1983; Roe & Badcock, 1984; Sameoto, 1988). The 
Sebastes mentella stock also mainly feeds on zooplankton, of which euphausiids, 
chaetognaths, amphipods and gastropods are most important. Myctophids also form a part of 
their diet, although in much smaller quantities than the zooplankton (Magnusson & 
Magnusson, 1995; Petursdottir et al. 2008). Petursdottir et al. (2008) found this pattern 
confirmed in their 2003/4 investigations. Further up the food web, the abundance and biomass 
of deep demersal fishes showed a mid water maximum near the summit of the ridge (Bergstad 
et al. 2008), coinciding with the maximal deep-pelagic fish biomass, their prey, as reported by 
Sutton et al. (2008). 
 
The dominant zooplanktonic organisms occurring throughout the water column were 
crustaceans, ctenophores, siphonophores, appendicularians, medusae and chaetognaths 
(Vinogradov 2005, Gaard et al. 2008, Stemman et al.2008, Youngbluth et al. 2008). The 
boreal copepod species Calanus finmarchicus is one of the most important components of the 
zooplankton in the North Atlantic as it is at the basis of one major food pathway in the pelagic 
ecosystem through to small mesopelagic fish and shrimp (Petursdottir et al. 2008) and baleen 
whales (Skov et al. 2008). The copepod directly transfers the energy taken up by feeding into 
egg production which is therefore used as an indicator of pelagic productivity. Nowhere along 
the Mid-Atlantic Ridge were the egg production rates higher than in the Charlie-Gibbs 
Fracture Zone and Subpolar front (Gislason et al. 2008). The Subpolar front acts as a 
biogeographic boundary for several species, reflecting vertically and horizontally the different 
water masses and this is also clearly reflected in the zooplankton community structure north 
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and south of Charlie-Gibbs Fracture Zone (Hosia et al. 2008, Gaard et al. 2008, Stemmann et 
al. 2008). Topographically-induced aggregation mechanisms may play a crucial role in 
creating a suitable habitat for plankton feeders (Skov et al. 2008). 
 
Fock & John (2006) indicate a strong relationship between the larval fish community and 
hydrography and topography, species richness being highest on the Mid-Atlantic Ridge 
proper and lowest in the adjacent Irminger Sea. Contrary to the adjacent basins, the 
distribution of fish larvae was shallower over the Mid-Atlantic Ridge, indicating that the 
Ridge does exert a measurable effect even on pelagic fauna.  
 
Approx. 53 species of cephalopods were found, representing 43 genera in 29 families. As 
with many taxonomic groups north-south differences were apparent in the cephalopod fauna. 
For example, two different squid species, Gonatus spp.and Heteroteuthis dispar occurred 
north/within and south of the frontal zone, respectively. The highest number of species was 
collected in the southern sampling area (see Fig 6). Conversely, the maximum overall 
abundance (number collected per trawl) came from farther north, especially from the middle-
box transect located southeast of the Charlie-Gibbs Fracture Zone. Five of the ten most 
commonly collected cephalopod taxa were cirrate octopods. These large animals appear to be 
an important component of the benthopelagic and deep bathypelagic nekton in MAR 
ecosystems (Piatkowski et al. 2006). 
 

Sigur∂sson et al. (2002) identified a total of 99 species of pelagic fish from 43 families which 
group into 5 main assemblages from trawl-acoustic redfish surveys south of Iceland. From the 
acoustic surveys it is evident that the deep scattering layer formed by among other things deep 
pelagic fishes is most dense over the northern Mid-Atlantic Ridge (Figure 6). Both, the 
latitudinal and the cross-ridge patterns were confirmed by Opdal et al.(2008), who observed a 
maximum of backscatter just south of the CGFZ related to meso- and bathypelagic fish 
biomass, and likely related to elevated primary productivity in the frontal zone. 
 

 

Fig. 6: Deep scattering layer of 
pelagic fish except redfish (red 
shows highest concentration) 
over the northern Mid-Atlantic 
Ridge, north of 56° N (June-
July 2001). Source: Sigur∂sson  
et al. (2002, his Fig. 3). 

 

Altogether 13 species of cetaceans, with 1,433 individuals were observed along the entire 
section of the Mid-Atlantic Ridge studied during the Mar-Eco cruise (Skov et al. 2008). 
About half of the individuals (727) belonged to 7 species of dolphins (Doksaeter et al. 2008): 
Two of the four most frequently observed species (pilot whale Globicephala melas, white-
sided dolphin Lagenorhynchus acutus), occurred only north of the Charlie-Gibbs Fracture 
Zone, the other two species (common dophin Delphinus delphis), and striped dolphins 
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Stenella coeruleoalba) were found in the warmer, more saline water south of the Charlie-
Gibbs Fracture Zone. Dolphins tended to aggregate over the slope of the ridge, independent of 
water depth, following the distribution of their most important prey, various species of 
mesopelagic fishes and squid.  
 
The ecosystem associated with the Mid-Atlantic Ridge seems to be of particular importance 
to sei (Balaenoptera boralis) and sperm whales (Physeter macrocephalus). The highest 
aggregations of baleen whales and especially sei whales (B. boralis) were observed north of 
and in relation to the CGFZ, which overlaps with earlier observations of Sigurjónsson et al. 
(1991, in Skov et al. 2008). B. boralis in particular were most abundant over the slopes of 
steep seamounts and rises in water depths between 1500 and 3000 m, whereas P. 
macrocephalus were most common in waters shallower than 2000 m and often seen above 
high rising seamounts where they presumably found the best feeding conditions, i.e. the 
highest squid density (Nøttestad et al. 2005). 
 

The MarEco cruise provided a snapshot of seabird distribution along the Mid-Atlantic Ridge 
in summer 2004: 22 species of seabirds were identified, however only the northern fulmar 
(Fulmarus glacialis), great shearwater (Puffinus gravis) and Cory´s shearwater (Calonectris 
diomedea) were observed by the hundreds. The distribution of these species reflects the 3 
broad characters of water masses in the area (from Mar-Eco cruise report Nøttestad et al. 
2004) and in particular the boundary effect of the frontal zone and the limited nesting sites 
available only on the Azores and Iceland (Skov et al. 1994). F. glacialis were distributed 
along most of the study transect north of 47° N, and they were by far the most common 
species of seabird along the central and northern parts of the Mid-Atlantic Ridge. Densities 
were generally below 1 bird per km2, and no large-scale concentrations were noted. However, 
discrete elevations in densities were recorded both in the Reykjanes and the Charlie-Gibbs 
Fracture Zone regions. P. gravis were observed only in the vicinity of the Subpolar front just 
north of the Charlie-Gibbs Fracture Zone. Most of the birds recorded were found in the area 
of the Subpolar front, where concentrations of both sitting and flying birds were observed. 
The largest flock seen was of 160 birds, but flock sizes were generally between 3 and 10 
birds. Outside the frontal area P. gravis were mainly seen in singles. C. diomedea on the other 
hand is found only south of the P. gravis distribution area – usually not in flocks except for an 
area where warm Gulf Stream water surfaced. C. diomedea were commonly observed with 
cetaceans, most notably dolphins, but also with other species, e.g. sperm whales.  
 
There is only anecdotal evidence on the observation of sea turtles over the Mid-Atlantic 
Ridge (Skov, pers.com), in particular enhanced abundances over the Charlie-Gibbs Fracture 
Zone and Subpolar front regions (See Threatened/Declining Species and Habitats criterion 
B.a.1. below for more information. 
 
Benthic system 
Ridges like the Mid-Atlantic Ridge provide a large variety of benthic habitats. The hard 
bottom areas are often colonised by erect megafauna such as gorgonians, sponges, hydroids, 
and black corals (Grigg, 1997). Mortensen et al. (2008) presume that to a large degree, the 
topography of the seabed controls the distribution of habitats along the Mid-Atlantic Ridge by 
providing different settings for sedimentation and retention of particulate matter. They found 
this illustrated by the accumulation of coral rubble near the bases of volcanic ledges, and 
deposits of pteropod shells on level sandy bottom some tens of metres away from rocky 
obstructions where currents will not sweep the light shells away. The topography also 
controls the current patterns and velocity (Genin et al., 1986), and hence the transport rate and 
concentration of food particle for suspension feeders. For the benthic fauna, the Mid-Atlantic 
Ridge is a major barrier for east-west dispersal (see e.g. Mironov & Gebruk 2002, 2006). 
Gebruk et al. (2006) noted that in particular in the area south of the Charlie-Gibbs Fracture 
Zone 48% of the 150 identified species occurred only to the west of the ridge, whereas 19 % 
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of the species were restricted to the eastern Atlantic. Likewise, the Charlie-Gibbs Fracture 
Zone acts as a barrier in north-south direction: The areas south and north of the Charlie-Gibbs 
Fracture Zone share only 27 % of the species (of the groups used as indicators). Due to the 
transition of water masses at 800-1000m depth there is also a vertical zonation of the bathyal 
fauna. Comprehensive sponge grounds are known to occur off south Iceland, especially on the 
Reykjanes Ridge (Klitgaard & Tendal 2004). In situ observations revealed that clumped 
patterns of distribution were the rule for soft-bottomed features in sediment-filled areas and 
for sessile organisms in rocky areas (Felley et al. 2008).  
 
Cold water corals 
The Reykjanes Ridge south of Iceland is an area where cold-water corals (L. pertusa, M. 
oculata, S. variabilis) are frequently dredged (Copley et al. 1996). In Icelandic waters, most 
of the existing coral areas are found on the shelf slope and on the Reykjanes Ridge. In some 
of the shelf areas off south Iceland remains of trawl nets and trawl marks were observed, 
providing evidence of the effects of trawling activities (ICES ACE 2005). Until the MAR-
ECO project cruise (2004), the coral records mainly came from the upper ridge at depths of 
less than 1000 m (ICES ACE 2005). Video inspections in the areas south and north of the 
Charlie-Gibbs Fracture Zone found cold water corals at all sites, at depths of 772-2355 m, 
most commonly between 800 and 1400 m. 27 of the 40 coral taxa were octocorals among 
which the gorgonacea were the most diverse (Mortensen et al., 2008). Molodtsova et al. 
(2008) found very little overlap in species composition of the coral fauna in the sampling 
areas north, near and south of the CGFZ. Mortensen et al. (2008) observed four of the coral 
taxa only in the Charlie-Gibbs Fracture Zone area. Otter trawls sampling at 826-3510 m depth 
came up with a bycatch of 10 coral taxa, and also the longlining experiments (433- 4200 m 
depth) brought up 11 coral taxa.  

Lophelia pertusa and Solenosmilia variabilis were found to act as the main structure corals, 
probably Solenosmilia was most common in the deeper parts of the study areas. All 
Lophelia/Solenosmilia colonies were relatively small with a maximum diameter of less than 
0.5m. Lophelia/Solenosmilia were most common on the video of the north and central sample 
sites, but rare on video of the southern site. The video-observations indicated that the 
diversity of corals is higher in the southern than the middle and northern study areas. Bycatch 
of corals was recorded in bottom trawl and on longline from all areas, but most species were 
caught in the southern area. (Mortensen et al. 2008). The number of megafaunal species was 
higher in areas where corals dominated compared to areas without coral. Typical taxa that co-
occurred with Lophelia were crinoids, certain sponges, the bivalve Acesta excavata, and squat 
lobster (Mortensen et al. 2008). 
 
Mortensen et al. (2008) found that rubble from scleractinian corals can be a pronounced 
feature of the habitat on the tops of seamounts, and may represent an important habitat for 
various attached and cryptic invertebrate species. No conclusive answer is possible on the 
likely cause of the disintegration of the corals., which may be an accumulation of naturally 
degraded scleractinian corals over long times. It may, however, also have been caused by 
human impact, though no signs of trawling were found., The video inspections of the seafloor 
revealed lost fishing gear in several places (Mortensen et al. 2008, see also Dyb & Bergstad 
2004) which, given the very few stations sampled, may point to a very high number of lost 
gear potentially ghost-fishing for a long time. This leads to the comclusion that extensive 
longlining activities may have lead also to substantial coral bycatch.  
 
Demersal (benthopelagic) fish fauna 
The actual number of demersal fish species depends on the fishing gear used and the 
definition of "demersal" employed. In a review, Bergstad et al. (2008) estimate some 80 
demersal fish species to occur on the northern MAR between Iceland and the Azores. The 
biogeography of the seamount-related fish fauna of the North Atlantic, caught mainly as 
bycatch in roundnose grenadier (Coryphaenoides rupestres) and alfonsino (Beryx splendens) 
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trawls down to 1500 m depth in over 20 years of commercial exploitation by Russian fisheries 
is described by Kukuev (2004). He accounts for 68 species of mainly mesobenthopelagic 
bathyal fishes associated to the seamounts of the northern MAR (45-55° N, i.e. within the 
proposed marine protected area), including 44 species of deepwater sharks such as 
Chlamydoselachidae, Pseudotriakidae, Scyliorinidae and Squalidae, including Leafscale 
gulper shark (Centrophorus squamosus), Gulper shark (C. granulosus) and Portuguese 
dogfish (Centroscymnus coelepis)8.  
 
The biogeographic divide at the Charlie-Gibbs Fracture Zone is also evident in the 
distribution of commercially relevant deepwater fish (Hareide & Garnes 2001, Shibanov et al. 
2002): North of 52 °N9, sub-Arctic species such as giant redfish (Sebastes marinus), tusk 
(Brosme brosme) and Greenland halibut (Reinhardtius hippoglossoides) are dominant in 
longline catches. The largest catches of Greenland halibut were made on and in the vicinity of 
coral reefs at approximately 1600 m depth; catches were extremely small in coral-free areas. 
In the southern part (south of 48° N), subtropical species such as golden eye perch (Beryx 
splendens) and cardinal fish (Epigonus telescopus) are the dominant species. The area 
between 48 and 52 ° N is a region of faunal change with species mixtures according to the 
species-specific distribution limits. The authors observed that all along the investigation area 
(43 – 61 °N) there was always one dominant species forming dense schools close to the top of 
seamounts: In the north, this is redfish (Sebastes marinus), between 53 and 46° N this niche is 
taken by roundnose grenadier (Coryphaenoides rupestris) and south of 46° N by goldeneye 
perch (Beryx splendens). The authors report about the quick exhaustion10 of redfish and 
alfonsino when commercially fished in the early 1990s and speculate about a changing 
balance between the species of the fish community. King et al. (2006) confirm the 
biogeographic zones, however emphasize the importance of the Charlie-Gibbs Fracture Zone 
and the sub-polar Front for the location of the split between northern and transitional 
communities.  
 
The demersal fish species, in particular those of commercial interest like redfish, alfonsino, 
roundnose grenadier and orange roughy are not evenly distributed within their respective 
biogeographic focal area on the Mid-Atlantic Ridge. Rather, all these species form temporal 
aggregations for mating and spawning over the summits and/or flanks of seamounts and the 
peaks of the MAR, respectively.  Figure 7 composed by Shivanov et al. (2002) illustrates the 
interaction between seamount topography, hydrography and the aggregation of roundnose 
grenadiers in an area near the CGFZ. Fishing on these aggregations therefore exploits 
otherwise low overall population densities of these species and may lead to overexploitation, 
in particular in combination with serial depletion of individual fishing sites. 
 

                                                      
8  These three shark species have been included in the OSPAR List of threatened and/or declining spoecies 

and habitat by OSPAR 2008. 
9  Including the area on the Reykjanes Ridge and Hecate Seamount closed by NEAFC since 2004. 
10  1 year of longlining on Sebaste marinus, 2 years of Beryx splendens fishery. 
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Figure 7. The distribution of roundnose 
grenadier (1-hatched) in relation to 
environmental parameters (2-salinity, 3-
dissolved oxygen, 4-biogenes in meg at/l) 
and the seamount peak and slope in the area 
of the CGFZ at 53° N (Shibanov et al. 2002) 

 
 
In particular Russian fisheries research (i.e. Vinnichenko 2002 and literature therein), but also 
other recent scientific investigations (i.e. Hareide & Garnes 2001, Bergstad et al. 2008, 
Fossen et al. 2008, Sotton et al. 2008) demonstrate that the overall abundance of potentially 
commercially relevant fish stocks on the seamounts of the MAR is rather low. It is assumed 
that most fish species on the seamounts form local groupings, which means that there is only 
a limited genetic exchange between the local populations. Vinnichenko (2002) concluded, 
"Investigations and fishery indicate a high vulnerability of fish populations inhabiting the 
seamounts. These stocks are comparatively low and highly susceptible to overfishing. This is 
particularly true for deepwater species with a retarded maturation and low fecundity".  
 
Since 1998, ICES ACFM has continuously advised the North East Atlantic Fisheries 
Commission and the European Commission on a strict regulation (in 2000 even on the 
temporary cessation) of deepwater fisheries. In 2001, ICES ranked deepwater fishes, mostly 
demersal species, with regards to their vulnerability, based on their longevity, growth, natural 
mortality fecundity and length and age at first maturity. The deepwater sqalid sharks 
Centroscymnus coelolepis and Centrophorus squamosus, together with orange roughy 
(Hoplostethus atlanticus) came out as by far the most vulnerable. Roundnose grenadier 
(Coryphaenoides rupestres), redfish (Sebastes spp.) and Greenland halibut (R. 
hippoglossoides) were considered the next most vulnerable species (ICES ACFM 2001, 
advice to EC and NEAFC). 
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B Selection criteria 
a. Ecological criteria/considerations 

 

1.  Threatened and/or declining species and habitats 
(The area is important for species, habitats/biotopes and ecological processes that appear to be under 
immediate threat or subject to rapid decline as identified by the ongoing OSPAR (Texel-Faial) 
selection process.) 

The following species and habitats on the OSPAR List of Threatened and/or Declining 
Species and Habitats (Reference Number: 2008-06) occur within the boundaries proposed for 
the MPA:  

COMMON NAME 
 SPECIES 
SCIENTIFIC NAME English French 

OSPAR Regions 
where the 
species occurs 

OSPAR Regions where 
the species is under threat 
and/or in decline 

*Hoplostethus atlanticus 
(Collett, 1889) 

Orange roughy hoplostète orange I, V All where it occurs 

Centroscymnus coelolepis 
Portuguese dogfish Pailona commun All All where it occurs 

Centrophorus granulosus 
Gulper shark Squale-chagrin 

commun 
IV, V All where it occurs 

Centrophorus squamosus 
Leafscale gulper 
shark 

Petit squale All All where it occurs 

Dermochelys coriacea 
(Vandelli, 1761) 

Leatherback turtle tortue luth All All where it occurs 

Balaenoptera musculus 
(Linnæus, 1758) 

Blue whale baleine bleue All All where it occurs 

 

HABITATS 
OSPAR region where habitat 

occurs 
OSPAR region where such habitats are 

under threat and/or decline  

Deep-sea sponge aggregations I, III, IV, V All where they occur 

Lophelia pertusa reefs All All where they occur 

Seamounts I, IV, V All where they occur 

Coral garden I, II, III, IV, V All where they occur 

 

Importance of the proposed area to the species on the OSPAR List: 

All of the above mentioned species and habitats occur in the proposed area, however, there is 
insufficient knowledge to prove the special importance of the MAR section proposed to the 
life and success of populations and communities. The state of knowledge is summarised 
below: 
 
Hoplostethus atlanticus (Orange roughy)  

ICES (2002) considers orange roughy to be one of the most sensitive deepwater fish species 
due to its life history traits. The main threat to the species is from fishing, though the 
dependence of the overall populations on the exploited temporal aggregations of the species is 
still unclear. With the genetic techniques of today, no significant differentiation between 
orange roughy from the Atlantic or Pacific can be established (Smith 2006). However, adults 
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are assumed to migrate no more than 200 km to their spawning site (Francis & Clark 1998), 
and given the weak dispersal potential of orange roughy recruits (the pelagic eggs sink and 
hatch near the bottom (Zeldis et al., 1994), Smith (2006) suggests that only a limited gene 
exchange may take place between ecologically distinct population units (Smith et al. 2001, 
Smith 2006), possibly  depending globally on exchange via stepping stones across the oceans 
(Elliott et al. 1994).  

Currently a project seeking to unravel population connectivity of selected deepwater species 
is underway (DEECON, see http://www.imr.no/deecon/home ). 

Orange roughy is considered to be an obligate seamount associated fish, depending on the 
seamount topography-induced hydrographic patterns for spawning aggregations and 
spawning. This category of fish has the highest vulnerability to fishing (Morato et al. 2006, 
Morato & Clark 2007). On the MAR,  orange roughy was taken as a bycatch in the fisheries 
for roundnose grenadier and alfonsino since the 1970s (Shibanov et al. 2002), but a directed 
fishery for this species in the North Atlantic did not develop until the 1990s, primarily by one 
to a few boats from the Faroese Islands. In 1992, the Faroe Islands began a series of 
exploratory cruises for orange roughy, exploitable concentrations being found in late 1994 
(annual catch 260 t) and early 1995 (1040 t), mostly on the MAR. The fishery took place on 
five features on the MAR and Hatton Bank. Catches peaked in 1996 at 1320 t, and since then 
have generally been less than 500 t (ICES, 2006, and Clark et al. 2007 and literature therein). 

 The extent to which Orange roughy has been targeted in the area proposed remains unknown 
(Hareide & Garnes, 2001). Today, the fishery is regulated by NEAFC (see measures 2008).  

 

Leatherback Turtle (Dermochelys coriacea) 

The Leatherback turtle occurs in the region and feeds primarily on gelatinous zooplankton 
(Hays et al., 2006; Doyle, 2007), high concentrations of which have been recorded several 
times around the Charlie-Gibbs Fracture Zone and Subpolar front (Fock et al., 2004; 
Youngbluth et al., 2008). This species of turtle can be found foraging at oceanic fronts during 
their long trans-Atlantic migrations (Eckert, 2006). One study has tracked individuals to the 
subpolar front area of the North East Atlantic, presumably to feed in this plankton rich 
environment (Ferraroli et al., 2004; Hays et al., 2004). It is probable therefore, that this 
species of turtle visits the proposed area to feed (see Sensitivity criterion also). 

 

Blue Whale (Balaenoptera musculus) 

Blue whales are roaming all oceans. As plankton feeders, they particularly depend on zones 
of rich plankton production during their migrations. Blue whales are known to occur along the 
north Mid-Atlantic Ridge from old whaling log books (Reeves et al., 2004). They were 
sighted in the vicinity of the Mid-Atlantic Ridge during the MAR-ECO (Doksæter et al., 
2008). It is likely that blue whales spend some time in the subpolar frontal area with its 
increased pelagic biomass (Opdal et al., 2008) as the sei whale does (Doksæter et al., 2008; 
Skov et al., 2008). Tagging experiments showed that sei whales migrate directly from the 
Azores to the CGFZ (Olsen et al., 2005; Skov et al., 2008). (See: Ecological Significance 
criterion; Skov et al., 2008). 

 

Deepwater sharks  

Detailed studies of seamount ichthyofauna, even in the relatively well-investigated northern 
Atlantic Ocean, are only thirty years old (Kukuev, 2004). The ichthyofauna sampled by 
Kukuev (2004) consisted of approximately 20 elasmobranch species including Leafscale 
gulper shark (C. squamosus), Gulper shark (C. granulosus) and the Portuguese dogfish (C. 
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coelolepis). The ICES Working Group of Elasmobranch Fisheries (WGEF) considers the 
elasmobranch fauna of the MAR to be poorly understood (ICES, 2007b).  

Deep-water sharks are caught in several mixed trawl fisheries and directed long-line and 
gillnet fisheries in the North East Atlantic (ICES, 2007b). Of the deepwater sharks, C. 
squamosus and C. coelolepis are the commercially most important species in the North East 
Atlantic (ICES, 2007b).  C. squamosus and C. coelolepis stocks on the northern Mid-Atlantic 
Ridge are considered to be depleted (ICES, 2007b) although the species found here are likely 
to have been little exploited in comparison to continental Europe and the whole ecoregion is 
considered to be a sensitive area (ICES, 2007b). In 2005 ICES advised a zero catch limit for 
both species in the entire ICES area (the North East Atlantic) (Kyne & Simpfendorfer, 2007). 
As the quotas for these two species of deepwater sharks and others become more restrictive it 
is likely that there will be increased discarding of them as they are caught as bycatch in other 
fisheries (ICES, 2007b). Illegal, unreported and unregulated fishing is also known to take 
place for deepwater sharks especially in international waters (ICES, 2007b). Given the 
bycatch problem, and the vulnerability of deepwater sharks (see below B.2.), there is an 
urgent need to establish deepwater refuges from fishing. 

  

Deepwater sponge aggregations 

The sponge fauna of the proposed area is poorly known. However, video dives and sampling 
in the proposed area revealed rich hexactinellid sponge communities or ‘gardens’ around the 
Charlie-Gibbs Fracture Zone and the associated seamounts down to 3000 m depth, and 
depending more on the availability of hard substrate than depth (Felley et al., 2008; ICES, 
2007a; Tabachnick & Collins, 2008). 

Beds of large demosponges (up to 70 cm in diameter) occur widely distributed in patches in 
the North East Atlantic, often slightly deeper than the coral banks (Klitgaard & Tendal 2004). 
These authors showed in their review that large, structural sponges are known from the 
Reykjanes Ridge south to at least 60° N. There was no sampling further south, however it can 
be assumed that the potential distribution area of the boreal type of deepwater sponge beds 
extends further south (Fosså 2005).  The associated fauna (about 250 species) poses the same 
possiblilities and problems as in the case of corals, but hitherto onl< one area has been 
investigated in detail (Klitgaard 1995).  In particular young redfish (Sebastes spp.) is known 
seek shelter in sponge beds which is why many of the sponge bed occurrences known stem 
from fishermen records. 

ICES (2007a) considers structural sponge habitat as being "extremely vulnerable to 
commercial trawling suffering immediate declines through direct removal of sponges and 
further reductions in population densities of sponges due to delayed mortality (Freese, 
2001"). 

 

Lophelia pertusa reefs 

One of the preconditions for scleractinian corals like Lophelia pertusa to grow is hard 
substrate. Overall hard bottom is scarce in the world oceans and only usually steep-sided 
seamounts and the mid ocean ridges provide for substantial hard substrate in the overall 
sedimentary ocean basins. The MAR is therefore a very important habitat and stepping stone 
for the regional dispersal of hard bottom dwelling suspension feeders. Depending therefore on 
the local topography and topographically induced hydrography, as well as the general level of 
surface production and sedimentation (food concentration and value),  a more or less dense 
coral fauna develops. On the MAR sections investigated by Mortensen et al. (2008), living 
Lophelia pertusa and  40 taxa of other corals have been observed at all depths and locations 
surveyed although not in the extensive reef-type structures found off the coast of Norway 
(Hall-Spencer et al., 2002). Mortensen et al.(2008) state that the observed species richness of 
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corals on the Mid-Atlantic Ridge was comparable with other regions of the North Atlantic, 
however because of uncertainties with visual identifications it was suggested that the species 
richness of corals on the Ridge is higher than in high latitude areas of the continental margin.  

 

Coral Gardens 

There is no agreement yet as to what will constitute a coral garden in a remote area like the 
MAR. However, the richness in ecological niches provided by the MAR topographic structure 
is also favourable for octocorals constituting 27 of the 40 taxa recorded (Mortensen et al. 
2008). 

 

Seamounts 

Seamounts as a "habitat" on the OSPAR List is a substitute for the range of habitats 
seamounts provide vertically and horizontally not only to benthic fauna, but also functionally 
up the food web and to migratory species (see Pitcher et al. 2007). As such seamounts are 
similar to the MAR, which is basically a chain of more or less high mountains, intercepted by 
meridional or transversal valleys. Usually, seamounts are considered to be isolated features of 
>1000 m elevation (see e.g. ICES 2006) whereas the elevations on the ridge are more like 
peaks of a mountain chain. Nonetheless, the summit areas of these elevations are usually very 
steep-sided, provide substantial exposed hard substrate and generate special topographically- 
induced hydrographic conditions with enhanced current speed and eventually particular 
current patterns. The ecological importance of these features is illustrated in the justifications 
above and below for a broad range of species and communities, most of these, though for 
different reasons, being more abundant on the MAR than in adjacent areas. 

All of the commercially most relevant demersal fish species are fished while aggregating over 
the flanks and/or summits of seamounts and the MAR peaks, respectively (see Part A.9). 
Therefore the MAR provides the most extensive habitat for the reproduction of these 
aggregation-forming deepwater fish species off the continental shelves in the OSPAR 
maritime area.  

 

2.  Important species and habitats 
(The area is important for species, habitats/biotopes and ecological processes as identified by the 
ongoing OSPAR (Texel-Faial) selection process) 

As noted above, the proposed area includes deep-sea sponge aggregations and seamount 
habitats listed by OSPAR in 2003 as priority threatened or declining habitats (OSPAR 
Commission 2008). These cold-water coral and sponge habitats would qualify as Vulnerable 
Marine Ecosystems in relation to high seas fisheries according to draft criteria developed by 
FAO (FAO 2007, Rogers et al., 2008). The area also contains seamount communities, coral 
and sponge aggregations, a frontal area (the subpolar front) and potential areas of upwelling 
among the habitats listed as examples of ecologically or biological significant marine areas 
according to draft criteria developed by the CBD for identifying candidate sites for protection 
on the high seas (UNEP 2007).  
Additionally the Mid-Atlantic Ridge in general provides the only extensive hard substrate 
available for propagation of benthic suspension feeders off the continental shelves and the 
isolated seamounts. The northern MAR is considered to be a major reproduction area of i.e. 
roundnose grenadier (Coryphaenoides rupestris, see e.g.Vinnichenco & Khlivnoy 2004 ), and 
may be crucial for the reproduction of bathypelagic fish (Sutton et al. 2008). Fock & John 
(2004) clearly demonstrated the influence of the MAR on fish larval vertical and horizontal 
distribution and a peak in species richness, reflecting the pattern of adult mesopelagic fish 
distribution on and off the ridge. The number of species that were recorded by Kukuev (2004) 
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over the seamounts of the northern Mid-Atlantic Ridge was higher than the numbers recorded 
for the Corner Rise Mounts (34° – 35°N, 48° to 52°W) and the same as on the seamounts near 
Rockall (56° to 59°N, 13° to 18°W).  
 
Elasmobranchs 

Kukuev (2004) recorded approximately 20 elasmobranch species as a bycatch of the Russian 
roundnose grenadier trawling on the MAR, including frilled shark (Chlamydoselachus 
anguineus), Greenland shark (Somniosus microcephalus), leafscale gulper shark 
(Centrophorus squamosus), great lanternshark (Etmopterus princeps) and the Portuguese 
dogfish (Centroscymnus coelolepis), all of which have been described by Froese & Pauly 
(2007) as having very low resilience to population reductions by fishing.  
Chondrichthyan fishes, including deepwater sharks, are K-selected species, having life history 
characteristics that include slow growth, late maturity and a low reproductive output (Kyne & 
Simpfendorfer, 2007). With a few exceptions, like C. coelolepis, which was recorded down to 
3700 m, sharks are confined to the high energy regions of the upper 2500 m of the oceans 
(Priede et al. 2006 and literature therein): They conclude that due to high energy 
requirements, sharks are apparently confined to ca 30% of the total ocean and distribution of 
many species is fragmented around seamounts, ocean ridges and ocean margins, particular 
conspicuous on slopes down to 2000 m where they profit of an increased food supply  
including from food falls such as dead whales. This indicates that the Mid-Atlantic Ridge, 
particularly the highly productive seamount/ridge peaks and frontal zones are of particular 
importance to deepwater sharks – their distribution being not at all homogenous across the 
oceans but concentrated around high biomass zones. Therefore deepwater sharks may 
concentrate in areas where commercially targeted teleost species agregate, as both taxa 
benefit from the same ecological patterns.  Therefore, the vulnerability of deepwater sharks to 
overexploitation is even higher than can be deduced from their life history strategy alone. 
Deepwater sharks species do not have a "refuge" below fishing depth (Priede et al. 2006). 
 

3.  Ecological significance 

The area has: 

a) High proportion of habitat in the OSPAR area 
The proposed MPA is a significant portion of the mid-ocean ridge habitat within the OSPAR 
area. As a major comparatively shallow feature in the middle of the ocean away from 
continental slopes, the mid-ocean ridge has a special significance among the range of oceanic 
habitats. Within the proposed MPA the species communities change gradually from north to 
south. However, the Charlie-Gibbs Fracture Zone and the subpolar front represent an 
important barrier to this along-ridge dispersal. The proposed boundaries aim to incorporate 
diversity from the northern and southern communities along with the subpolar front boundary 
area. 
 
b) High Natural Biological Productivity of Features being represented 

Frontal systems are usually areas of increased primary production, often also of elevated 
biomass of phytoplankton, translating into higher biomass in the food web. The subpolar front 
at about 52° N is a typical high production convergence zone of subpolar and Atlantic water. 
It was suggested that this frontal zone between cold and warm water masses is a mixing area 
that provides favourable conditions for plankton growth, consequently attracting other pelagic 
fauna (Opdal et al., 2008). (The subpolar front is not a static feature and moves latitudinal on 
a time scale of days, but is normally found just south of the Charlie-Gibbs Fracture Zone 
(Bergstad et al., 2008). Therefore the boundaries of the proposed protected area were drawn 
to incorporate this oceanographic feature. 
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As a surrogate for phytoplankton biomass, surface Chlorophyll a concentrations measured 
around the subpolar front, usually in the vicinity of the Charlie-Gibbs Fracture Zone, were 
found to be elevated compared to the adjacent oceanic areas (Clark et al., 2001; Gallienne et 
al., 2001; Gaard et al., 2008; Opdal et al., 2008; Sutton et al., 2008). Opdal et al., (2008) 
hypothesise that the latitudinal gradient in Chl a concentrations and backscatter may be an 
indication of different productivity patterns, finding in particular that phytoplankton 
abundance around the Charlie-Gibbs Fracture Zone (53 – 46° N)  is significantly higher than 
in the northern area of the Mid-Atlantic Ridge and supports what appears to be a higher 
standing stock of fish.  

Fock et al.(2004) noted a greater abundance of gelatinous zooplankton over the Mid-Atlantic 
Ridge than the rest of their Atlantic sample sites, which they linked to higher primary 
production. Further evidence of increased faunal densities in the area of the Charlie-Gibbs 
Fracture Zone was also found by other scientists working on the MAR-ECO research project 
for a range of species: Youngbluth et al.(2008) found the highest abundance of gelatinous 
zooplankton occurring at a depth range of 350 to 730 m in the region just south of the 
Charlie-Gibbs Fracture Zone; Pierrot-Bults (2008) observed a peak in abundance for 
chaetognath species just north of the Charlie-Gibbs Fracture Zone; Gislasson et al.(2008) 
found a peak in copepod egg production near the subpolar front area; Heger et al. (2008) 
recorded increased deep-sea pelagic bioluminescent activity in the water column over both 
the Faraday Seamounts and the subpolar front region; Opdal et al. (2008) noted a pronounced 
maximum in the backscattering and therefore presumably fish density, in the area of the 
Charlie-Gibbs Fracture Zone.  

The deep-pelagic ecosystem over the MAR is different from ‘typical’ open ocean regimes, at 
least in respect to fishes, in that there is a dramatic increase in fish biomass in the benthic 
boundary layer (0 to 200 metres above the seafloor) not seen in other areas (Sutton et al., 
2008). The reason for this difference is thought to be the enlarged bathypelagic food sources 
that are available in the shallower depths of the Ridge as compared to the abyssal plains 
(Sutton et al., 2008).  

The MAR-ECO project has been extended to 2010, with future field time to be spent studying 
the ecological processes around the subpolar front, because of the apparent high 
concentrations of megafauna (Bergstad et al., 2008a). Despite more research being required, 
today’s knowledge as reviewed here clearly indicates that the Mid-Atlantic Ridge and in 
particular the Charlie-Gibbs Fracture Zone and subpolar front provide important ecological 
processes to support an elevated autochtonous standing stock of deep-sea fauna there, as well 
as pelagic species. 

c) Important Feeding Aggregations 

The elevated plankton production at the subpolar front attracts a large number and variety of 
secondary consumers and top predators. Groups of feeding sperm (Physeter macrocephalus) 
and sei whales (Balenoptera borealis) were observed in areas of high zooplankton abundance 
(Sigurjónsson et al., 1991, Skov et al., 2008). Sei whales are planktivorous and it is likely that 
the observed aggregations are linked to the high concentration of the calanoid copepod 
Calanus finmarchicus, just north of the Charlie-Gibbs Fracture Zone (Gaard et al., 2008). 
These observed sperm whales (Physeter macrocephalus) likely benefit of an elevated 
abundance of other elements of the food web, e.g. cephalopods. Several species of dolphins 
have also been recorded feeding along the Mid-Atlantic Ridge, and it is thought that their 
distribution is also influenced by prey availability (Doksæter et al., 2008). 

The Charlie-Gibbs Fracture zone may also be of importance to the great shearwater (Puffinus 
gravis) which was observed in highest densities in the frontal area. 
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4.  High natural biological diversity 
(The area has a naturally high variety of species (in comparison to similar habitat/biotope features 
elsewhere) or includes a wide variety of habitats/biotopes (in comparison to similar habitat/biotope 
complexes elsewhere). 

The recent MAR-ECO expeditions have reported a diverse and extensive range of taxonomic 
information regarding the benthos of the Mid-Atlantic Ridge in general (Bergstad & Gebruk, 
2008). In this one expedition taxa have been found that are new to science, new to the 
geographic region and others that have contributed to taxonomic re-descriptions and revisions 
of known species (Gebruk et al., 2008). For example, the Hexactinellid fauna of the northern 
Mid-Atlantic Ridge has been poorly investigated in the past. Recent work has shown that it is 
relatively rich, with fourteen new species described in one report and similarities being found 
between the fauna in the Charlie-Gibbs Fracture Zone and the fauna of the Indian Ocean and 
Indo-Pacific (Tabachnick & Collins, 2008).  

Increased diversity was also seen in the gelatinous zooplankton of the Mid-Atlantic Ridge. 
Visual observations of what appeared to be undescribed species were made in submersible 
dives along the entire length of the Mid-Atlantic Ridge (Youngbluth et al., 2008). 

In comparison to adjacent abyssal plains and other studies from the North Atlantic, Sutton et 
al.(2008) found that the deep-pelagic fish assemblage along the entire Mid-Atlantic Ridge is 
taxonomically diverse, with 205 species from 52 families. Between 70 and 80 deepwater 
benthopelagic fish species were caught by Bergstad et al. (2008) during experimental trawls 
over the Mid-Atlantic Ridge. This sample was described by the authors as being a substantial 
subset of the demersal fish species listed by both Haedrich & Merrett (1988) and Kukuev 
(2004) for the North Atlantic deep sea. Bergstad et al.(2008) were unable to statistically 
compare the sites along the Mid-Atlantic Ridge that they sampled due to a lack of replication. 
However, twelve out of the nineteen stations are within this proposed protected area. 

The Charlie-Gibbs Fracture Zone marks a biogeographic boundary for numerous taxa 
(Bergstad et al., 2008; Doksæter et al., 2008; Gaard et al., 2008; Sutton et al., 2008) and it is 
an especially complex area that is likely to be home to diverse deep-sea fauna (Søiland et al., 
2008; Tabachnick & Collins, 2008). This proposal incorporates sections north and south of 
the Charlie-Gibbs Fracture Zone to allow the diversity of the species assemblages either side 
to benefit from protection. The diversity information now coming forward for a range of taxa 
documents what species occur in the area and adds to previous knowledge of ranges, habitat 
uses and abundance patterns. The diversity is extensive within the proposed MPA, but a full 
account is not yet available. Whether the proposed area has particularly high diversity is 
unclear, but the ranges of habitats and the inclusion of at least two faunal provinces raises the 
diversity above similar or smaller areas comprising fewer habitats and e.g. only a single 
province. The diversity of the Mid-Atlantic Ridge in general has been understudied, both in 
terms of the pelagic ecosystem (Youngbluth et al., 2008) and the benthos (Tabachnick & 
Collins, 2008). The findings of the MAR-ECO expedition have allowed glimpses into the 
structure and patterns of fauna there (Mortensen et al., 2008; Opdal et al., 2008) and have 
furthered our understanding of this important region (Gebruk et al., 2008).  
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5.  Representativity 

(The area contains a number of habitat/biotope types, habitat/biotope complexes, species, 
ecological processes or other natural characteristics that are representative for the OSPAR 
maritime area as a whole or for its different biogeographic regions and sub-regions.) 

The Mid-Atlantic Ridge is the only mid-ocean ridge in the OSPAR maritime region and is 
representative of this type of geological feature (Dinter, 2001). The area is nominated for its 
importance as a section of the northern Mid-Atlantic Ridge, including a major biogeographic 
east-west and north-south divide. The Mid-Atlantic Ridge provides the only hard substrate 
and relatively shallow depths in the otherwise sedimentary abyssal plains of the North 
Atlantic. The most recently accepted biogeographical classification of the OSPAR maritime 
area shows that an MPA over the Charlie-Gibbs Fracture Zone and the areas north and south 
will include both warm and cool-temperate pelagic waters (Dinter, 2001). In terms of the 
deep-sea region the whole of the Mid-Atlantic Ridge is within what is described by Dinter 
(2001) as the Atlantic sub region. 

Fock et al. (2004) found that the fish assemblages along the Mid-Atlantic Ridge were as 
expected for each water mass (i.e. representative). The deep-sea fish assemblages that have 
been caught over this area of the Ridge in experimental trawls are described as being ‘typical’ 
of those found in the North Atlantic (Bergstad et al., 2008). In terms of benthic habitat the 
coral taxa observed during submersible dives performed by Mortensen et al.(2008) revealed a 
similar species richness as seen on continental shelf areas of the OSPAR region. Felley et 
al.(2008) described the cnidarian and sponge morphotypes observed in the Charlie-Gibbs 
Fracture Zone area as being characteristic of deep-sea habitats. 

6.  Sensitivity 
(The area contains a high proportion of very sensitive or sensitive habitats/biotopes or species.) 

The proposed MPA on the Mid-Atlantic Ridge through its associated substrate, current  and 
feeding conditions, provides a habitat to a number of particularly sensitive/vulnerable species 
and communities both on soft and hard substrate and in the water column. In particular 
deepwater species such as orange roughy (H. atlanticus), and biogenic habitats such as 
formed by cold water corals and sponges are considered vulnerable, as often fragile, and slow 
(if at all) to recover due to slow growth, retarded maturity, irregular reproduction and high 
generation length, as well as community characteristics of high diversity at low biomass. This 
is an adaptation to stable, low food environments. Propagation and dispersal of larvae is 
largely unknown and therefore little can be said about a possible recovery of neither 
invertebrates nor fishes. 

Benthic Habitat 

a) Site Specific Information 

The most abundant and diverse order of corals in the Charlie-Gibbs Fracture Zone area was 
the Gorgonacea (Mortensen et al., 2008). Mortensen et al.(2008) observed corals on all sites 
on the Mid-Atlantic Ridge surveyed with ROVs at depths between 800 and 2400m, and 
reported a high species richness of corals with a total of 40 taxa observed. Lophelia pertusa 
was repeatedly observed on seamounts around the Charlie-Gibbs Fracture Zone, although, as 
noted earlier, not in the reef structures observed elsewhere (Mortensen et al., 2008). Rich 
hexactinellid sponge communities or ‘gardens’ have been observed on the Mid-Atlantic Ridge 
around the Charlie-Gibbs Fracture Zone and the associated seamounts (Felley et al., 2008; 
ICES, 2007a; Tabachnick & Collins, 2008). 

b) General Evidence of Vulnerability/Sensitivity 

Cold-water deep-sea corals and other associated sessile benthic fauna are vulnerable because 
they have a low capacity to recover from disturbance (Rogers et al., 2008). Growth rates for 
such structural species are slow (a few millimetres per year) and some patches – where? -- of 
L. pertusa have been estimated to be 200 – 366 years old (Rogers et al., 2008). For the 
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extensive L. pertusa reefs seen around Norway, estimates indicate they are approximately 
10,000 years old (Schröder-Ritzau et al., 2005; Rogers et al., 2008). Fecundity of deep-sea 
corals varies and L. pertusa is known to have a relatively high fecundity. However most 
recruitment probably occurs from larvae produced near to the same site. Therefore damage to 
a site may have long-lasting effects on population replenishment (Le Goff-Vitry et al., 2004; 
Rogers et al., 2008). There is, however paucity in the information about L. pertusa 
reproduction and therefore these results may reflect just regional and sub-regional patterns.  

The high financial cost of investigating the deep-sea limits our understanding of the impacts 
of deep-sea fishing (Hall-Spencer et al., 2002). However, evidence of trawl marks in the 
deep-sea region (200 – 1400m depth) of the European continental margin indicates that the 
potential impact of towed gears on deepwater corals is high (Hall-Spencer et al., 2002), as 
does evidence of removal of these corals from deep continental slopes by fisheries in the past 
(e.g. Joubin, 1922; Pechenik & Troyanovskii, 1971). Towed gear has had long-lasting 
detrimental effects on shallow biogenic reefs in European waters (Hall-Spencer & Moore, 
2000) and has caused extensive damage to deepwater reefs in other parts of the world, 
including off the coasts of Norway, Australia, USA and Canada, among many other nations 
(Hall-Spencer et al., 2002; Roberts 2007). Fosså et al. (2002) estimated that 30-50% of 
Norwegian Lophelia reefs had been seriously damaged or destroyed by trawls. The scars of 
trawl passes have been widely reported in deepwater (Roberts et al. 2000, 2003 and 
references therein) and trawls are responsible for destroying many of the Darwin Mounds, 
deepwater coral habitats off the North West Coast of Scotland which were given protection 
from bottom trawling by the EU in 2004 (Duncan & Roberts 2001; Davies et al., 2007). There 
is great concern over the damage, actual and potential, caused to corals that have built up over 
centuries and millennia (Hall-Spencer et al., 2002). With growth rates for L. pertusa in the 
North Atlantic estimated as being between 2 and 25mm yr-1, the build up of reefs is slow 
(Mortensen, 2001; Hall-Spencer et al., 2002). As yet there is no clear evidence of recruitment 
of new coral individuals to sites damaged by trawling (Waller et al., 2007; Rogers et al., 
2008). Therefore despite no large reefs being found during the MAR-ECO expeditions it is 
possible that patchy damage may have already occurred decades ago if trawling activity has 
been ongoing since the 1970s in this region (Hareide & Garnes, 2001; ICES, 2007c). 

Structural sponge habitat is also extremely vulnerable to trawling, suffering immediate 
declines through direct removal of sponges and further reductions in population densities due 
to delayed mortalities (Freese, 2001; ICES, 2007a). Experimental trawling of sponge 
communities in the Gulf of Alaska showed similar results to those found for coral 
communities. After one year no damaged sponges showed signs of repair or regrowth and 
there was no sign of recovery of the community (Freese et al., 1999).  

Koslow et al., (2001) compared invertebrate assemblages on pristine, unexploited seamounts 
in Tasmanian waters with nearby seamounts that had been fished by trawlers targeting orange 
roughy (H. atlanticus). They found dense, species rich assemblages of bottom living 
invertebrates on unfished seamounts. By contrast, trawling operations had removed these 
communities from exploited seamounts. The corals and coral aggregate had been scraped off, 
or crushed and pulverised. Unfished seamounts supported on average twice the biomass of 
bottom living invertebrates and supported 46% more species per sample. The bare rock, 
rubble and sand characteristic of trawled seamounts were not seen on any of the unexploited 
seamounts. High bycatch of deepwater corals and associated organisms has also been reported 
from seamount fisheries for orange roughy (H. atlanticus) in New Zealand (Probert et al., 
1997; Anderson & Clark 2003). Very similar findings of serious damage were made by 
Waller et al. (2007) on the North Atlantic Corner Rise seamounts. The bare summits of 
trawled seamounts were in marked contrast to unfished (or at least very little fished) 
seamounts nearby that were rich in invertebrates and exploitable fish. The latter were virtually 
absent from fished peaks. 
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Fish Species 

a) Site Specific Information 

The northern Mid-Atlantic Ridge is considered to contain more than forty seamounts of 
commercial importance, in terms of fisheries (ICES, 2007c). The deepwater fishery along the 
Mid-Atlantic Ridge began in 1973 when dense concentrations of Roundnose grenadier (C. 
rupestris) were discovered (ICES, 2007c). Later concentrations of orange roughy (H. 
atlanticus), alfonsino (B. splendens), cardinal fish (Epigonus telescopus), tusk (B. brosme) 
and blue ling (Molva dypterigia) were also discovered (ICES, 2007c). Significant schools of 
C. rupestris have been observed over Hecate Seamount in the past and it is thought that they 
are the ‘summit-living species’ for this seamount (Hareide & Garnes, 2001; see ecological 
significance criterion for a more detailed description). The fact that they are known to school 
over seamounts makes them vulnerable to over-fishing (Hareide & Garnes, 2001, Morato et 
al. 2006, Morato & Clark 2007). Even following closure to fishing by the North East Atlantic 
Fisheries Commission (NEAFC), the Faraday and Antialtair seamounts were still targeted by 
fishermen, perhaps legally using mid-water trawls (which can still touch bottom from time to 
time causing damage to benthos) (ICES 2007a). 

b) General Evidence of Vulnerability/Sensitivity 

Many deep-sea fish species and communities are particularly susceptible to overexploitation 
due to their having generally slow growth, late maturity and great longevity, and often 
intermittent recruitment success (Roberts, 2002; Fossen et al., 2008). ICES attempted to rank 
seamount species in order of their vulnerability to fishing based on their longevity and orange 
roughy (H. atlanticus) and roundnose grenadier (C. rupestris) were ranked the top two most 
vulnerable species, respectively (ICES, 2002). Froese & Pauly (2007) also classify both 
species as being highly vulnerable and having very low resilience to fishing pressure. In 
addition to this it is probable that based on geographical patterns the stocks of the Mid-
Atlantic Ridge in general are isolated from others in the North Atlantic making them 
particularly vulnerable (ICES, 2007c). Devine et al.(2006) studied catch data for C. rupestris 
from eastern Canada (see also Ecological Significance criterion) and concluded that if it were 
to be assessed by the IUCN it would be classified as critically endangered because it has 
experienced drastic reductions in abundance since the onset of targeted fisheries.  

Black scabbardfish (A. carbo) is known from the bycatch of trawl fisheries on and around the 
Mid-Atlantic Ridge. This species is described as having low resilience and high vulnerability 
by Froese & Pauly (2007) and ICES (2002) (it was ranked fourth most vulnerable species by 
ICES). A. carbo is a valuable species of fish in markets of the UK, Ireland, northern France, 
Spain and in particular Portugal (Stefanni & Knutsen, 2007). It is the target of two Portuguese 
long-line fisheries, a long established (since the 19th century) Madeira fishery and a more 
recent fishery off the Portuguese mainland (Figuieredo et al., 2003). It reaches northern 
European markets primarily through the multi-species trawl fisheries of the UK and France 
(Figuieredo et al., 2003). In Madeira the specialised long-line fleet is dedicated to taking this 
species and it makes up 55% of their total landings (Stefanni & Knutsen, 2007). Despite the 
commercial interest in this species, little is known about it’s life cycle, information about the 
biology, maturity, growth and spawning of this species is scattered (Figueiredo et al., 203; 
Stefanni & Knutsen, 2007). A. carbo is widely distributed around the world, in the Atlantic it 
is found in temperate-cold waters, from Iceland to Madeira, at depths between 200 and 
1800m (Figueiredo et al., 2003; Stefanni & Knutsen, 2007).  

Sharks 

a) Site Specific Information 

Deepwater sharks are caught in several mixed trawl fisheries and directed long-line and 
gillnet fisheries in the North East Atlantic (ICES, 2007b). The most important species are the 
Portuguese dogfish (Centroscymnus coelolepis) and the Leafscale Gulper shark 
(Centrophorus squamosus) (ICES, 2007b). Both of which have been caught in experimental 
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fishing on the seamounts of the northern Mid-Atlantic Ridge (Kukuev, 2004). Both species 
are migratory and are found widely distributed through the North East Atlantic and can be 
found on the Mid-Atlantic Ridge from Iceland to the Azores (Clarke et al., 2001b; Froese & 
Pauly, 2007; Hareide & Garnes, 2001; ICES 2007b). When surveying the seamounts of the 
Mid-Atlantic Ridge Kukuev (2004) identified approximately twenty species of elasmobranch 
(see ecological significance criterion). All of these species are described as being vulnerable 
and having low resilience to fishing pressure by Froese & Pauly (2007). 

b) General Evidence of Vulnerability/Sensitivity  

ICES intend to assess the status of deepwater sharks in its 2008 report (ICES, 2007b). 
Unfortunately at the time of preparing this proposal that report was unavailable, but the World 
Conservation Union’s Shark Specialist Group has recently assessed the threatened status of 
deepwater sharks globally (Kyne & Simpendorfer, 2007). It was concluded within this report 
that all deepwater chondrichthyan species have limited productivity and therefore should be 
considered as having little ability to sustain fishing pressure and be slow to recover from 
overfishing (Kyne & Simpendorfer, 2007). The most commercially important species in the 
North East Atlantic are C. squamosus and C. coelolepis (ICES, 2007b). Less than 20 years of 
fishing for these two species in the deep waters west of the UK has led to their depletion, to 
the point where a zero catch limit has been introduced, i.e. a moratorium on deepwater shark 
fishing (Kyne, & Simpendorfer, 2007).  C. squamosus and C. coelolepis stocks on the 
northern Mid-Atlantic Ridge are also considered to be depleted (ICES, 2007b). As the quotas 
for these two species of deepwater sharks and others become more restrictive it is likely that 
there will be increased discarding of them as they are caught as bycatch in other fisheries 
(ICES, 2007b). Illegal, unreported and unregulated fishing is also known to take place for 
deepwater sharks especially in international waters (ICES, 2007b). Given the bycatch 
problem, there is therefore an urgent need to establish deepwater refuges from fishing for 
shark species and other vulnerable fishes. 

Cetaceans 

a) Site Specific Information 

In total 14 species of cetaceans were observed during the MAR-ECO 2004 expedition along 
the Mid-Atlantic Ridge, including Blue (Balenoptera musculus), Fin (Balenoptera physalus) 
and Humpback (Megaptera novaengliae) whales (Doksæter et al., 2008). The most frequent 
whale species seen were Sperm (Physeter macrocephalus) and Sei (Balaenoptera borealis) 
whales, of which more than 80 individuals of each species were observed (Doksæter et al., 
2008).  Skov et al.(2008) observed schools of Sperm and Sei whales feeding in the nutrient 
rich waters just north of the Subpolar front (around the Charlie-Gibbs Fracture Zone), which 
overlaps with similar observations made almost a decade earlier by Sigurjónsson et al.(1991). 
The current hypothesis is that the Mid-Atlantic Ridge is an area that whale species use as a 
migration corridor and the frontal zones are used as feeding areas (O.A. Bergstad, pers 
comm.). 

The distribution of dolphin species recorded along the Mid-Atlantic Ridge during the 2004 
MAR-ECO cruise was linked to sea-surface temperature and salinity (Doksæter et al., 2008). 
The species composition of dolphins, fish, cephalopods and zooplankton changes abruptly 
around the Charlie-Gibbs Fracture Zone (Bergstad et al., 2008; Gaard et al., 2008; Sutton et 
al., 2008), which is more evidence that the Subpolar front acts as a distribution barrier 
(Doksæter et al., 2008). Common (Delphinus delphis) and striped (Stenella coeruleoalba) 
dolphins were most frequently found in the waters south of the Charlie-Gibbs Fracture Zone, 
whereas white-sided dolphins (Lagenortiynchus acutus) and, to a certain degree, pilot whales 
(both Globicephala melas/macrorhynchus) were found to the north of the Zone (Doksæter et 
al., 2008). The proposed protected area incorporates habitat areas used by all the species 
observed, see Figure 8. 
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Figure 8. Historical Sperm whale (Physeter 
macrocephalus) catch data around the 
proposed MPA. Orange squares are recorded 
catch locations, red circles are known 
seamount locations. Data from Townsend 
(1935) 

 

 

 

 

b) General Evidence of Vulnerability/Sensitivity 

Sperm whales have a long history of exploitation and today’s population levels make them a 
high priority for management (Reeves et al., 2003). Observations made by Skov et al. (2008) 
indicate that feeding aggregations have been observed in the Charlie-Gibbs Fracture Zone and 
Subpolar front region. Abundances will have been much greater prior to the onset of 
commercial whaling. It is possible that poor recruitment may occur as a residual effect of 
historic whaling (Whitehead & Weilgart, 2000). Although the sperm whale is not 
immediately threatened, some regional populations may require close evaluation and 
monitoring (Whitehead et al., 1997). The IUCN has evaluated sperm whales in 2008. Their 
assessment listed them as vulnerable on the IUCN Red List (Cetacean Specialist Group, 
2008). 

Sei whales were classified by the IUCN as endangered in 1996, based on an estimated decline 
of 50% in worldwide abundances over the last three generations (Cetacean Specialist Group, 
1996). This is a species that is widely distributed in temperate oceanic waters globally and 
was heavily exploited before gaining full protection from commercial whaling in the 1970s 
and 1980s (Reeves et al., 2003). The International Whaling Commission (IWC) recognises 
three stock divisions for sei whales in the North Atlantic: Nova Scotia; Iceland – Denmark 
Strait; and Eastern (Donovan 1991). These stocks of sei whale differ in their status. There are 
indications that that the Sei whales in the Iceland – Denmark Strait area is considerably better 
than inferred from the global perspective taken by the IUCN listing (Cattanach et al 1993). In 
the eastern North atlantic, however, the species seems to be virtually absent now. Areas of 
seai whale abundance seem to shift markedly between years relative to the northern extent of 
the distribution, more so than for other baleen whale species (gunnlaugsson et al 2004). Sei 
whales were observed feeding in the same areas near the subpolar front as sperm whales 
(Skov et al., 2008). 
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Figure 9. Mapped distributions of cetaceans observed during the first leg of the MAR-ECO 
expedition on the R.V. G.O. Sars in 2004, data are taken from Doksæter et al.(2008). Common 
dolphins (Delphinus delphis) (n = 273) and striped dolphins (Stenella coeruleoalba) (n = 86) 
were observed in the warmer more saline waters to the south of the Sub Polar Front. Pilot 
whales (Globicephala melas) (n = 326) and white sided dolphins (Lagenoryhnchus acutus) (n = 
103) were observed in the colder and less saline water masses to the north of the Sub Polar 
Front. All species preferred the steep slopes of the Mid-Atlantic Ridge. Red shaded area is the 
proposed MPA boundary and red circles are known seamount locations.
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Sea Turtles 

a) Site Specific Information 

Leatherback turtles (Dermochelys coriacea) are known to forage at oceanic fronts during 
migration (Eckert, 2006). One study has tracked individuals to the subpolar front area of the 
North East Atlantic, presumably to feed in this plankton rich environment (Ferraroli et al., 
2004; Hays et al., 2004). Indeed an area just south of the Charlie-Gibbs Fracture Zone 
(coinciding with the subpolar front) had the highest abundance of gelatinous zooplankton as 
compared to the rest of the Mid-Atlantic Ridge in 2004 (Youngbluth et al., 2008). Therefore 
it is possible that D. coriacea migrating across the Atlantic visit the subpolar front area of the 
Mid-Atlantic Ridge to feed.   

b) General Evidence of Vulnerability/Sensitivity 

The entire North Atlantic is considered priority habitat for the critically endangered (Sarti 
Martinez, 2000) Leatherback turtle (D. coriacea) (Hays et al., 2004; Doyle, 2007; Doyle et 
al., 2008). The dramatic worldwide decline in D. coriacea is primarily because of the high 
mortality from their interaction with fisheries (Ferraroli et al., 2004). Recently an observer 
program with the albacore tuna (Thunnus alalunga) drift net fishery found in the Bay of 
Biscay region of the North East Atlantic recorded 6 turtles being caught as bycatch, one of 
which was positively identified as D. coriacea (Rogan & Mackey, 2007). 

In the Pacific Ocean conservation priorities can focus on foraging and nesting grounds and a 
relatively narrow oceanic migratory corridor (Ferraroli et al., 2004). However, in the Atlantic 
Ocean leatherback migration is much more widely dispersed. They tend to follow two main 
patterns after breeding in the tropics, either heading towards the Gulf Stream area or 
dispersing east and remaining in tropical waters (Ferraroli et al., 2004). Several high use 
foraging areas have been identified, including off the coast of Nova Scotia, Canada (James et 
al., 2005), and the Iberian Peninsula/Bay of Biscay area (Eckert, 2006). 

D. coriacea primarily feeds on gelatinous zooplankton (Hays et al., 2006; Doyle, 2007) and a 
study to try and identify their primary foraging grounds in the North East Atlantic by Witt et 
al.(2007) was done by mapping the distribution of gelatinous zooplankton. This study 
identified the European Continental Shelf and Rockall Bank as probable foraging grounds 
(Witt et al., 2007). Hays et al.(2006) showed that individuals that left breeding grounds in the 
Caribbean sometimes travelled all the way across the Atlantic into European waters, 
continually foraging as they travelled.  

 

7.  Naturalness 
The area has a high degree of naturalness, with species and habitats/biotope types still in a very natural state as a 
result of the lack of human-induced disturbance or degradation. 

Despite the remoteness of the Mid-Atlantic Ridge, the area is not pristine anymore. Starting in 
the early 1970 with Soviet/Russian trawlers the roundnose grenadier (C. rupestris), orange 
roughy (H. atlanticus) and alfonsino (B. splendens) stocks of the Mid-Atlantic Ridge were 
exploited (Shibanov et al. 2002, Clark et al. 2007, ICES 2007). It can be assumed that most 
hills along the ridge were at least explored (usually by midwater trawl close to the seafloor), 
and at least 30 seamounts were exploited for C. rupestris. After 1982, the targeted fishery for 
redfish developed, dwarfing the catches of roundnose grenadier. After the transition from 
Soviet to Russian fisheries, the Russian fishing effort and absolute catch on the MAR was 
significantly reduced, however catch per fishing day settled at relatively low levels end of the 
1990s  (see Fig. 10) and the fishery was conducted only periodically (ICES 2007). The fishery 
on C. rupestris takes deepwater redfish (Sebastes spp), orange roughy (H. atlanticus), 
blackscabbard fish (A. carbo) and deepwater sharks as bycatch (Shibonov et al. 2002, Clark et 
al. 2007). In the 1980s, a significant longline fishery for tusk developed on the seamounts 
between 51 and 57° N, including on Hecate Seamount. In 1992, the Faroe Islands began a 
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series of exploratory cruises for orange roughy (H. atlanticus), exploitable concentrations 
being found in late 1994 (annual catch 260 t) and early 1995 (1040 t), mostly on the Mid-
Atlantic Ridge. The (trawl) fishery took place on five features on the Mid-Atlantic Ridge, 
incl. Faraday Seamount, and Hatton Bank. Catches peaked in 1996 at 1320 t, and since then 
have generally been less than 500 t (ICES, 2006, and Clark et al. 2007 and literature therein). 
The Faroese fishery was the only one of the many experimental fisheries in the 1980s and 90s 
from many countries which lasted more than a few years (Bergstad, pers. com.). Also the 
exploratory longline and trawl surveys on the MAR conducted by Norway between 1993 and 
1997 (Hareide & Garnes 2001) were not further developed as the fishery did not seem 
economically viable: Already after one year of fishery for "giant" redfish, (Sebastes marinus) 
and two year of fishery for alfonsino (Beryx spp.), catch rates dropped drastically, indicating 
the limitations of the resource (ICES 1998 quoted in Hareide & Garnes 2001).  
 

 
Figure 10. International catch and Soviet/Russian CPUE of roundnose grenadier on the MAR 
1973-2006 (ICES 2007, Report WGDEEP Fig. 11.2.1) 

 

Table 1 summarises the seamount-related fisheries on the MAR by species and year. 
Evidently, the fishery for roundnose grenadier affected the highest number of the MAR 
seamounts and revealed by far the largest catches. It is unclear to what extent the seamounts 
fished for different species were the same or different.  
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Tab. 1: Summary data on seamount fisheries on the MAR (ICES WGDEEP 2007) 

 
 
It can be concluded that past fishing activities have significantly impacted on the natural 
ecosystem of the MAR by removing large quantities of highly vulnerable fish species 
(Hareide & Garnes 2001, ICES WG RED 2006, 2007)., Of particular concern are 
aggregation-forming fish species such as  orange roughy (H. atlanticus), alfonsino (B. 
splendens), redfish (Sebastes spp) and roundnose grenadier (C. rupestris), where relatively 
stable catch rates may be maintained by serial exploitation of aggregation sites. However, 
currently available figures on the CPUE rates for roundnose grenadier do not allow for 
conclusive evidence on a depletion of this species – the strongly reduced (known) fishing 
effort on this species since the 1990s may have stabilized the biomass (ICES 2007).  
 
There is no evidence yet of any human-caused physical damage to the seafloor and its habitats 
and species (possibly because of poor data coverage), however, lost fishing gear was found 
entangled with corals on the seafloor, and large fields of Lophelia rubble on the Mid-Atlantic 
Ridge, which raises questions about the possible cause of disintegration or destruction .  
 
Destruction is not completely unlikely since Waller et al. (2007) documented extensive 
human–caused impacts on two of the Corner Rise seamounts to the west of the MAR, which 
were also subject to exploitation by Russian trawling since the 1970s.  They found multiple 
scars, scleractinian debris, broken soft coral branches and broken manganese crusts. 

So although the scale of human impacts are unclear and similar habitats on the continental 
slope have probably been impacted to a much higher degree, it is unlikely that areas shallower 
than 2000 metres on the Mid-Atlantic Ridge are pristine.  
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b. Practical criteria/considerations 

1.  Potential for restoration 

The need for restoration measures, i.e. recovery from human impacts by excluding further 
human pressure, is not known. There is some documentation for depletion to non-economical 
levels of alfonsinos and giant redfish. The former species (mainly Beryx splendens) was 
however not fished in the proposed MPA.  The collateral damage to corals and other erect 
megafauna on the hills has not been well quantified, but has likely happened to some extent. 
The giant redfish that were located at some northern hills were probably accumulated 
concentrations of old fish. The species is still abundant in the adjacent Irminger Sea where it 
is being monitored by international ICES-coordinated surveys. The orange roughy is likely to 
be the most vulnerable teleost fish in the area due to its extensive longevity and late 
maturation, and tendency to aggregate. The abundance of this species within the MPA area is 
unknown. The potential for restoration of damaged erect sessile fauna exists but it is likely to 
take very long time. The fishes that have been targeted by past fisheries, e.g. grenadier, 
redfish, tusk, orange roughy a. o. may recover substantially faster than e.g. coldwater corals 
and sponges, but some may require decades of reduced mortality and good recruitment. 
  

2.  Degree of acceptance 

As noted earlier, the proposed area includes habitats and species listed as priority concern for 
OSPAR (OSPAR Commission 2003), and which qualify as Vulnerable Marine Ecosystems in 
relation to high seas fisheries according to the draft criteria developed by FAO (FAO 2007, 
Rogers et al., 2008). The represented seamount communities, coral and sponge aggregations, 
a frontal area (in the form of the Sub Polar Front) and potential areas of upwelling all 
correspond to habitats listed as examples of ecologically or biological significant marine areas 
according to criteria developed by the CBD for identifying candidate sites for protection on 
the high seas (UNEP 2007). Therefore there are strong scientific grounds warranting 
protection of the area. 

a) Fishing 

North East Atlantic Fisheries Commission (NEAFC) fishery closures already exist in this 
region of the Mid-Atlantic Ridge incorporating the Faraday Seamounts, Hecate Seamounts 
and a section of the Mid-Atlantic Ridge (Figure 2)(NEAFC, 2008). These closures were 
instigated in 2004 and will be in effect until 31st December 2008 (NEAFC, 2008), and further 
on subject to renewal every 3 years. Compliance with these closures appears to be relatively 
good. No fishing activity was recorded for the entire first year of the closures in the area of 
the Reykjanes Ridge and Hecate Seamount (ICES, 2007a). The story is different for Faraday 
Seamount, which actually experienced increased fishing in the year following protection as 
compared to when it was unprotected (ICES, 2007a). No information is available for 
subsequent years. 

The Mid-Atlantic Ridge within the proposed protected area has been described as difficult to 
fish with bottom gear (even using rock-hopper trawls) due to the topography (Magnússon & 
Magnússon, 1995a; Bergstad et al., 2008). Fishing has been attempted in the region, but has 
been sporadic (Hareide & Garnes, 2001). Commercial landings in the area have declined 
since 1996 (see e.g. ICES 2007) and Gordon et al. (2003) suggest that this is due to a 
reduction in yields, indicating that the fisheries were not sustainable at their previous level.  

Presently, the fishing effort exerted on the Mid-Atlantic Ridge is very low. ICES (2005) in its 
advice to NEAFC summarizes the number of European and Russian vessels currently 
operating in the area. These were in 2004 1 Norwegian, 4 Russian, 1 Spanish, 1 Faroe, 1 Irish 
and 2 Portuguese vessels. Therefore, a MPA safeguarding not only sensitive benthic habitats 
but also critical deepwater species and stocks should be acceptable to all North Atlantic 
coastal states. Another point is displacement of fishing effort, the Mid-Atlantic Ridge is 
relatively unexplored (Bergstad et al., 2008), and the precautionary principle dictates that 
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efforts should be made not to displace fishing effort from an area of high intensity to an area 
of little or no fishing without good reason. By incorporating the NEAFC closures into the 
proposed area, combined with the fact that fishers appear to avoid some sections of the Mid-
Atlantic Ridge completely, it is thought that minimal displacement will occur. 
 
The already existing closures, the currently low fishing effort in the proposed area and an 
increasingly stricter management of deepwater fishery by NEAFC and the European 
Community (see e.g. NEAFC recommendations 2007, EC 2015/2006, European Parliament 
2007) may indicate a certain degree of acceptance of measures related to the establishment of 
an MPA on the Mid-Atlantic Ridge. The measures required will have to be proportionate to 
the conservation objectives of the MPA and will be in the responsibility of NEAFC.  

 
b) Science 
Science will not be affected by any management regime other than being bound to a code of 
conduct to minimize impacts – see draft OSPAR guidelines for research (BDC 08/4/6). 
 

c) Tourism  

No tourism present 

d) Bioprospection 

It is unknown what the extent of this activity within the proposed area currently is. 

e) Mining 

Subject to ISA licensing, no exploration or exploitation plans known as yet. 

f) Transport 

Will not be affected 

g) Cable laying 

Not known, however it seems likely that an agreement can be reached. 

 

3.  Potential for success of management measures 

On the one hand, high seas marine protection will be more difficult to implement than in 
places closer to land, where patrols and enforcement measures can be easily administered. 
However, on the other hand, protection may be easier to achieve because the number of users 
of the areas is much more limited, and their activities can be monitored remotely and in a 
cost-effective way by Vessel Monitoring Systems and satellites (Kourti et al., 2001; Marr and 
Hall-Spencer, 2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies et 
al., 2007; Rogers et al., 2008).  Any management or enforcement of fisheries will be the 
responsibility of NEAFC, however cooperation will be needed. The challenge will be to bring 
illegal and unregulated fishing under control although some progress is being made on this 
within the NEAFC region. Because the area in question incorporates the current NEAFC 
fishery closures, which include a section of the Mid-Atlantic Ridge, the Faraday Seamounts 
and the Hecate Seamount (NEAFC, 2008) the management or at least enforcement of 
measures may be easier.  
 

4.  Potential damage to the area by human activities 

For the habitats included in this area, the most damaging industry operating in the North East 
Atlantic is deep-sea and high seas fishing (OSPAR, 2007). Recent underwater video footage 
of the area was collected during the 2004 MAR-ECO cruise of the Mid-Atlantic Ridge. 
Mortensen et al.(2008) recorded evidence of fishing at a couple of stations during their 
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sampling . At approximately 53oN, 35oW a pelagic gillnet was found in a small mound with 
dead coral skeleton pieces. At a station slightly further away from the Charlie-Gibbs Fracture 
Zone, at 51.5oN, 30.3oW ropes from fishing gear were found on the seabed and entangled in a 
large and partly broken colony of Paragorgia arborea. However, there were no clear marks 
on the seabed from contact with heavy fishing gear such as trawl doors (Mortensen et al., 
2008). Lost longlines were also caught when fishing on hills of the Mid-Atlantic Ridge by the 
chartered longliner MS Loran  (Dyb & Bergstad, 2004) that was operating as part of the 
MAR-ECO program at the same time in the same areas as sampled by Mortensen et al.(2008). 
Loss of longlines and gillnets from commercial vessels is almost certainly frequent (Hareide 
et al., 2005). Remains of former large Lophelia reefs were observed at several locations 
during the sampling undertaken by Mortensen et al.(2008), the causality of the degradation of 
these reefs could not be ascertained, however it was noted by the authors that there were no 
obvious natural causes that could account for such dramatic reductions in the extent of the 
reefs seen. Les Watling of the Darling Marine Center at the University of Maine and his 
colleagues discovered massive damage to deepwater seamounts at the nearby Corner Rise in 
2006. There, great blocks of seabed had been “torn up, crushed and crumbled. It had 
evidently been covered by a crust of some sort that had been slashed by deep gouges which 
were everywhere.” (Watling quoted in Roberts 2007). Watling attributed this damage to 
fishing by Soviet vessels fishing there between the 1970s and 1990s (Waller et al., 2007). 

The results from MAR-ECO cruises must be regarded as first glances at the status of deep-sea 
corals along the Mid-Atlantic Ridge and Mortensen et al.(2008) state that their results 
regarding fishing activity are inconclusive. 

As noted earlier, there has been commercial fishing activity on the Mid-Atlantic Ridge since 
1973, when dense concentrations of C. rupestris were discovered by USSR exploratory 
trawlers (ICES, 2007c). Aggregations of C. rupestris  may have occurred on over 70 
seamount peaks between 46o and 62oN , but only 30 of them were commercially important 
and subsequently exploited (ICES, 2007c). The primary gear used in this area has been semi-
pelagic trawl close to the bottom, but bottom gear, longlines and gillnets have also been used 
(ICES, 2007c; Mortensen et al., 2008). This fishery ended in the 1990s due to the break up of 
the Soviet Union rather than a lack of yields (Hareide & Garnes, 2001; Gordon et al., 2003; 
ICES, 2007c). In 1994 a Russian fishery for alfonsino (B. splendens) developed in the same 
year as a Faroese fishery for orange roughy (H. atlanticus) (Hareide & Garnes, 2001; Gordon 
et al., 2003). In 1996, Norwegian and Icelandic longliners began a fishery for Sebastes 
marinus (Giant redfish), B. brosme (Tusk), Reinhartius hippoglossoides (Greenland halibut) 
and Hippoglossus hippoglossus (Halibut) in the area between 54 and 61oN (Hareide & 
Garnes, 2001; Gordon et al., 2003).  

The true extent of fishing activity in the area is hard to document, however ICES (2007)  The 
closures relevant to this proposal are the closure of the Hecate and Faraday Seamounts and a 
part of the Reykjanes Ridge to all bottom trawling and fishing with static gears (NEAFC, 
2008). As noted earlier, Gordon et al.(2003), however, attributed the reduction in activity 
over the Mid-Atlantic Ridge around the beginning of the 21st century as an indication that 
yields, of commercially important species such as redfish, tusk and halibut, have dropped as 
opposed to the introduction of regulations. Many of the deepwater fish stocks in the entire 
North East Atlantic are heavily exploited and some are severely depleted (Anon, 2001; 
Gordon et al., 2003). The realisation of this led ICES in 2000 to provide the management 
advice that recommended ‘immediate reductions in these (deepwater) fisheries unless they 
can be shown to be sustainable’ (Gordon et al., 2003). Since then restrictions and closures 
(such as the prior mentioned NEAFC closures) have occurred to attempt to create sustainable 
deepwater fisheries (ICES, 2007c). 

The actual scale of the impact that fishing and other human activities have had on the Mid-
Atlantic Ridge is largely unquantified. Magnússon & Magnússon (1995a) reported that the 
Reykjanes Ridge section of the Mid-Atlantic Ridge is in general a very difficult area for 
bottom trawling mainly because of its extremely irregular bottom topography. They reported 
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that on both sides of the ridge huge quantities of sponges can be encountered in some places 
and loose mud in others (Magnússon & Magnússon, 1995a). In 2004 fishing effort was 
recorded to a small extent over the Reykjanes Ridge and over Faraday seamount and more 
frequently above Hecate seamount (ICES, 2007a). In 2005, when the NEAFC fisheries 
closures in this area came into force, no bottom fishing was observed over the Reykjanes 
Ridge and Hecate seamount during the entire year, however fishing effort increased over 
Faraday seamount (ICES, 2007a).  

Threats from future fishing activity to this area are high. As inshore stocks are depleted and 
fishing technology advances deepwater fish stocks in general are being increasingly exploited 
(Turner et al., 2001; Roberts, 2002). Deep-sea fish species such as H. atlanticus and C. 
rupestris are long-lived and highly vulnerable to fishing. While catches early on in such 
fisheries can be highly rewarding and encourage increased effort, fishing soon leads to stock 
collapses such as those that have happened in the fisheries for H. atlanticus in New Zealand 
(Roberts, 2002).  

Deepwater fishing gear does not just deplete target species it causes damage to the benthic 
habitat, decreasing habitat heterogeneity, simplifying ecosystems and reducing the number of 
micro-habitats available (Turner et al., 2001; Roberts, 2002). These benthic habitats can take 
decades or even centuries to recover (Freese et al., 1999; Freese et al., 2001; Hall-Spencer et 
al., 2002; Waller et al., 2007; Rogers et al., 2008) and there is evidence that this 
simplification of benthic habitat reduces the overall diversity of the ecosystem (Turner et al., 
2001; Roberts, 2002). Investigations of Lophelia pertusa reefs in the North East Atlantic have 
shown that they are host to rich fauna, with as many as 800 - 1300 species being associated 
with the coral, this is estimated as being three times higher than the number of species 
associated with the surrounding seabed (Husebø et al., 2002; Roberts et al., 2006). 

There is no information available regarding prospecting for minerals from the seabed or 
bioprospecting in the Charlie-Gibbs Fracture Zone area. It is likely that both of these activities 
are more of a threat to areas of hydrothermal activity (Glowka, 2003; Synnes, 2007) on the 
Mid-Atlantic Ridge than the Charlie-Gibbs Fracture Zone. Likewise tourism is a highly 
unlikely threat in this remote part of the Atlantic Ocean. Scientific investigations in the area 
will continue, and establishment of an MPA is likely to enable co-ordinated effort that can be 
sustainably conducted. 

 

5.  Scientific value 

Mid-ocean ridges are vast features of all oceans (Heger et al., 2008; Hosia et al., 2008). 
Despite their importance, the fauna and ecological significance of mid-ocean ridges remains 
poorly understood, mainly because ridge studies in the past have been understandably biased 
towards newly discovered chemosynthetic ecosystems (Bergstad et al., 2008a).  

The high scientific value of the Charlie-Gibbs Fracture Zone and the area of the Mid-Atlantic 
Ridge within the OSPAR region is illustrated by the fact that there is a major scientific 
research project underway focusing on the ‘Patterns and Processes of the Ecosystem of the 
northern mid-Atlantic’, (MAR-ECO, Bergstad et al., 2008a). Many papers have been 
published, some early on in the project (Fock et al., 2004; Holland et al., 2005; Sanamyan & 
Sanamyan, 2005; Vinogradov, 2005; King et al., 2006; Fock & John, 2006; Fossen & 
Bergstad, 2006; Priede et al., 2006; Vecchione & Young, 2006; Young et al., 2006a, b). 
Others, after substantial field research, were published recently in the journal Deep-Sea 
Research II (see reference list) and others have been published in Marine Biology Research in 
February 2008 (Bergstad & Gebruk, 2008; Brandt & Andres, 2008; Dilman, 2008; Gebruk, 
2008; Gebruk et al., 2008; Martynov & Litvinova, 2008; Mironov, 2008; Molodtsova et al., 
2008; Murina, 2008; Tabachnick & Collins, 2008; Zezina, 2008).  

In this issue of Marine Biology Research, 15 new species and one new genus were described, 
which represented about 10% of the total number of benthic species sampled during the 
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expedition (Gebruk et al., 2008). Some specimens were recorded in the North Atlantic for the 
first time (Dilman, 2008; Zezina, 2008), while others added information to records of species 
only sampled a few times before (Molodtsova et al., 2008).  

The MAR-ECO project is still underway and the UK consortium has been successful in 
initiating a second field campaign from 2007-2009, focusing on the subpolar front. This 
research will investigate the transition zone between northern and southern faunal provinces, 
constituting a sub-area of apparent concentration of macrofauna and presumably high 
production levels (Bergstad et al., 2008a). As a result of these ship-time commitments MAR-
ECO has been extended to 2010, when a final report will be issued as an element of the 
Census of Marine Life (CoML) (Bergstad et al., 2008a). 

Our knowledge of mid-ocean ridges remains sparse at best. Even with the MAR-ECO project 
ongoing many questions remain unanswered or partially answered (Bergstad et al., 2008a). 
Ongoing monitoring and research is required but, as any research, is very expensive (Hall-
Spencer et al., 2002). The vulnerability of the deep-sea to human impacts may mean that, 
without swift protection, much of the diversity that is as yet unknown will be lost before we 
can catalogue it (Roberts, 2002). 
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C. Proposed management and protection status 

1.  Proposed management 

The following actual or potential human activities taking place in the area will or might need 
regulation through a management plan: 

Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the 
water column) 

Vessel traffic 

Seabed mining or other resource exploitation 

Bioprospecting 

Cable laying 

Underwater noise 

2.  Any existing or proposed legal status 

I National legal status (e.g., nature reserve, national park): 

II Other international legal status (e.g., NATURA 2000, Ramsar):  

 

None to date. 

 

 

 

 

 

Sponsoring Contracting Parties  

 The Netherlands, France, Portugal, Germany 

Sponsoring Observer Organisations 

 WWF 

Last revision of proforma 

 4 March 2009 
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Annex 1  

Species and habitats of special interest for the proposed CGFZ-MPA 
 

A. Habitats 

Threatened and/or declining Habitats11 

 Seamounts 

 Deep Sea Sponge Aggregations 

 Lophelia pertusa Reefs 

 Coral Gardens 

Other features of interest 

 Deepwater and epipelagic ecosystems, including their function for migratory species 

 Habitats associated with ridge structures, including their function as recruitment and 
spawning areas 

 Benthopelagic habitats and associated communities, including commercially fished 
species 

 Hard substrate habitats and associated epibenthos, including cold water corals and 
sponges 

 Soft sediment habitats and associated benthos, including "coral gardens" of non-
scleractinian corals 

 The meandering sub-polar frontal ecosystem 

 

B. Species 

Threatened and/or declining Species 

 Orange roughy (Hoplostethus atlanticus) 

 Blue whale (Balaenoptera musculus) 

 Leatherback turtle (Dermochelys coriacea) 

 Portuguese dogfish (Centroscymnus coelolepis) 

 Gulper shark (Centrophorus granulosus) 

 Leafscale gulper shark (Centrophorus squamosus) 

 

 

                                                      
11  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 
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Agenda Item 6 OSPAR 09/6/9-E
English only

OSPAR Convention for the Protection of the Marine Environment of the North-East Atlantic 

Meeting of the OSPAR Commission 

Brussels (European Commission): 22-26 June 2009 

Nomination Proformas for 6 proposed Marine 
Protected Areas (MPAs) in Areas beyond National 
Jurisdiction (ABNJ)  

Presented by Germany as lead country of ICG-MPA 
This document invites OSPAR to examine six nomination proformas for proposed Marine Protected 
Areas in Areas beyond National Jurisdiction in the North-East Atlantic that have been identified and 
developed by the Intersessional Correspondence Group on Marine Protected Areas (ICG-MPA). 

OSPAR is invited to agree in principle that these areas should be included as components to the 
OSPAR Network of MPAs and that consultation with other competent authorities regarding these 
proposals shall be initiated. 

Background  
1. The HELCOM/OSPAR Joint Ministerial Statement (Bremen Statement 2003) included the commitment 
to establish by 2010 an ecologically coherent network of well-managed Marine Protected Areas in the North-
East Atlantic. In order to encompass the variety of ecosystems in the OSPAR Maritime Area the Network of 
MPAs has to extent to Areas beyond National Jurisdiction (ABNJ). However, until today no MPA has yet 
been established in ABNJ of the North-East Atlantic. 

2. OSPAR 2008 has in principle agreed to the proposal to protect the Charlie-Gibbs Fracture Zone 
(CGFZ) on the Mid-Atlantic Ridge as a component of the OSPAR Network of MPAs. This proposal is being 
presented in a separate submission to OSPAR 2009. 

3. Along with the CGFZ proposal, a set of ecologically significant and/or vulnerable areas that are 
representative for diverse ecosystems in ABNJ of the North-East Atlantic has been identified under a 
scientific contract by the University of York on behalf of ICG-MPA and with financial support provided by 
Germany. The identified areas are: 

I.   Reykjanes Ridge 

II.   Southern Mid-Atlantic Ridge (north of the Azores) 

III.   Altair Seamount 

IV.   Antialtair Seamount 

V.   Josephine Seamount 

VI.   Milne Seamount 

[VII. Rockall and Hatton Banks; see § 10.] 
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4. For the ecologically significant and/or vulnerable areas mentioned under I-VI, nomination proformas 
have been compiled and subsequently reviewed and elaborated further the by ICG-MPA (April and October 
2008, February 2009), MASH 2008 and BDC 2009. During this process, the outcome and specific 
suggestions that have resulted from the ICES peer review of these proposals in 2008 (ICES Advice 2008, 
Book 1, 1.5.5.18; MASH 08/05/08 have been considered and incorporated into the nomination proformas. 

5. BDC 2009 agreed that there was broad support (e.g. by the UK, Belgium, The Netherlands, Germany, 
Sweden and France) for these six proposals to be forwarded to OSPAR 2009 for nomination in principle as 
proposed MPAs.   

6. Since BDC 2009, the following amendments have been made by the ICG-MPA Secretariat on the 
nomination proformas: 

(a)  Revision of the geographical coordinates for the proposed boundaries of the Southern Mid-
Atlantic Ridge MPA to be consistent with the map (Section 6. Location); 

(b)  Addition of the sixth coordinate for the proposed boundary of the Josephine Seamount MPA to 
be consistent with the map  (Section 6. Location); 

(c)  Correction of the coordinate “59.91oN/30.62oW” to “56.91oN/30.62oW” for the proposed 
boundary of the Reykjanes Ridge MPA to be consistent with the map (Section 6. Location); 

(d)  New text in Section 3 (Status of the Location) for those proposed MPAs that seem to be 
affected by national claims for an extended continental shelf recently submitted to UN CLCS; 
and 

(e)  Deletion of the originally last paragraph in Annex I of all the nomination proformas to be 
consistent with the agreement reached during BDC 09 on the Charlie-Gibbs MPA proposal.  

 

Recent Developments since BDC 09 
7. NEAFC closures of fisheries in the North-East Atlantic – Subsequent to the meeting of NEAFC 
Heads of Delegations (24-27 March 09, London), NEAFC has adopted in a postal vote measures that close 
five areas on the Mid-Atlantic Ridge to bottom fisheries. These closures, originally proposed by Norway, 
overlap to a large extent with the proposed OSPAR MPAs on the Mid-Atlantic Ridge. These areas are shown 
in the map provided as Addendum 1 to this document. 

8. Submissions to the UN Commission on the Limits of the Continental Shelf (UN CLCS) of 
national claims for extended continental shelves in the North-East Atlantic – A number of OSPAR 
Contracting Parties have recently submitted to the UN CLCS national claims for an extended continental 
shelf. Particularly the claims forwarded so far by Iceland (29 April 09) and Portugal (11 May 09) would – if 
approved by the Commission – encompass the areas of 5 of the 6 proposed OSPAR MPAs (IS: Reykjanes 
Ridge; PO: Southern MAR, and the Seamounts Josephine, Altair and Antialtair). These claims are shown in 
the map provided as Addendum 1 to this document. 

9.  These developments underline the need for OSPAR to continue to seek for adequate consultation 
with Contracting Parties and concerned competent authorities (e.g. NEAFC, ISA) regarding the 
establishment and management of any of the proposed MPAs in ABNJ of the OSPAR Maritime Area. 

10. Considering that another original proposal, to nominate the “Rockall and Hatton Banks” as a 
component to the OSPAR Network of MPAs, has been set aside at MASH 2008 with a justification that this 
proposed MPA would likely overlap with the EEZ and/or claims for extended continental shelves of a number 
of OSPAR CPs (i.e. UK, Ireland, Iceland, Faroes Islands/Denmark), in the light of recent developments, it 
may be worthwhile to reassess if this proposal could be revived and aligned with the other proposals 
presented here. In any event, the question in conjunction with the overlaps between proposed MPAs and 
claims for extended continental shelves has to be discussed and solved in more general terms. 
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Action Requested 
11. OSPAR is invited: 

a. to examine the six nomination proformas for proposed MPAs in ABNJ of the OSPAR Maritime 
Area (presented as addenda 2-7 to this document) including the amendments made since 
BDC 2009; 

b. to agree in principle that these areas should be included as components of the OSPAR Network 
of MPAs;  

c. to agree that consultation with other competent authorities regarding these proposals may be 
initiated; 

d. with particular consideration of the recent developments outlined in § 7 and § 8, to advise on 
potential legal and/or technical issues that have to be clarified with a view to enable a final 
adoption of these proposed MPAs at the OSPAR Ministerial Meeting in 2010; and 

e. to consider in the light of recent development the original proposal to include the “Rockall and 
Hatton Banks” as a component of the OSPAR Network of MPAs. 



Addendum 1 

 

Illustration of the proposed OSPAR MPAs in ABNJ of the OSPAR Maritime Area shown 
together with the recently adopted NEAFC closed areas for bottom fishing and the 
claims of CPs for an extended continental shelf 
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Addendum 2 
Proposed OSPAR Marine Protected Area 

 
Reykjanes Ridge 

 
 
A. General Information 

1. Proposed name of MPA 
Reykjanes Ridge 

2. Aim of MPA – Conservation Objectives  
 
2.1 Conservation Vision1 
Maintenance and, where appropriate, restoration of the integrity of the functions and 
biodiversity of the various ecosystems of the Reykjanes Ridge MPA so they are the result of 
natural environmental quality and ecological processes2. 
Cooperation between competent authorities, stakeholder participation, scientific progress and 
public learning are essential prerequisites to realize the vision and to establish a Marine 
Protected Area subject to adequate regulations, good governance and sustainable utilization. 
Best available scientific knowledge and the precautionary principle form the basis for 
conservation. 
 
2.2 General Conservation Objectives3 4 
(1) To protect and conserve the range of habitats and ecosystems including the water 

column of the Reykjanes Ridge MPA for resident, visiting and migratory species as well 
as the marine communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to 
maintain the natural richness and resilience of the ecosystems and habitats, and to enable 
populations of species, both known and unknown, to maintain or recover natural 
population densities and population age structures. 

(3) To prevent degradation of, and damage to, species, habitats and ecological processes, in 
order to maintain the structure and functions - including the productivity - of the 
ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular 
those hosting high natural biodiversity. 

                                                 
1  The conservation vision describes a desired long-term conservation condition and function for the 

ecosystems in the entire Reykjanes Ridge MPA. The vision aims to encourage relevant stakeholders to 
collaborate and contribute to reach the objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural 
processes. 

3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire 
Reykjanes Ridge MPA or, if it is decided to subdivide, for a zone or subdivision of the area, respectively. 

4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a 
reference site to study these effects. 
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(5) To provide a refuge for wildlife within which there is minimal human influence and 
impact.  

2.3 Specific Conservation Objectives5 6 
 
 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and 
epipelagic water column (e.g. toxic and non-toxic contamination7) from levels 
characteristic of the ambient ecosystems, and where degradation from these 
levels has already occurred, to recover environmental quality to levels 
characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate the epipelagic and bathypelagic ecosystems, including their functions 
for resident, visiting and migratory species, such as: cetaceans, and mesopelagic 
and bathypelagic fish populations. 

 2.3.2 Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate: 

a. Historically harvested fish populations (target and bycatch species) at/to levels 
corresponding to population sizes above safe biological limits8 with special 
attention also given to Deep water elasmobranch species, including threatened 
and/or declining species, such as  

b. Benthopelagic habitats and associated communities to levels characteristic of 
natural ecosystems. 

 2.3.3 Benthos 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate to levels characteristic of natural ecosystems: 

a. The epibenthos and its hard and soft sediment habitats, including threatened 
and/or declining species and habitats such as seamounts, deep-sea sponge 
aggregations, Lophelia pertusa reefs and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or 
declining species and habitats.  

c. The habitats associated with ridge and seamount structures. 

 

2.3.4 Habitats and species of specific concern  

                                                 
5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to 

satisfy the general conservation objectives. Each of these specific conservation objectives will have to be 
supported by more management orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other 

litter (e.g. plastic) and non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological 

limits by ensuring the long-term conservation and sustainable use of marine living resources in the deep-
seas and preventing significant adverse impacts on Vulnerable Marine Ecosystems (FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas, 2008). 
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Those species and habitats of special interest for the Reykjanes Ridge -MPA, which 
could also give an indication of specific management approaches, are listed at Annex 1. 

 

3. Status of the location 
The proposed area has been designed to be located beyond the limits of national jurisdiction 
of the coastal states in the OSPAR Maritime Area.  
 
However, on 29 April 2009 the Republic of Iceland submitted to the Commission on the 
Limits of the Continental Shelf (UN CLCS), information on the limits of the Icelandic 
continental shelf beyond 200 nautical miles from the baselines from which the breadth of the 
territorial sea is measured in the Ægir Basin area and in western and southern parts of 
Reykjanes Ridge, in accordance with Article 76, paragraph 8, of the Convention of the Law 
of the Sea.  
 
These claims submitted by Iceland – if approved by the UN CLCS - would encompass the 
seabed in the area of the proposed Reykjanes Ridge MPA. 
 
The international legal regime that is applicable to the site is comprised of, inter alia, the 
UNCLOS, the Convention on Biological Diversity, the OSPAR Convention and other rules of 
international law. This regime contains, among other things, rights and obligations for states 
on the utilization, protection and preservation of the marine environment and the utilization 
and conservation of marine living resources and biodiversity as well as specifications of the 
competence of relevant international organizations. 
 

4. Marine Region 
OSPAR Region V. 

 

5. Biogeographic Region 
Atlantic deep-sea Subregion; Cool temperate waters province; South-Iceland Faeroe Shelf. 
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6. Location 
 
OSPAR Marine Region V 
 
The co-ordinates proposed for the boundaries of the marine protected area are: 
 
   Latitude   Longitude 
    59.10oN   34.54oW 
   56.91oN   30.62oW 
   55.78oN   32.08oW 
   57.90oN   35.93oW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Proposed location of the marine protected area on the Reykjanes Ridge. Light 
blue shaded areas indicate the Exclusive Economic Zones of nearby countries. The dark 
red line running north to south is the western boundary of the OSPAR Maritime area. 

Contours 
-3000

-2000

-1000

 
This proposed marine protected area, along with the southern Mid-Atlantic Ridge proposal, is 
intended to complement an existing proposal for a marine protected area around the Charlie-
Gibbs Fracture Zone on the Mid-Atlantic Ridge. Following ICG-MPA 2008 it was agreed that 
such proposals would together represent the different biogeographical regions found over the 
Mid-Atlantic Ridge in Areas Beyond National Jurisdiction. The boundaries proposed for this 
northern site cover the central portion of the Reykjanes Ridge, south of Iceland (Figures 1 and 
2). These boundaries were chosen to incorporate a range of depths from approximately 
1500m to 2500m in order to cover a range of bathymetric complexity and thus a wide variety 
of habitats on both east and west flanks of the ridge. The boundaries enclose an area of habitat 
important to a wide variety of species living from the seabed to the surface layers.  
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7. Size 
 
50,876 km2 

 
 
8. Characteristics of the area 
 
The Reykjanes Ridge forms the northernmost part of the Mid-Atlantic Ridge, a sub-marine 
mountain system which stretches from Iceland to the South Atlantic (Fock and John 2006). 
The Mid-Atlantic Ridge is the major topographic feature running the entire length of the 
Atlantic Ocean, dividing the ocean floor ‘symmetrically’ with an average summit/crest depth 
of approximately 2,500m (Dinter, 2001; Heger et al, 2008; Hosia et al, 2008). Within the 
OSPAR area the Mid-Atlantic Ridge separates the Newfoundland and Labrador basins from 

Figure 2. The three areas of the Mid-Atlantic Ridge within the OSPAR Maritime area 
proposed as marine protected areas representing the three main biogeographical 
regions found during the MAR-ECO investigations. Light blue shaded areas represent 
the Exclusive Economic Zones of coastal states. 

Charlie Gibbs Fracture Zone Proposal  

Southern Mid-Atlantic Ridge 
Proposal 

Reykjanes Ridge Proposal 

Contours 
(m) 

-3000

-2000

-1000
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the West-European basin and the Irminger from the Iceland basins (Dinter, 2001). It has a 
profound role in the circulation of the water masses in the North Atlantic (Rossby, 1999; 
Bower et al, 2002; Heger et al, 2008; Søiland et al, 2008). The complex hydrographic setting 
and the presence of the Ridge leads to enhanced vertical mixing and turbulence resulting in 
areas of increased productivity over the Ridge (Falkowski et al, 1998; Heger et al, 2008).   
 
The Reykjanes Ridge is tectonically active, with a relatively low spreading rate of a few 
centimetres a year (Mironov and Gebruk, 2006). Volcanic activity is thought to be high, 
shown by the growth of lava domes, the development of extended volcanic chains and regular 
infilling of cracks with basaltic material (Sbortshikov and Rudenko, 1990; Mironov and 
Gebruk, 2006). There is one site north of the proposed area that has been shown to have 
hydrothermal activity, Steinaholl vent field at 63o06’N (Olaffson et al, 1991; German et al, 
1994; Mironov and Gebruk, 2006). No other hydrothermal activity has been detected along 
the Reykjanes Ridge, despite intensive sampling (German et al, 1994; German and Parsons, 
1998). The crests of the Mid-Atlantic Ridge consist mostly of hard volcanic rock whereas the 
flanks are covered with expanding thicknesses of soft sediments with increasing distance 
from the crests (Dinter, 2001). The Reykjanes Ridge is characterised by high sedimentation 
rates, which are related to the high biological productivity in the mixing zone of different 
water masses (Mironov and Gebruk, 2006). 
 
Over the Mid-Atlantic Ridge within the OSPAR area there are three main water masses in the 
upper ocean, the one found within the proposed area is often termed Modified North Atlantic 
Water (Søiland et al, 2008). The surface current system of the North Atlantic is dominated by 
the warm North Atlantic Drift, which is a continuation of the Gulf Stream (Mironov and 
Gebruk, 2006). The northern boundary of this forms the characteristic Sub-Polar Front, which 
acts to separate the warm and cold water masses and is usually found between 52 – 53oN 
(Mironov and Gerbuk, 2006; Søiland et al, 2008). After the North Atlantic Drift crosses the 
Mid-Atlantic Ridge at approximately 50 – 52oN it flows north (Mironov and Gebruk, 2006). 
Some of this current enters the Norwegian Sea east of Iceland and some turns and flows 
westward (called the Irminger Current) over the Reykjanes Ridge at between 53oN and 60oN, 
into the Irminger Basin (Mironov and Gebruk, 2006). This is the major current within the 
proposed area. The proposed area lies over the southern section of the Reykjanes Ridge where 
it is deeper, with an approximate water temperature of 2 – 4oC (Mironov and Gerbuk, 2006). 
 
The Reykjanes Ridge is characterised by sharp gradients in environmental conditions, which 
has allowed the area to be invaded by benthic fauna from very remote regions (Mironov and 
Gebruk, 2006). For example, species have been found whose distributions extend to the 
Antarctic, North Pacific and the Indo-West Pacific (Mironov and Gebruk, 2006).  Within the 
area of the Icelandic Shelf and the Reykjanes Ridge the Arctic fauna is replaced by a boreal 
one, the European fauna by American and the autochthonous deep-sea fauna is replaced by an 
allochthonous one (Mironov and Gebruk, 2006). The composition of deep-sea benthic fauna 
on the deep southern section of the Reykjanes Ridge is not very well known in comparison to 
adjacent areas (Mironov and Gebruk, 2006). As Mironov and Gebruk (2006) state, this is well 
illustrated by the fact that the 4th cruise of the “Akademik Mstislav Keldysh” (1982) sampled 
many species which were recorded on the Ridge for the first time. This cruise yielded an 
extensive collection of deep-sea fauna and since then other research cruises have focused on 
the Reykjanes Ridge (Mironov and Gebruk, 2006). 
 
The northern part of Mid-Atlantic Ridge has been subject to recent scientific investigations as 
part of the Census of Marine Life (Bergstad et al, 2008a). The project was designed by a 
consortium of transatlantic scientists and named ‘Patterns and Processes of the Ecosystem of 
the Northern mid-Atlantic’ (MAR-ECO, Bergstad et al, 2008a). Many scientific papers have 
been published in the years since the project’s inception that span ecological zones and 
taxonomical ranges (see Scientific Value criterion for a full description) (Bergstad et al, 
2008a). Numerous new species have also been discovered, data has been derived that has 
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allowed taxonomic revisions and species that were not known to exist in this region have been 
uncovered (Gebruk et al, 2008). Much of the information used in this proposal is from 
recently published papers from the MAR-ECO project. 
 
The boundaries for the proposed marine protected area were chosen to incorporate those areas 
that are most vulnerable to fishing in terms of depth. On the Mid-Atlantic Ridge two thousand 
metres represents the maximum depth limit of past and present fishing activity. However, the 
majority of fishing activity occurs shallower than one thousand metres (O.A. Bergstad pers. 
comm.). In other areas of the high seas depths up to three thousand metres can be fished using 
longlines, gillnets, midwater trawls and, with more difficulty, by bottom trawls. These areas 
may become more intensively targeted on the Mid-Atlantic Ridge in the future.   
 
 
 
B Selection Criteria 
 
a. Ecological criteria/considerations 
 
 
1. Threatened and declining species and habitats 
 
The proposed area includes deep-sea sponge aggregations, seamount habitats and potentially 
Lophelia pertusa reefs, which are listed as priority threatened or declining habitats by OSPAR 
(OSPAR Commission 2003). It includes cold water coral and sponge reefs and seamount 
habitats that qualify as Vulnerable Marine Ecosystems in relation to high seas fisheries 
according to criteria developed by FAO (FAO 2007, Rogers et al, 2008). It also contains 
seamount communities and coral and sponge aggregations, habitats listed as examples of 
ecologically or biological significant marine areas according to criteria developed by the CBD 
for identifying candidate sites for protection on the high seas (UNEP 2007). 
 
Lophelia pertusa  
 
Cold-water corals within the proposed marine protected area have not been studied in great 
detail. Most recently Mortensen et al (2008) investigated the Mid-Atlantic Ridge using video 
surveys between 42o and 53o N (south of the proposed marine protected area) and found cold-
water corals at every sample station. Corals were observed at depths between 800 and 2400m, 
however were commonly found shallower than 1400m (Mortensen et al, 2008). Many coral 
taxa were observed during these research dives, with species richness being very high 
(approximately 40 different species) (Mortensen et al, 2008). Living L. pertusa was 
repeatedly observed on the seamounts sampled, however no major reef structures were 
recorded, with the maximum colony size approximately 0.5m in diameter (Mortensen et al, 
2008). The number of coral taxa was strongly correlated with the percentage cover of hard 
bottom substrate (Mortensen et al, 2008), indicating the importance of the Mid-Atlantic Ridge 
for cold-water corals. The diversity of other megafauna was higher in areas with coral than 
those without. Whether this was directly in relation to the coral or simply the presence of hard 
bottom substrate suitable for colonisation remains unknown (Mortensen et al, 2008). Hareide 
and Garnes (2001) conducted experimental long-line surveys between 60o and 61oN on the 
Reykjanes Ridge. At depths of approximately 1600m the largest catches were made on and in 
the vicinity of corals, with coral-free areas having extremely small catches by comparison 
(Hareide and Garnes, 2001). These two studies both indicate that cold-water corals are present 
within the proposed area and that they may be L. pertusa reefs or other cold-water coral 
species, which are similarly vulnerable. They also both clearly demonstrate that there is an 
increase in other megafaunal species in the vicinity of these cold-water corals, as has been 
found in many other studies in the North-East Atlantic (Jensen and Frederiksen, 1992; 
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Mortensen et al, 1995; Rogers, 1999; Freiwald, 2002; Hall-Spencer et al, 2002; Husebø et al, 
2002; Costello et al, 2005; Henry and Roberts, 2007). 
 
 
Deep-sea sponge aggregations 
 
Magnússon and Magnússon (1995) reported that the Reykjanes Ridge was very difficult for 
bottom trawling mainly due its irregular bottom topography with numerous peaks and rifts. 
On both sides of the Ridge huge quantities of sponges were found in some places, whilst in 
others the area was dominated by loose mud (Magnússon and Magnússon, 1995). The 4th 
cruise of “Akademik Mstislav Keldysh” (1982), in the area between 58o03’N and 58o52’N, 
and between 24o09’W and 31o52’N, yielded an extensive collection of benthic fauna 
(Mironov and Gebruk, 2006). The mud recovered during sampling was full of sponge spicules 
(Kuznetsov and  Detinova, 2001; Mironov and Gebruk 2006), which along with the sponges 
themselves have been shown to be related to increases in the abundance and richness of 
macro and megafauna in other parts of the deep North East Atlantic (Rice et al, 1990; Bett 
and Rice, 1992). Sponges were also observed from a submersible in high densities, 
particularly Geodia species, reaching  20 – 30 specimens per m2, with an estimated biomass 
of 1.0 and 1.5 kg/m2 (Kuznetsov and Detinova, 2001). 
 
South of the proposed area rich hexactinellid sponge communities or ‘gardens’ have been 
observed on the Mid-Atlantic Ridge around the Charlie Gibbs Fracture Zone and the 
associated seamounts (Felley et al, 2008; ICES, 2007a; Tabachnick and Collins, 2008). The 
sampling of sponges throughout this project was done just south of the proposed area 
(approximately 53oN) near the Charlie-Gibbs Fracture Zone (Tabachnick and Collins, 2008). 
The findings suggested a relatively rich hexactinellid fauna, with several novel findings, for 
this part of the Mid-Atlantic Ridge and indicate that this fauna has been poorly investigated in 
the past (Tabachnick and Collins, 2008). The presence of rich sponge fauna south of the area 
proposed here combined with the reports of large quantities of sponge within the proposed 
area suggest that there may be similarities in terms of species richness of deep-sea sponges. 
Clearly there is a paucity of information. However, given what is known about the rest of the 
proposed area’s ecosystem, application of protection through the precautionary principle is 
warranted. 
 
Seamount Communities 
 
Seamounts have been recognised in many different fora as being vulnerable and threatened 
ecosystems (e.g. UNEP, FAO, NEAFC, OSPAR, UN, NAFO). The Mid-Atlantic Ridge is 
often termed as a chain of seamounts, however it is more than that and should be considered 
as a mid-ocean ridge with numerous geomorphological features (O.A. Bergstad pers. comm.) 
The definition of a seamount is customarily as a feature rising 1000m or more from the 
adjacent seafloor. As such few hills of the Mid-Atlantic Ridge can be considered as isolated 
seamounts. However, repeatedly within the literature, Reykjanes Ridge seamounts are 
referred to (see for e.g. Hareide et al, 2001; Zaferman and Shestopal, 1996). Indeed given that 
boom and bust fisheries have been reported on the seamounts of the Reykjanes Ridge 
(Hareide et al, 2001) it can be concluded that seamounts do indeed exist and that they are 
vulnerable habitats that require protection.  
 
 
 
2. Important species and habitats 
 
The proposed area includes deep sea sponge aggregations and seamount habitats listed as 
priority threatened or declining habitats by OSPAR (OSPAR Commission 2003). It includes 
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cold water coral and sponge reefs and seamount habitats that qualify as Vulnerable Marine 
Ecosystems in relation to high seas fisheries according to criteria developed by FAO (FAO 
2007, Rogers et al, 2008). It also contains seamount communities and coral and sponge 
aggregations listed as examples of ecologically or biological significant marine areas 
according to criteria developed by the CBD for identifying candidate sites for protection on 
the high seas (UNEP 2007). 
 
The Reykjanes Ridge acts to retain two populations of the planktonic copepod Calanus 
finmarchicus which is thought to form the basis of many food webs within the North-East 
Atlantic (Gislason et al, 2007). C. finmarchicus is considered to be one of the most important 
components of the zooplankton in the waters around Iceland, where it is usually by far the 
most abundant in terms of biomass (Speirs et al, 2005; Gislason et al, 2007). It has a 
widespread distribution over the North Atlantic and its highest population densities occur in 
the Norwegian Sea gyre and the Labrador/Irminger Sea gyre (Speirs et al, 2005). As such in 
these areas this copepod forms a critical part of the diet of the larval stages of many important 
commercial fish stocks (Speirs et al, 2005). 
 
Hareide and Garnes (2001) found that the dominant fish species caught by longlines at depths 
between 500 and 1000 metres, between 60 and 61oN on the Reykjanes Ridge, were Sebastes 
marinus (Giant redfish), Brosme brosme (Tusk) and Centroscyllium fabricii (Black dogfish). 
S. marinus was the dominant seamount species in the area and was also found closely 
associated with coral formations (Hareide and Garnes, 2001). A change in the species 
composition occurred between 900m and 1200m and at depths greater than 1000m the 
dominant species found were Reinhardtius hippoglossoides (Greenland halibut), Macrourus 
berglax (onion-eyed grenadier) and Antimora rostrata (Blue hake) (Hareide and Garnes, 
2001). Other species recorded were Bathyraja pallida (Pale ray) and B. richardsoni 
(Richardson’s ray). Both the latter species had never been recorded before in this area 
(Hareide and Garnes, 2001). Etmopterus princeps (Great lanternshark) and Anarhichas 
denticulatus (Northern wolffish) were the only two species recorded throughout the entire 
depth range in this area (Hareide and Garnes, 2001).  
 
In addition to the above listed species, bathymetric conditions along the Reykjanes Ridge may 
also be suitable for a wide range of commercially important species such as: Sebastes 
mentella (Oceanic redfish); Coryphaenoides rupestris (Roundnose grenadier); Hoplostethus 
atlanticus (Orange roughy); Aphanopus carbo (Black scabbardfish); Molva dypterygia (Blue 
ling); Beryx decadactylus (Broad alfonsino); Helicolenus dactylopterus (Blackbelly rosefish); 
Conger conger (European conger); Centrophorus squamosus (Leafscale gulper shark). 
 
The Reykjanes Ridge forms a hard-bottomed substrate, rising up from the abyssal plain, 
which acts to provide a wide range of benthic habitats and is colonised by a variety of erect 
megafauna (e.g. gorgonians, sponges and cold-water corals) (Copley et al. 1996). The recent 
MAR-ECO project (see Scientific Value criterion) cruise completed video surveys along the 
Mid-Atlantic Ridge from approximately 42oN to 53oN and found cold-water corals at all sites 
(Mortensen et al. 2008). It can therefore be inferred that cold-water corals occur along the 
Reykjanes Ridge providing further support to past studies (e.g. Copley et al. 1996). There is 
also evidence from experimental trawling of the Reykjanes Ridge that sponge communities 
inhabit the flanks and summits of the Ridge (Magnússon and Magnússon, 1995). 
 
 
 
3. Ecological Significance 
 

Biological productivity at mid-ocean ridges is generally thought to be enhanced in 
comparison with adjacent oligotrophic ocean basins (Fossen et al, 2008). The lack of 
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terrigenous nutrient input to the open ocean means that productivity is generally low and the 
deep-sea fauna found there are reliant on the limited local surface water primary production. 
Therefore areas with high biological productivity may have a greater abundance and diversity 
of fauna (Sutton et al, 2008). Mid-ocean ridges have a greater biological productivity 
primarily because oceanographic currents are influenced by topography, therefore nutrient 
rich deep-water can be forced towards the surface layers of the ocean (Fossen et al, 2008).  
 
The Reykjanes Ridge acts to separate the warmer waters of the Iceland Basin from the cooler 
waters of the Irminger Basin forming a hydrographic boundary in the mesopelagic realm 
(Fock and John 2006) The presence of the ridge has a profound influence on the oceanic 
currents southwest of Iceland and has been shown to strongly control the large cyclonic gyres 
found within the Iceland and Irminger basins (e.g. Schmitz Jr. and McCartney, 1993; Hansen 
and Østerhus, 2000). There is a strong relationship between larval fish communities and 
hydrography and topography, which is largely determined by the Reykjanes Ridge (Fock and 
John 2006). Larvae are retained above the Ridge by a branching current from the North 
Atlantic Current due to the Coriolis effect (Fock and John 2006).  
 
In addition, as noted above, the Reykjanes Ridge also acts to separate and retain two 
populations of the planktonic copepod C. finmarchicus which over-winter in the Iceland and 
Irminger Basins (Heath et al. 2000; Gislason et al. 2007). C. finmarchicus is one of the most 
important components of zooplankton in the NE Atlantic (Gislason et al. 2007) and are a 
major prey of the larval stages of many commercially important demersal (e.g. haddock), 
pelagic (e.g. redfish) fish (Speirs et al. 2005) and baleen whales (Kann and Wishner, 1995; 
Baumgartner et al. 2003). Amongst the highest population densities in the north east Atlantic 
occur in the Irminger Sea as a result of the hydrographic conditions created by the presence of 
the Reykjanes Ridge (Speirs et al. 2005). Rates of survival over winter may significantly 
influence the production of C. finmarchicus in the spring and summer (Gislason et al. 2007) 
which will ultimately affect higher trophic levels. The influence that the Reykjanes Ridge has 
in retaining the two populations of C. finmarchicus in suitable conditions is therefore of direct 
importance to the food webs of this area.  
 
Oceanic Redfish (Sebastes mentella), a commercially important species, inhabit the entire 
oceanic area of the Irminger Sea (Magnússon and Magnússon 1995). The oceanographic 
conditions brought about by the Reykjanes Ridge acts as the boundary for the distribution of 
S. mentella to the east (Magnússon and Magnússon 1995). The production of larvae by S. 
mentella however takes place in the eastern part of the Irminger Sea extending southwards 
from 65°N and eastwards from 32°W along the Reykjanes Ridge (Magnússon and Magnússon 
1995), and part of this area is included within the proposed boundaries. Spawning occurs 
between April and May (Magnússon and Magnússon 1995). The Reykjanes Ridge is therefore 
vital in maintaining conditions suitable for the survival of larval fish and maintenance of adult 
fish abundances (Fock and John 2006) and important copepod populations (Speirs et al. 2005; 
Gislason et al. 2007) as well as acting as a spawning site for the commercially important 
redfish, S. mentella (Magnússon and Magnússon 1995). 
 
The proposed area may also encompass the asteroid Benthopecten spinosissimus, previously 
only recorded on Ascension Island indicating that the ridge may provide important habitat for 
disrupted range species (Dilman, 2006). 32 species of asteroid have currently been recorded 
along the Reykjanes Ridge (north of 53°N) (Dilman, 2006) including Hymenasterides 
mironovi, a new species to science (Dilman, 2008). In addition, the pycnogonid Nymphon 
laneum is known as yet only from the Reykjanes Ridge (Turpaeva, 2006). 
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4. High natural biological diversity 
 
Species richness of pelagic fauna has been shown to increase over Reykjanes Ridge although 
with smaller total abundances than nearby sites (Fock and John 2006). The site also supports 
a high diversity and number of copepod genera (Gaard et al. 2008). As is detailed above (see 
Threatened and/or Declining Species/Habitats criterion) the presence of cold-water corals 
and deep-sea sponge aggregations act to increase the benthic structural complexity. This 
increased complexity provides habitat for a wide variety of different species (Costello et al, 
2005). Evidence is available from the Reykjanes Ridge to support this theory, where increases 
in megafaunal species and fish catches have been found in association with cold water corals 
(Hareide and Garnes, 2001;Mortensen et al, 2008).  
 
 
 
5. Representativity 
 
The fauna found on the shelves off southern Iceland and the Azores occupy different 
biogeographical subdivisions (Mironov and Gebruk, 2006). The Mid-Atlantic Ridge between 
these two shelf regions is considered to have different biogeographic regions, the northern, 
the southern and the transition zone around the Charlie-Gibbs Fracture Zone (O.A. Bergstad, 
pers. comm.). The proposed area forms part of one of the northernmost sections of the Mid-
Atlantic Ridge. It is being proposed for MPA protection in addition to a similar area in the 
southern section of the Mid-Atlantic Ridge, south of the Charlie-Gibbs Fracture Zone and an 
existing proposal for the Charlie-Gibbs Fracture Zone. Taken together these three sites are 
thought to represent the different biogeographic areas of the Mid-Atlantic Ridge: the northern 
ridge (this proposal), the transition zone between north and south (Charlie-Gibbs Fracture 
Zone) and the Southern ridge (the Mid-Atlantic Ridge north of the Azores). The proposed 
protected area therefore is a representative example of the northern sub-polar communities of 
the Mid-Atlantic Ridge. 
 
 
6. Sensitivity 
 
Benthic Habitat 
 
The entire Reykjanes Ridge forms a hard-bottomed substrate, rising up from the abyssal plain, 
which acts to provide a wide range of benthic habitats and is colonised by a variety of erect 
megafauna (e.g. gorgonians, sponges and cold-water corals) (Copley et al. 1996). Such cold-
water deep-sea corals and other associated permanently attached benthic fauna are vulnerable 
because they have a low capacity to recover from disturbance (Rogers et al, 2008). Growth 
rates for such structural species are slow (a few millimetres per year) and some patches of L. 
pertusa have been estimated to be 200 – 366 years old (Rogers et al, 2008). For the extensive 
L. pertusa reefs seen around Norway, estimates indicate they are up to 10,000 years old 
(Schröder-Ritzau et al, 2005; Rogers et al, 2008). Fecundity of deep-sea corals varies and L. 
pertusa is known to have a relatively high fecundity. However most recruitment probably 
occurs from larvae produced at the same site. Therefore damage to a site may have long-
lasting effects on population replenishment (Le Goff-Vitry et al, 2004; Rogers et al, 2008). 
Any exploration of the area with bottom towing gear will have a habitat impact (Hall-Spencer 
et al, 2002; Gage et al, 2005; Grehan et al, 2005). 
 
Magnússon and Magnússon (1995a) reported that on both sides of the Reykjanes Ridge huge 
quantities of sponges can be encountered in some places. Structural sponge habitat is also 
extremely vulnerable to trawling, suffering immediate declines through direct removal of 
sponges and further reductions in population densities due to delayed mortalities (Freese, 
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2001; ICES, 2007a). Experimental trawling of sponge communities in the Gulf of Alaska 
showed similar results to those found for coral communities. After one year no damaged 
sponges showed signs of repair or regrowth and there was no sign of recovery of the 
community (Freese et al, 1999).  
 
The Mid-Atlantic Ridge is largely isolated from the continental slope and it is probable that 
stocks associated with the ridge habitat are isolated from others in the North Atlantic (ICES, 
2008). Endemism, particularly amongst benthic species, may possibly be significant and 
consequently particularly vulnerable to anthropogenic activities (ICES, 2008) 
 
The high financial cost of investigating the deep-sea limits our understanding of the impacts 
of deep-sea fishing (Hall-Spencer et al, 2002). However, evidence of trawl marks in the deep-
sea region (200 – 1400m depth) of the European continental margin indicates that the 
potential impact of towed gears on deep-water corals is high (Hall-Spencer et al, 2002). 
Towed gear has had long-lasting detrimental effects on shallow biogenic reefs in European 
waters (Hall-Spencer and Moore, 2000) and has caused extensive damage to deep-water reefs 
in other parts of the world, including off the coasts of Norway, Australia, USA and Canada, 
among many other nations (Hall-Spencer et al, 2002; Roberts 2006). Fosså et al. (2002) 
estimated that 30-50% of Norwegian Lophelia reefs had been seriously damaged or destroyed 
by trawls. The scars of trawl passes have been widely reported in deep water (Roberts et al. 
2000, 2003 and references therein) and trawls are responsible for destroying many of the 
Darwin Mounds, deepwater coral habitats off the North West Coast of Scotland which were 
given protection from bottom trawling by the EU in 2004 (Duncan and Roberts 2001). There 
is great concern over the potential damage caused to corals that have built up over centuries 
and millennia (Hall-Spencer et al, 2002), with growth rates for L. pertusa in the North 
Atlantic estimated as being between 2 and 25mm yr-1, the build up of reefs is slow 
(Mortensen, 2001; Hall-Spencer et al, 2002). As yet there is no clear evidence of recruitment 
of new coral individuals to sites damaged by trawling (Waller et al, 2007; Rogers et al, 2008). 
 
The C. rupestris fishery that began on the northern Mid-Atlantic Ridge in 1973 by USSR 
trawlers targeted up to thirty commercially exploitable seamounts in the region from 46 to 
62oN, using both pelagic and bottom trawls (ICES, 2007b; ICES, 2008). High bycatch of 
deepwater corals and associated organisms has also been reported from seamount fisheries for 
Orange Roughy in New Zealand (Probert et al, 1997; Anderson and Clark 2003). Similar 
findings of extreme damage by bottom trawls have been made from the Corner Rise 
seamounts in the North Atlantic (Waller et al, 2007). Koslow et al, (2001) compared 
invertebrate assemblages on pristine, unexploited seamounts in Tasmanian waters with nearby 
seamounts that had been fished by trawlers targeting Orange roughy (H. atlanticus). They 
found dense, species rich assemblages of bottom living invertebrates on unfished seamounts. 
By contrast, trawling operations had removed these communities from exploited seamounts. 
The corals and coral aggregate had been scraped off or crushed. Unfished seamounts 
supported on average twice the biomass of bottom living invertebrates and supported 46% 
more species per sample. The bare rock, rubble and sand characteristic of trawled seamounts 
was not seen on any of the unexploited seamounts.  
 
Exploration and early fisheries in the area are likely to have contributed to declines in fish 
catches experienced in the region through a reduction in suitable benthic habitat for the 
targeted species (Gordon et al, 2003). This region is therefore unlikely to support sustainable 
fisheries unless gear restrictions and fishing effort in the area can be tightly controlled, 
including the provision of large-scale protected areas (Roberts 2002). Closure of the mid-
section of the Reykjanes Ridge will preserve bottom habitats, protect stocks of exploited 
species and their spawning sites, and safeguard ecosystem services potentially benefiting any 
surrounding fisheries.  
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Fish Species 
 
Much of the information about fish species on the Reykjanes Ridge comes from literature that 
focuses on their exploitation. As mentioned above the Roundnose grenadier (C. rupestris) 
fishery began along the northern Mid-Atlantic Ridge on seamounts between 46 and 62oN in 
1973 by USSR trawlers (ICES, 2007b; ICES, 2008). This fishery declined after the 
dissolution of the Soviet Union in 1992 and since that time there has been a sporadic fishery 
by Russia, Latvia, Poland and Lithuania (ICES, 2007b; ICES, 2008). Trawl and longline 
fisheries over the northern Mid-Atlantic Ridge have also been conducted sporadically by 
Faroese and Spanish vessels although catches overall have tailed off in recent years (Figure 3) 
(ICES, 2008) indicating either declining fishing effort or declining biomass. During the 
period 1988 – 2006 the catch of C. rupestris from the northern Mid-Atlantic Ridge (mostly 
ICES Sub-area XII) amounted to more than 232,000 t (ICES, 2008). Recent Russian trawl 
acoustic surveys have indicated that this species’ distribution over the northern Mid-Atlantic 
Ridge has changed considerably since the 1970s and 1980s, the biomass of the pelagic 
component of the grenadier being much smaller than previously found (ICES, 2007b). 
 

 
 

Figure 3: Annual catch of major deep-water species on the Mid-Atlantic Ridge in 1988 – 2007 
(ICES, 2008). 

 
 
 
Deep water fisheries off Iceland usually occur on the continental slopes. However French 
trawlers found a small seamount on the Reykjanes Ridge and fishing there for blue ling (M. 
dypterygia) in 1993, but catch declined sharply and no further reporting from French vessels 
is recorded (ICES, 2007b; ICES, 2008). The fishery on the seamount resumed in the 2000s, 
with the biggest catch being 1000t (ICES, 2007b; ICES, 2008). Orange roughy (H. atlanticus) 
is also known to occur in restricted areas of the Reykjanes Ridge, where it can be abundant on 
the tops and the slopes of underwater peaks (ICES, 2007b; ICES, 2008). In 1992 the Faroe 
Islands began an exploratory fishery for H. atlanticus in international waters and exploitable 
concentrations were found in 1994 and 1995 (ICES, 2007b; ICES 2008). Catches peaked in 
1995-1998 between 570 and 802 t and only one vessel has managed to maintain a viable 
fishery with catches generally less than 300 t (ICES, 2007b; ICES, 2008). In 1996 a small 
fleet of Norwegian longliners began a fishery for Giant redfish (Sebastes marinus) and Tusk 
(B. brosme) on Reykjanes Ridge mainly on the summits of seamounts (ICES, 2006; ICES, 
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2007b; ICES, 2008). The fishery ended by 1998 after experiencing an 84% decline in CPUE 
and was restarted by Russian longliners in 2005/2006 (ICES, 2007b; ICES 2008).  
 
Deep-water fish species are known to be highly vulnerable to human disturbances as a result 
of their life history characteristics, i.e. long-lived, slow growing and low fecundity (e.g. Hall-
Spencer et al, 2002; Devine et al, 2006; Fossen et al, 2008). ICES has ranked seamount fish 
species in order of their vulnerability to fishing based on their longevity and Orange roughy 
was ranked as the most vulnerable (ICES, 2002). As inshore fish stocks are depleted and 
technological advances are made with fishing gear, fisheries will begin to explore new 
grounds, even those that have previously been considered unfishable. Importantly, scientific 
investigation lags behind the collapse of deep-sea fisheries and few deep-sea fish species have 
not even been evaluated by the World Conservation Union (IUCN) (Devine et al, 2006). A 
recent study by Devine et al (2006) took catch data from Canadian waters over 1978 – 94. 
They studied several deep-water fish species including A. rostrata and M. berglax, which 
have both been found to be the dominant species within the proposed area (Hareide and 
Garnes, 2001). According to IUCN criteria, the declines seen in both of these species over 
Northwest Atlantic continental slopes qualify them as critically endangered for this area 
(Devine et al, 2006). Not only did abundance decline, but there was a decline in the mean size 
of both species over the 17-year period of between 25-57% (Devine et al, 2006). 
 
Shark and Ray Species 
 
The seamounts of the northern Mid-Atlantic Ridge were surveyed between 43o and 57oN by 
Kukuev (2004), which is just outside the proposed boundaries. The species that were sampled 
by Kukuev (2004) consisted of approximately 20 elasmobranch species including Frilled 
shark (Chlamydoselachus anguineus), Greenland shark (Somniosus microcephalus), Leafscale 
gulper shark (Centrophorus squamosus), Great lanternshark (E. princeps) and the Portuguese 
dogfish (Centroscymnus coelolepis). Kukuev (2004) also reports two species, which are 
potential endemics to the northern Mid-Atlantic Ridge, the White ray (Raja kukujevi) and the 
Azores dogfish (Scymnodalatias garricki). In addition to this Hareide and Garnes (2001) 
reported catching R. pallida and B. richardsoni, for both of which few records exist. (see 
Important Species and Habitats criterion). 

Chondrichthyan fishes, including deep-water sharks and rays, have life history characteristics 
that include slow-growth, late maturity and a low reproductive output (Kyne and 
Simpfendorfer, 2007). In recognition of their sensitivity to human impact C. squamosus, C. 
coelolepis and Centrophorus granulosus (Gulper shark, not recorded in the proposed area) 
have all been accepted by OSPAR for inclusion on the OSPAR list of Threatened and/or 
Declining Species and Habitats by BDC/MASH 2007. Trade and landings data for deep-water 
sharks in general, is lacking and many deepwater species are taken as bycatch, often 
discarded or landed under generic species codes such as ‘shark’ or ‘other’, making 
investigations about the status of stocks difficult at best (Kyne and Simpfendorfer, 2007). 

C. anguineus, S. microcephalus and C. coelolepis are listed as near threatened on the IUCN 
Red List (Paul and Fowler, 2003; Kyne et al, 2006; Stevens and Correla, 2003). S. 
microcephalus is an extremely long-lived and slow-growing deep water species of shark that 
was historically targeted for its liver oil by Norway, Iceland and Greenland (Kyne et al, 
2006). In the 1910s catches for this species reached 32,000 sharks per year by Greenland 
alone and these fisheries are thought to have had a significant impact on this species (Kyne et 
al, 2006). C. sanguineus and C. coelolepis are both mainly caught as bycatch by trawl, 
longline and gillnet fisheries and there is concern that the expansion of deepwater fisheries 
(both geographically and in depth range) will increase the rate of bycatch (Paul and Fowler, 
2003; Stevens and Correla, 2003). Concern is especially high for C. anguineus as this species 
is generally one of the more uncommon deepwater shark species, which is only found in a 
few localities (Paul and Fowler, 2003). There are insufficient data to categorise E. princeps on 
the Red List, however it is known to be a small deepwater lanternshark found in North and 
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Eastern Central Atlantic whose biology is essentially unknown (Herndon and Burgess, 2006). 
This species is caught as bycatch by deepwater trawlers over much of its range and may be 
under considerable fishing pressure. However, specific information is unavailable (Herndon 
and Burgess, 2006). 

The three rare ray species that have been reported for the northern Mid-Atlantic Ridge 
(Hareide and Garnes, 2001; Kukuev, 2004) come from two families. B. richardsoni and B. 
pallida belong to the Family Arhynchobatidae (Softnose Skates) and R. kukujevi and belongs 
to the Family Rajidae (Hardnose Skates) (Kyne and Simpfendorfer, 2007). There is a high 
species diversity within the Arhynchobatidae Family. However, relatively little is known 
about their biology mainly due to their scattered distributions, deep occurrences (this family 
includes some of the deepest occurring chondrichthyans), taxonomic uncertainty and limited 
material, meaning some species, such as those found in and near to the proposed area, are 
virtually unknown (Kyne and Simpfendorfer, 2007). Estimates from the limited information 
about Softnose skates suggests they can live up to 29 years and reach maturity at about 10 
years (Kyne and Simpfendorfer, 2007), making them highly vulnerable to any human induced 
exploitation. There is considerably more information available about the Rajidae family than 
the Arhynchobatidae family, which is the most speciose of chondrichthyans, and contains the 
deepest occurring chondrichthyan species. However, the overall knowledge about this family 
is poor (Kyne and Simpfendorfer, 2007). The family on the whole conforms to the general life 
history traits of chondrichthyan species and therefore will also be highly vulnerable to 
exploitation. Both B. pallida and B. richardsoni are listed on the IUCN Red List of 
Threatened Species as being of least concern, due to their very deep depth ranges, which 
remain out of the range of most deep-water fishing activity (Kulka et al, 2007; Orlov, 2007). 
However, both were caught during experimental fishing along the Mid-Atlantic Ridge and 
therefore they can be considered vulnerable to deep-water fishing in the area. Indeed the 
whole of their depth range is now reachable with longline gear. R. kukujevi  is not listed on 
the IUCN Red List.  

 
 
7. Naturalness 
 
Hareide and Garnes (2001) described the section of the Mid-Atlantic Ridge between Iceland 
and the Azores as being relatively unexploited and therefore one of the few nearly pristine 
ecosystems shallower than 2000m in the North Atlantic. Magnússon and Magnússon (1995) 
also described a lot of the Reykjanes Ridge as being unfishable due to its highly variable 
topography. Mironov and Gebruk (2006) describe the Reykjanes Ridge within the proposed 
area as being of rougher topography than the Ridge north of approximately 58oN. However, 
the northern Mid-Atlantic Ridge has been targeted by fisheries since 1973 (ICES, 2007b, 
ICES 2008), therefore these descriptions may not be entirely accurate. It is likely that the 
majority of the fishable seamount peaks along the Mid-Atlantic Ridge have been exploited 
with associated impacts on the pelagic and deep-water communities of this area, especially 
those on and around the shallower seamounts. 
 
The Mid-Atlantic Ridge has also been subject to scientific research, which has included 
trawling and other extractive methods since the beginning of the first field phase of the MAR-
ECO project in 2003, although these impacts cover a very small area relative to the expanse 
of the habitat. 
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b. Practical criteria/considerations 
 
 
1. Potential for restoration 
 
It is unknown to what degree anthropogenic activities have impacted this part of Reykjanes 
Ridge. Past fisheries may have altered trophic levels and species dominances within the 
ecosystem. Indeed recent acoustic trawl surveys of a previously targeted species C. rupestris 
indicate that this species now aggregates much deeper than was found in the 1970s and 1980s 
(ICES, 2007b). However, the potential overall causes and effects of this are unknown. While 
some evidence of fishing impacts has been found in sections of the Mid-Atlantic Ridge south 
of the proposed area, this comprised lost long-lines rather than trawl marks on the seabed, 
which have been seen for areas of the European continental margin (Hall-Spencer et al, 2002; 
Mortensen et al, 2008). The establishment of a protected area here would help prevent further 
damage and potentially allow deep-sea species to recover before more extensive human 
impacts begin to be felt. 
 
 
2. Degree of acceptance 
 
As noted earlier, the proposed area includes deep-sea sponge aggregations and seamount 
habitats listed as priority threatened or declining habitats by OSPAR (OSPAR Commission 
2003). It includes cold water coral and sponge reefs and seamount habitats that qualify as 
Vulnerable Marine Ecosystems in relation to high seas fisheries according to criteria 
developed by FAO (FAO 2007, Rogers et al, 2008). It also contains seamount communities 
and coral and sponge aggregation habitats listed as examples of ecologically or biological 
significant marine areas according to criteria developed by the CBD for identifying candidate 
sites for protection on the high seas (UNEP 2007). Therefore there are strong scientific 
grounds warranting protection of the area. 
 
Fisheries have occurred around the Reykjanes Ridge for at least thirty years. However, 
evidence shows that any new fisheries that develop are not likely to be economically viable 
for long because of unpredictable catches rates and high fishing costs (e.g. Haeride and 
Garnes, 2001; ICES, 2007b; ICES, 2008). The combination of the important ecological role 
of this site and the recorded low commercial species abundances are likely to increase the 
acceptability of this site becoming a protected area. An example of the unsustainable nature of 
deep-sea fisheries within the northern Mid-Atlantic Ridge is the Russian redfish fishery that 
began in the 1990s. After one year the fishery collapsed because catches (and therefore 
populations) became too low to make the endeavour economically viable (Haeride and 
Garnes, 2001). In addition, fishing effort on the Reykjanes Ridge is likely to be low as several 
authors have commented on the difficulty of fishing experimentally over the rough bottom 
topography (even with rock hopper trawls) (Magnússon and Magnússon, 1995a; Bergstad et 
al, 2008). The implementation of this protected area is unlikely to result in significant 
displacement of fishing effort or activities to other sites. As a result of the presently low 
commercial interest and the site’s biological and ecological importance, the degree of 
acceptance to the proposed protected area may be high. Saying this however, the Mid-Atlantic 
Ridge has been described as one of the “key deep-water fishing areas in international waters” 
(ICES 2006) and this is therefore likely to lead to some opposition to closing areas along the 
ridge. 
 
One aspect to consider is the relatively recent North East Atlantic Fisheries Commission 
(NEAFC) closures further south of the proposed area 
(http://www.neafc.org/measures/current_measures/7_deep-water_habitats_2008.html). It is 
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possible that fishing effort in these places prior to the closure may have been shifted further 
up the Mid-Atlantic Ridge into the area proposed. No data are available to determine whether 
this is the case. There is also the possibility that as inshore stocks are depleted and 
technological advances are made with fishing gear, new fishing grounds will be exploited, 
such as this area (See also Potential damage to the area by human activities criterion below). 
 
 
3. Potential for success of management measures 
 

On the one hand, high seas marine protection will be more difficult to implement than in 
places closer to land, where patrols and enforcement measures can be easily administered. 
However, on the other hand, protection may be easier to achieve because the number of users 
of the areas are much more limited, and their activities can be monitored remotely and in a 
cost-effective way by Vessel Monitoring Systems and satellites (Kourti et al., 2001; Marr and 
Hall-Spencer, 2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies et 
al, 2007; Rogers et al, 2008). The challenge will be to bring illegal and unregulated fishing 
under control, which is known to take place around seamounts north and south of the Azores 
(Morato et al, 2001), and possibly further north in the vicinity of the Reykjanes Ridge. 

 

Any management or enforcement of fisheries will be the responsibility of NEAFC, and their 
cooperation will be needed. There is evidence that fishers have ignored, or deliberately 
targeted protected areas once closed within the North East Atlantic (ICES, 2007a). An 
analysis of VMS data relating to the current NEAFC closures showed that while the Altair 
seamount was not previously targeted, bottom fishing effort was recorded subsequent to its 
closure in 2005 (ICES, 2007a). In addition, effort was shown to increase after the closures on 
the Faraday and Antialtair seamounts (ICES, 2007a). However, over the current Reykjanes 
Ridge closure no effort was observed through the entire year of 2005 indicating that the 
closure of the area was effective in proving protection from fishing activities (ICES, 2007a). 
This indicates that while effective enforcement must be carried out, high seas, marine 
protected areas can offer significant protection to areas and have been successful near to the 
proposed area.  

 
 
4. Potential damage to the area by human activities 
 
The most damaging industry operating in the high seas region of the North East Atlantic is 
deep-sea fishing (OSPAR, 2000). Recent underwater video footage of the area was collected 
during the 2004 MAR-ECO cruise of the Mid-Atlantic Ridge. Mortensen et al (2008) 
recorded evidence of fishing in the form of lost gear at two stations during their sampling.  
Both of these areas were south of the proposed MPA site. No clear marks on the seabed from 
contact with heavy fishing gear such as trawl doors were seen at any of the locations surveyed 
(Mortensen et al, 2008). Lost longlines were also caught when fishing on hills of the Mid-
Atlantic Ridge by the chartered longliner MS Loran (Dyb and Bergstad, 2004) that was 
operating as part of the MAR-ECO program at the same time and in the same areas as 
sampled by Mortensen et al (2008). Remains of former large Lophelia reefs were observed at 
several locations during the sampling undertaken by Mortensen et al (2008). The causality of 
the degradation of these reefs could not be ascertained. However, it was noted by the authors 
that there were no obvious natural causes that could account for such dramatic reductions in 
the extent of the reefs seen. 
There has been commercial fishing activity on the Mid-Atlantic Ridge since the early 1970s, 
mainly targeting near-bottom species such as Roundnose grenadier (C. rupestris), Alfonsino 
(Beryx splendens and B. decadactylus), Orange roughy (H. atlanticus) and Redfish (Sebastes 
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spp.) (Troyanovsky and Lisovsky, 1995; Gordon et al, 2003; ICES, 2007b; Fossen et al, 
2008; Mortensen et al, 2008). The primary gear used in this area has been the pelagic and 
bottom trawl, but longlines and gillnets have also been used (Mortensen et al, 2008). The true 
extent of fishing activity in the area is hard to document. However, Mortensen et al (2008) 
assumed that activity has declined in recent years following introduction of regulatory 
measures by the North East Atlantic Fisheries Commission (NEAFC). The closures relevant 
for this proposal are the closure of the Hecate and Faraday Seamounts and a part of the 
Reykjanes Ridge to all bottom trawling and fishing with static gears (NEAFC, 2008). Gordon 
et al (2003), however, attributed the reduction in activity over the Mid-Atlantic Ridge around 
the beginning of the 21st century as an indication that yields of commercially important 
species such as redfish, tusk and halibut, have dropped as opposed to the introduction of 
regulations. Many of the deep-water fish stocks in the entire North East Atlantic are heavily 
exploited and some are severely depleted (Anon, 2001; Gordon et al, 2003). The realisation of 
this led ICES in 2000 to provide the following management advice that recommended 
‘immediate reductions in these (deep-water) fisheries unless they can be shown to be 
sustainable’ (Gordon et al, 2003). Since then effort has been capped (at a higher level than 
recommended by ICES) and Total Allowable Catch (TAC) quotas have been introduced for 
several species in an attempt to move fisheries towards sustainability (ICES, 2007b). 
However, given the limited value of TACs in mixed fisheries, it seems unlikely that these 
measures will do much to achieve sustainability. Indeed, experience from shallow water 
fisheries in Europe points to the weakness of TAC restrictions in reducing fishing mortality. 
Instead, effort restrictions, including spatial closures, will be necessary to safeguard 
vulnerable species, like many of those inhabiting the ridge (Roberts, 2007).  
 
The actual extent and severity of the impact that fishing and other human activities have had 
on Mid-Atlantic Ridge ecosystems is largely unquantified. Although Magnússon and 
Magnússon (1995a) reported that the Reykjanes Ridge is in general a very difficult area for 
bottom trawling because of its extremely irregular bottom topography, if the depletion of 
inshore stocks continues and fishing technology advances, deep-water habitats, such as the 
Reykjanes Ridge will become more threatened (Turner et al, 2001; Roberts, 2002). Given the 
vulnerable benthic habitats and deep-water species that are present on Reykjanes Ridge (see 
above criteria) such advances could be extremely detrimental to these communities. 
 
There is no information regarding bioprospecting and the mining of minerals in the proposed 
area or for the Reykjanes Ridge as a whole. There are several un-named seamounts within the 
proposed area and seamounts may in the future be targeted by mining operations for their 
cobalt crusts (Probert, 1999). There is no information about the presence of such valuable 
minerals in the proposed protected area. The removal of habitat and release of sediment by 
mining can be expected to heavily impact the benthic fauna and their predators (Rogers, 
2004). Currently bioprospecting of deep-ocean habitats is likely to focus on hydrothermal 
vent areas rather than seamounts (Glowka, 2003; Synnes, 2007) and cannot be categorised as 
a threat to the proposed areas at this time. 
 
No tourist activity is reported for the area, and it is unlikely that a tourist industry will emerge 
in the near future. 
 
Scientific research will continue along the Mid-Atlantic Ridge. Plans for further field stages 
of the MAR-ECO programme (see Scientific Value criterion below) are to be focused south of 
the proposed area around the Sub-Polar Front (Bergstad et al, 2008a). Protection of the area 
and the requirement for permits before research can be conducted may allow co-ordination of 
effort thereby conserving economic resources and vulnerable habitats that may be impacted 
by experimental trawling. 
It is not envisaged that the proposed area would interfere with ship passage unless it is shown 
to be important as an aggregation area for endangered cetaceans that could be threatened by 
vessel strikes. 
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No information regarding cable laying operations in the area is available. 
 
 
5. Scientific value 
 
Mid-ocean ridges are vast features of all oceans (Heger et al, 2008; Hosia et al, 2008). 
Despite their importance, their fauna and ecological significance remain poorly understood, 
mainly because ridge studies in the past have concentrated on chemosynthetic ecosystems 
(Bergstad et al, 2008a). The scientific value of the Mid-Atlantic Ridge within the OSPAR 
area is illustrated by the MAR-ECO project (Bergstad et al, 2008a). Many papers have been 
published, some early on in the project (Fock et al, 2004; Holland et al, 2005; Sanamyan and 
Sanamyan, 2005; Vinogradov, 2005; King et al, 2006; Fock and John, 2006; Fossen and 
Bergstad, 2006; Priede et al, 2006; Vecchione and Young, 2006; Young et al, 2006a, b), 
others, after substantial field research, were published recently in the journal Deep-Sea 
Research II (see reference list) and others have been published in Marine Biology Research in 
February of this year (Bergstad and Gebruk, 2008; Brandt and Andres, 2008; Dilman, 2008; 
Gebruk, 2008; Gebruk et al, 2008; Martynov and Litvinova, 2008; Mironov, 2008; 
Molodtsova et al, 2008; Murina, 2008; Tabachnick and Collins, 2008; Zezina, 2008). In that 
one issue of Marine Biology Research 15 new species and a new genus were described, which 
represented about 10% of the total number of benthic species sampled during the expedition 
(Gebruk et al, 2008). Some specimens were recorded in the North Atlantic for the first time 
(Dilman, 2008; Zezina, 2008), other added information to records of species only recorded a 
few times before (Molodtsova et al, 2008).  
 
Our knowledge of mid-ocean ridges is sparse at best, even with the MAR-ECO project 
ongoing many questions remain unanswered or partially answered (Bergstad et al, 2008a). 
Ongoing monitoring and research is required, but as with any research is very expensive 
(Hall-Spencer et al, 2002). The vulnerability of the deep-sea to human impacts may mean that 
much of the diversity that is as yet unknown could be lost before we can catalogue it, unless 
protected areas, such as the one proposed, are established quickly (Roberts, 2002).  
 
The seamounts present within the proposed area could also be studied under various other 
European programmes. For example the European Commission funded a fifth framework 
programme called OASIS (Oceanic Seamounts: An Integrated Study) that sponsored a series 
of expeditions to North Atlantic seamounts (primarily the Sedlo and Seine seamounts) 
(Brewin et al, 2007). The OASIS project concluded its fieldwork phase in 2005. However, a 
more recent programme has begun called EuroDEEP (under the European Commission 
initiative called EuroCores) that will include seamounts in their study of deep-sea habitats 
(Brewin et al, 2007). The Census of Marine Life also launched a programme in 2005 that 
focused on seamounts, the Census of Marine Life on Seamounts (CenSeam) (Brewin et al, 
2007). The CenSeam programme has several goals including the co-ordination and expansion 
of existing research through developing standard methods and reporting and also to aggregate 
existing data by further developing the SeamountsOnline open-access portal for seamount 
data (Brewin et al, 2007). 
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C. Proposed management and protection status 
 
1. Proposed management 
The following actual or potential human activities taking place in the area will or might need 
regulation through a management plan: 
 
Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the 
water column) 
Vessel traffic 
Seabed mining or other resource exploitation 
Bioprospecting 
Cable laying 
Military sonar 
 
 
 
2.  Any existing or proposed legal status 
I National legal status (e.g., nature reserve, national park): 

• N/A Area beyond national jurisdiction 
II Other international legal status (e.g., NATURA 2000, Ramsar): None 
 
 
 
 
 
Presented by 
Contracting Party: 
Organisation: 
Date:  
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Annex 1 
 
Species and habitats of special interest for the Reykjanes Ridge-MPA 
 
A. Habitats 
Threatened and/or declining Habitats9 

 Seamounts 
 Deep Sea Sponge Aggregations 
 Lophelia pertusa reefs 
 Coral Gardens 

Other Features of special concern 
 Deepwater and epipelagic ecosystems, including 

their function for migratory species 
 Habitats associated with ridge structures, including 

their function as recruitment and spawning areas 
 Benthopelagic habitats and associated communities, 

including commercially fished species 
 Hard substrate habitats and associated epibenthos, 

including cold water corals and sponges 
 Soft sediment habitats and associated benthos, 

including "coral gardens" of non-scleractinian corals 
 
B. Species 
Threatened and/or declining Species 

 Orange roughy (Hoplostethus atlanticus) 
 Blue whale (Balaenoptera musculus) 
 Portuguese dogfish (Centroscymnus coelolepis) 
 Leafscale gulper shark (Centrophorus squamosus) 

 
Other Species of special concern 

 Cetaceans 
 Deep water sharks 
 Mesopelagic and bathypelagic fish populations 
 Oceanic seabirds 

 
 
 

                                                 
9  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 



Addendum 3 
Proposed OSPAR Marine Protected Area 

 

Southern Mid Atlantic Ridge 
 

 

A. General information  
 

1.  Proposed name of MPA 
 Southern Mid-Atlantic Ridge (north of the Azores) 

 

2.  Aim of MPA – Conservation Objectives 
 

2.1 Conservation Vision 1 

Maintenance and, where appropriate, restoration of the integrity of the functions and 
biodiversity of the various ecosystems of the Mid-Atlantic Ridge (north of the Azores) so 
they are the result of natural environmental quality and ecological processes2. 

Cooperation between competent authorities, stakeholder participation, scientific progress and 
public learning are essential prerequisites to realize the vision and to establish a Marine 
Protected Area subject to adequate regulations, good governance and sustainable utilization. 
Best available scientific knowledge and the precautionary principle form the basis for 
conservation. 

2.2 General Conservation Objectives 3 4 

(1) To protect and conserve the range of habitats and ecosystems including the water 
column of the Mid-Atlantic Ridge (north of the Azores) MPA for resident, visiting and 
migratory species as well as the marine communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to 
maintain the natural richness and resilience of the ecosystems and habitats, and to enable 
populations of species, both known and unknown, to maintain or recover natural 
population densities and population age structures. 

                                                      

1  The conservation vision describes a desired long-term conservation condition and function for the 
ecosystems in the entire Mid-Atlantic Ridge (north of the Azores) MPA. The vision aims to encourage 
relevant stakeholders to collaborate and contribute to reach the objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural 
processes. 

3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire 
Mid-Atlantic Ridge (north of the Azores) MPA or, if it is decided to subdivide, for a zone or subdivision of 
the area, respectively. 

4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a 
reference site to study these effects. 
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(3) To prevent degradation of, and damage to, species, habitats and ecological processes, in 
order to maintain the structure and functions - including the productivity - of the 
ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular 
those hosting high natural biodiversity. 

(5) To provide a refuge for wildlife within which there is minimal human influence and 
impact.  

 

2.3 Specific Conservation Objectives 5 6 

 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and 
epipelagic water column (e.g. toxic and non-toxic contamination7) from levels 
characteristic of the ambient ecosystems, and where degradation from these 
levels has already occurred, to recover environmental quality to levels 
characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate the epipelagic and bathypelagic ecosystems, including their functions 
for resident, visiting and migratory species, such as: cetaceans, and mesopelagic 
and bathypelagic fish populations. 

 2.3.2 Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate: 

a. Historically exploited fish populations (target and bycatch species) at/to levels 
corresponding to population sizes above safe biological limits8 with special 
attention also given to Deep water elasmobranch species, including threatened 
and/or declining species, such as Portuguese dogfish, Leafscale gulper shark. 

b. Benthopelagic habitats and associated communities to levels characteristic of 
natural ecosystems. 

 2.3.3 Benthos 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate to levels characteristic of natural ecosystems: 

                                                      

5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to 
satisfy the general conservation objectives. Each of these specific conservation objectives will have to be 
supported by more management orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other 

litter (e.g. plastic) and non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological 

limits by ensuring the long-term conservation and sustainable use of marine living resources in the deep-
seas and preventing significant adverse impacts on Vulnerable Marine Ecosystems (FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas, 2008). 
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a. The epibenthos and its hard and soft sediment habitats, including threatened 
and/or declining species and habitats such as seamounts, deep-sea sponge 
aggregations, Lophelia pertusa reefs9 and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or 
declining species and habitats.  

c. The habitats associated with ridge structures. 

 

 2.3.4 Habitats and species of specific concern  

Those species and habitats of special interest for the Mid-Atlantic Ridge (north of the 
Azores)-MPA, which could also give an indication of specific management approaches, 
are listed at Annex 1. 

 

 

3.  Status of the location 
The proposed area has been designed to be located beyond the limits of national jurisdiction 
of the coastal states in the OSPAR Maritime Area.  

However, on 11 May 2009 the Portuguese Republic has submitted to the Commission on the 
Limits of the Continental Shelf (UN CLCS), information on the limits of the Portuguese 
continental shelf beyond 200 nautical miles from the baselines from which the breadth of the 
territorial sea is measured, in accordance with Article 76, paragraph 8, of the Convention of 
the Law of the Sea. These claims submitted by Portugal – if approved by the UN CLCS - 
would encompass the seabed in the area of the proposed Southern Mid-Atlantic Ridge MPA. 

The international legal regime that is applicable to the site is comprised of, inter alia, the 
UNCLOS, the Convention on Biological Diversity, the OSPAR Convention and other rules of 
international law. This regime contains, among other things, rights and obligations for states 
on the utilization, protection and preservation of the marine environment and the utilization 
and conservation of marine living resources and biodiversity as well as specifications of the 
competence of relevant international organizations. 

 

4.  Marine region 
OSPAR Marine Region V; Atlantic Ocean 

 

5.  Biogeographic region 
Atlantic Subregion: North Atlantic province; Warm-temperate Waters 

 

                                                      

9  Lophelia pertusa is present, although reef structures have not yet been confirmed in the proposed area. 
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6.  Location 
The proposed marine protected area is located on the Mid-Atlantic Ridge within OSPAR 
Maritime Region V in the sub-tropical North Atlantic. It is situated south of the major 
biogeographic divide along the Mid-Atlantic Ridge, the Charlie-Gibbs Fracture Zone, and 
north of the Azores archipelago (Figure 1). 

The co-ordinates proposed for the marine protected area boundaries are: 

   Latitude  Longitude 

   43.30oN  24.80oW 

   43.30oN  32.30oW 

   44.70oN  32.30oW 

   44.70oN  24.80oW 

 

 
Contours (m) 

 
-3000

 
-2000

 
-1000 

 

 

 

 

 

 

Figure 1. Proposed location of the marine protected area on the 
section of the Mid-Atlantic Ridge between the Azores and Charlie-
Gibbs Fracture Zone. Light blue shaded areas represent the 
Exclusive Economic Zones of nearby coastal states. Red circles are 
the known locations of major seamounts in the OSPAR Maritime 
Area. Green squares are the current records for Lophelia pertusa. 
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This proposal is being made alongside a proposal for a marine protected area on Reykjanes 
Ridge. Together these two marine protected areas will complement existing proposals made 
by WWF, the Netherlands, Portugal and the University of York for a marine protected area 
around the Charlie-Gibbs Fracture Zone area of the Mid-Atlantic Ridge (Figure 2). Following 
a scientific meeting at ICG-MPA 2008 it was agreed that such proposals would represent the 
different biogeographic regions found over the Mid-Atlantic Ridge in Areas Beyond National 
Jurisdiction in the OSPAR area. The marine protected areas proposed are intended to 
represent the range of species and habitats across the Mid-Atlantic Ridge, and incorporates a 
range of depths from 1000m to approximately 2500m (Figure 1). The boundaries of these 
three candidate MPAs enclose areas of habitat important to a wide variety of species living 
from the seabed to the surface layers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charlie Gibbs Fracture Zone Proposal  

Proposed MPA Mid-Atlantic 
Ridge north of the Azores 

Reykjanes Ridge Proposal 

Contours 
(m) 

-3000

-2000

-1000

Figure 2. The three areas of the Mid-Atlantic Ridge within the OSPAR Maritime area 
proposed as marine protected areas representing the three main biogeographical 
regions found during the MAR-ECO investigations. Light blue shaded areas represent 
the Exclusive Economic Zones of coastal states. 

 

 

 

 

7.  Size 
 93,568km2 
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8.  Characteristics of the area 
The Mid-Atlantic Ridge is a range of underwater mountains and valleys that separates the 
Eurasian from the American plate as an active seafloor spreading centre (Dinter 2001; Heger 
et al 2008). It stretches from Arctic waters through the entire length of the Atlantic Ocean, 
essentially dividing the Atlantic into two equal parts (Bergstad et al 2008a). Within the 
OSPAR maritime area it separates the Newfoundland and Labrador basins from the West-
European basin, and the Irminger from the Iceland basins (Dinter 2001). The southern section 
of the Mid-Atlantic Ridge within the OSPAR area has no connection to a major land mass, 
unlike the Reykjanes Ridge, but the Azores archipelago constitutes a significantly more 
shallow area (Bergstad et al 2008b).  

The dominant water masses over the Mid-Atlantic Ridge between Iceland and the Azores 
show three different hydrographic regimes (Pierrot-Bults, 2008; Søiland et al 2008). These 
regimes basically divide the pelagic environment into cold, sub-polar conditions north of the 
Sub-Polar Front; warm, sub-tropical conditions south of the Sub-Polar Front; and the frontal 
region itself which blends the characteristics of both areas (Søiland et al 2008). The Sub-Polar 
Front, is a mobile oceanographic feature which is usually found just south of the Charlie-
Gibbs Fracture Zone (Søiland et al 2008). The faunal assemblages along the Mid-Atlantic 
Ridge from Iceland to the Azores appear to be determined by these major water masses. For 
example, Doksæter et al (2008) found that white-sided dolphins and to a certain degree pilot 
whales inhabited areas dominated by cold, sub-arctic water, whereas common and striped 
dolphins were found in the warmer, sub-tropical waters. Not only does species composition of 
dolphins change between these two water masses, but abrupt changes are also seen in fish, 
cephalopods and zooplankton (Hareide & Garnes, 2001, Bergstad et al 2008b, Doksæter et al 
2008, Fossen et al 2008, Gaard et al 2008, Sutton et al 2008). This pattern suggests that the 
Sub-Polar Front acts as a barrier to many taxa at several trophic levels (Doksæter et al 2008). 

The three different biogeographical regions of the Mid-Atlantic Ridge have been studied by 
the MAR-ECO project (see Scientific Value criterion for further information) in their field 
work, by targeting three clear areas in the northern, southern and Charlie-Gibbs Fracture Zone 
regions. Results from the MAR-ECO project have been presented in two special journal 
editions (Deep-Sea Research II and Marine Biology Research). A significant amount of new 
information has been gathered about the Mid-Atlantic Ridge through this project. For 
example, when the area between the Charlie-Gibbs Fracture Zone and the Azores was 
sampled, Rajella pallida (Pale ray) was caught, providing the first record of this species for 
this area (Orlov et al 2006). Two newly born individuals of Rajella bigelowi (Bigelow’s ray) 
were also captured, indicating that the central Atlantic is part of their spawning ground (Orlov 
et al 2006). Fourteen specimens of Amblyraja jensei (Jensen’s skate) were recovered, which 
until this study were not known in the open waters of the Atlantic, and with other new data 
has suggested a continuous distribution for this species across the Atlantic (Orlov et al 2006). 

In terms of the benthic community, the Mid-Atlantic Ridge provides a significant amount of 
hard substrate in the open ocean of the OSPAR area (Dinter, 2001). In addition the 
hydrographic conditions over the Mid-Atlantic Ridge are thought to be favourable for sessile 
suspension feeders such as cold-water corals (Mortensen et al 2008). During ROV dives on 
an area of the Mid-Atlantic Ridge just south of the proposed MPA area, Mortensen et al 
(2008) observed 28 different coral taxa (including Lophelia pertusa). Of those, seven were 
unique to the area (Madrepora oculata, Solenosmilia variabilis, Stephanocyathus 
moseleyanus, Scleroptilum grandiflorum, and three Radicipes species), as compared to 
sample sites around and north of the Charlie-Gibbs Fracture Zone (Mortensen et al 2008). 
The number of megafaunal taxa was higher in areas with coral than those without, a finding 
common to other regions (Mortensen et al 2008). At one of the sampling stations, north of 
this proposed area a pelagic trawl was found lying over coral rubble, indicating that fishing 
has occurred and had an impact (Mortensen et al 2008). The data collected by Mortensen et al 
(2008) were too limited to draw firm conclusions about the geographical distribution of coral 
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taxa on the Mid-Atlantic Ridge. However, it does suggest corals are present within the 
proposed area. 

The Mid-Atlantic Ridge between the Charlie-Gibbs Fracture Zone and the Azores archipelago 
has the highest concentration of seamount features on the Mid-Atlantic Ridge (Epp & Smoot, 
1989). Hareide & Garnes (2001) studied the summit living species of seamounts along the 
Mid-Atlantic Ridge, they found that the dominant deep water fish species changed with 
latitude. Sub-tropical species such as Golden-eye perch (Beryx splendens) and Cardinal fish 
(Epigonus telescopus) dominated the seamount summits in the area between the Azores and 
the Charlie-Gibbs Fracture Zone, and sub-polar species dominated those north of the Charlie-
Gibbs Fracture Zone (Hareide & Garnes, 2001). Seamounts are recognised in many different 
fora as being vulnerable to the effects of fishing pressure (e.g. UN, OSPAR, FAO, NEAFC, 
NAFO, UNEP). The area here is proposed not on the basis of the presence of seamounts, but 
as a representative section of the Mid-Atlantic Ridge habitat between the Azores and the 
Charlie-Gibbs Fracture Zone. However, the presence of seamounts within the proposed area 
should also be considered significant in justifying protection for a particularly vulnerable 
ecosystem.  

Fossen et al (2008) sampled the Mid-Atlantic Ridge between Iceland and the Azores in 2004 
as part of the MAR-ECO expedition. In total 59 long-lines were set across the ridge axis at 
depths ranging from 400 to 4300 metres (Fossen et al 2008). Chondrichthyans (sharks, rays 
and chimaeras) dominated the catches overall, which was expected given the gear used 
(Fossen et al 2008). The southern sample station (in the vicinity of this proposed marine 
protected area) produced fish that were significantly larger than either of the other sample 
stations (Fossen et al 2008). The catches from here were mainly dominated by large 
chondrichthyans and at deeper stations, the large cusk eel (Spectrunculus spp.) (Fossen et al 
2008). This pattern may indicate a more fundamental difference in production and biomass 
compared to other parts of the Mid-Atlantic Ridge, however the data available was not 
enough for a more detailed study (Fossen et al 2008).  

Of the large shark species along the Mid-Atlantic Ridge Centrophorus squamosus and 
Centroscymnus coelolepis were both caught only in the area just north of the Azores (Fossen 
et al 2008). These two species have been recently accepted by OSPAR for inclusion on the 
OSPAR list of Threatened and/or Declining Species and Habitats by BDC/MASH 2007. The 
fact that this proposed marine protected area is the only part of the Mid-Atlantic Ridge in 
which these species were caught during the most recent investigations, indicates that it may 
be important as representative habitatin the OSPAR area. It is also likely that other deep-
water shark species will be included on the OSPAR List of Threatened and/or Declining 
Species and Habitats in the future given their life-history characteristics and their 
vulnerability to fishing impacts. The World Conservation Union’s Shark Specialist Group has 
assessed the threatened status of deepwater sharks globally. It concluded that all deepwater 
chondrichthyan species have limited productivity and therefore should be considered as 
having limited ability to sustain high levels of fishing pressure and will be slow to recover 
from overfishing (Kyne & Simpfendorfer, 2007) 
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Among birds, Cory’s shearwater (Calonectris diomedea) breeding in the Azores have been 
shown to forage over the region of the Mid-Atlantic Ridge proposed here (Magalhaes et al, 
2008). This species performs a dual-foraging strategy that combines short and long foraging 
trips. The majority of short trips were confined to the Mid-Atlantic Ridge just north of the 
Azores (within about 300km) (Magalhaes et al, 2008). The core foraging areas for long-trips 

were areas of the Mid-Atlantic Ridge 
further north, including the proposed area 
(Figure 3.; Magalhaes et al, 2008). It 
appears that no birds make foraging trips 
south of the Azores, which Magalhaes et 
al (2008) suggest indicates that the Mid-
Atlantic Ridge south of the Azores is less 
productive than that to the north. This 
section of the Mid-Atlantic Ridge, north of 
the Azores, is thought to have enhanced 
productivity in comparison to other open 
ocean areas, resulting from nutrient rich 
upwellings and eddies, particularly in the 
vicinity of seamounts. Seamounts as 
described above are found in high 
concentrations on the Mid-Atlantic Ridge 
between the Azores and Charlie-Gibbs 
Fracture Zone (Epp & Smoot, 1989; 
Gubbay, 2003; Magalhaes et al 2008). The 
breeding colony of Cory’s shearwater 
found on the Azores represents more than 
70% of the total breeding population of the 
Atlantic subspecies C. diomedea borealis 
(50,000 – 90,000 breeding pairs). There 
has been concern raised over the incidental 
mortality of adults in longline fisheries of 
the Mediterranean and Macaronesia, which 
consists of the Canary Islands, the Azores 
archipelago,  and Madeira all found in the 
North-East Atlantic just to the west of the 
Straits of Gibraltar (Cooper et al 2003, 

Gonzales-Solis et al 2007, Magalhaes et al 2008). Therefore the breeding adults foraging over 
the Mid-Atlantic Ridge may interact with fisheries in this area and be vulnerable to long-line 
gear (Magalhaes et al 2008). 

Figure 3. Foraging ranges and destinations of 
long trips (5-18 days) of breeding Cory’s 
shearwater (C. diomedea) from three islands in 
western (yellow), central (orange) and eastern 
(red) Azores. Circles mark maximum ranges for 
individual foraging trips. Oceanographic 
features: 1. Flemish Cap; 2. Milne Seamounts; 3
Charlie-Gibbs Fracture Zone; 4. Charcot 
Seamounts. Sea depths: pale <1000m; medium 
1000 – 2000m; dark blue >2000m. Reproduced  
from Magalhaes et al (2008) 

. 
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B Selection criteria 
a. Ecological criteria/considerations 

 

1.  Threatened and/or declining species and habitats 

The proposed area includes seamount habitats and potentially Lophelia pertusa reefs, which 
are listed as priority threatened or declining habitats by OSPAR (OSPAR Commission 2003). 
It includes cold water coral and seamount habitats that qualify as Vulnerable Marine 
Ecosystems in relation to high seas fisheries according to criteria developed by FAO (FAO 
2007, Rogers et al, 2008). It also contains seamount communities and coral aggregations, 
habitats listed as examples of ecologically or biological significant marine areas according to 
criteria developed by the CBD for identifying candidate sites for protection on the high seas 
(UNEP 2007). 

In addition to the above listed habitats there are records of Centrophorus squamosus and 
Centroscymnus coelolepis being caught within the proposed marine protected area (Fossen et 
al 2008). Both of these shark species have been accepted by OSPAR for inclusion on the 
OSPAR list of Threatened and/or Declining Species and Habitats by BDC/MASH 2007. 

 

2.  Important species and habitats 

As noted above, the proposed area includes habitats and species which are listed as priority 
threatened or declining habitats by OSPAR (OSPAR Commission 2003).  

The Mid-Atlantic Ridge plays a pivotal role in circulation of water masses within the OSPAR 
Maritime Area and the whole North Atlantic (Rossby, 1999; Bower et al 2002; Heger et al 
2008; Søiland et al 2008). The complex hydrographic setting around the Mid-Atlantic Ridge 
in general and the presence of the ridge itself leads to enhances vertical mixing and turbulence 
that results in areas of increased productivity over the Ridge (Falkowski  et al 1998; Heger et 
al 2008; see also Ecological Significance (B3) criterion below). The Sub-Polar Front (usually 
found around the Charlie-Gibbs Fracture just south of 52oN) acts to separate the turbulent, 
nutrient-rich, cool waters to the north and the stratified-nutrient-poor warm waters in the 
southern part of the North Atlantic (Richardson & Schoeman, 2004; Opdal et al 2008). Fish 
biomass on the section of the Ridge between the Azores and the Charlie-Gibbs Fracture Zone 
is thought to be sustained by zooplankton advection over the Ridge, rather than local nutrient 
enrichment and/or phytoplankton production (Rogers, 1994; Opdal et al 2008).  

Ecologically the Mid-Atlantic Ridge (like all mid-ocean ridges) is fundamentally different 
from both isolated seamounts surrounded by deep-ocean and continental slopes where effects 
of coastal processes are pronounced (Opdal et al 2008). The Ridge provides the only 
extensive hard substrate habitat available for benthic suspension feeders off the continental 
shelves and the isolated seamounts provide suitable habitats for benthic or benthopelagic 
species. In addition the topography of the Ridge strongly shapes the habitat characteristics in 
the water column, through its effects on currents (see e.g. Opdal et al 2008). 

The proposed marine protected area is in sub-tropical waters and the species present reflect 
this. The proposed MPA would offer protection to representatives of this distinctive group of 
species. 

 

3.  Ecological significance 

Important Feeding Area 

The proposed area is part of the Mid-Atlantic Ridge used as core foraging area by breeding 
Cory’s shearwater (C. diomedea) from the Azores (see Fig 3; Magalhaes et al 2008). The 
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breeding pairs found on the Azores make up >70% of the total breeding population of the 
Atlantic subspecies C. diomedea borealis (Magalhaes et al 2008). Therefore a significant 
amount of this population relies on the proposed area as foraging habitat. There is also 
concern over this species incidental mortality with longline fishing gear (Magalhaes et al 
2008). 

Biological Productivity 

The complex hydrographic setting and the physical presence of the Mid-Atlantic Ridge leads 
to enhanced vertical mixing and turbulence (Falkowski et al 1998; Mauritzen et al 2002; 
Heger et al 2008), resulting in areas of increased natural biological productivity (Falkowski et 
al 1998; Heger et al 2008). Recent work as part of the MAR-ECO project found that the 
abundance of deep bioluminescence (indicative of high biomass of water column fauna) was 
significantly higher at a southern sample station (in the vicinity of the proposed area) as 
compared to a reference site (Sub-Polar Frontal Zone) (Heger et al 2008). The surface layers 
of the reference site exhibited lower abundance. This raised abundance seen in the deeper 
layers may be a result of a change in faunal composition south of the Sub-Polar Front (Heger 
et al 2008).  

Observations from the MAR-ECO project showed that surface chlorophyll concentrations, 
zooplankton abundance and meso- and bathypelagic nekton density were considerably higher 
in the cool waters to the north of and in the frontal zone compares with the warmer southern 
waters (Bergstad et al 2008b, Sutton et al 2008, Gaard et al 2008, Opdal et al 2008). 
Therefore in comparison to the rest of the Mid-Atlantic Ridge the proposed area does not 
exhibit outstandingly high biological productivity. However, as a representative section of the 
Mid-Atlantic Ridge in warm temperate waters, with the presence of sub-tropical species 
assemblages it is likely to exhibit a higher biological productivity of these features than the 
surrounding open ocean. 

Important Nursery/Juvenile/Spawning Area 

The capture of two juvenile R. bigelow (Bigelow’s Ray) indicates that the central Atlantic is 
part of this species spawning ground (Orlov et al 2006). The specimens collected by Orlov et 
al (2006) were morphologically different from specimens from other areas, suggesting the 
possibility of a local population of this ray.  

 

4.  High natural biological diversity 

The Mid-Atlantic Ridge between the Azores and Iceland has until recently been relatively 
unexplored (Hareide & Garnes, 2001; Bergstad et al 2008a). However, since 2001 it has been 
subject to scientific investigation from a consortium of scientists in the form of the MAR-
ECO project (Bergstad et al 2008). This has provided a great amount of new data about the 
ridge ecosystem and the species and habitats that occur there. However, the data are 
insufficient to make comparisons with other mid-ocean ridges or other areas such as isolated 
seamounts, continental slopes and island slopes. The Mid-Atlantic Ridge is the main hard 
substrate within the middle of the Atlantic and as such increases the diversity of habitats and 
niches available to be exploited. Demersal fish along the Mid-Atlantic Ridge show a 
concentration of biomass and numbers near the summit of the ridge, declining with depth, 
together with an associated depth-related change in species composition (Bergstad et al., 
2008). This indicates the importance of protecting a variety of depth zones to encompass as 
diverse species richness and biomass as possible. The proposed area incorporates examples of 
shallower ridge environments, surrounding abyssal plains, open ocean ecosystems and a 
seamount. Together these will enhance the variety of species that can be protected here. 
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5.  Representativity 

The proposed area is considered to be representative of the area of the Mid-Atlantic Ridge 
south of the Sub-Polar Front. This area is described as being the warm sub-tropical section of 
the Mid-Atlantic Ridge within the OSPAR area (Bergstad et al 2008b, Søiland et al 2008). A 
previous proposal has focused on the Charlie-Gibbs Fracture Zone area, including the Sub-
Polar Front as an area of high productivity and the area with the biogeographic divide 
between the northern and southern Mid-Atlantic Ridge populations (Figure 2). Alongside this 
proposal an area of the Reykjanes Ridge (i.e. the northern cold section of the Mid-Atlantic 
Ridge) is proposed (Figure 2). Combined these three proposals are thought to protect 
representative sections of all of the biological communities and oceanographic processes 
found on the Mid-Atlantic Ridge in the OSPAR area (Figure 2 and Important Species and 
Habitats criterion (B2)). 

 

6.  Sensitivity 

There is little direct information about the sensitivity of habitats and species in the area 
proposed. However, when sampling the Mid-Atlantic Ridge Mortensen et al (2008) found 
coral at every location sampled. Cold water corals are particularly vulnerable to damage by 
fishing gear such as trawl and longline (Koslow et al, 2001, Krieger, 2001, Fosså et al 2002, 
Mortensen et al, 2005, Mortensen et al, 2008). Their recovery from damage is expected to be 
slow given their extremely slow growth rates, often in the order of <2cm yr-1 (Wilson, 1979, 
Mortensen & Rapp, 1998, Andrews et al 2002, Risk et al 2002, Mortensen & Buhl-
Mortensen, 2005, Gass & Roberts, 2006, Mortensen et al 2008). 

Deep-water fish species are also known to be highly vulnerable to human exploitation as a 
result of their life history characteristics, i.e. long-lived, slow growing and low fecundity (e.g. 
Hall-Spencer et al, 2002; Devine et al, 2006; Fossen et al, 2008). This part of the Mid-
Atlantic Ridge was once a significant fishing ground for Beryx splendens (alfonsino), a 
deepwater species, which is described as having a very high vulnerability to fishing by Froese 
& Pauly (2008). This species has been targeted since the late 1970s. However, in the mid-
1990s Vinnichenko (1998) described the population in this area to be commercially extinct. 
Rapid declines like this, highlight, the vulnerability of such deep-water fish species to the 
effects of fishing over a relatively short-period of time and also the need to take action to 
prevent further declines. Some encouragement can be gained from Hariede & Garnes (2001), 
who reported dense schools of B. splendens close to the tops of seamounts within the 
proposed area, perhaps indicating the potential for recovery, or the presence of less exploited 
populations. 

As inshore fish stocks are depleted and technological advances are made with fishing gear, 
fishers begin to explore new grounds, even those that have previously been considered 
unfishable (although recent rises in fuel costs may provide some de facto protection to 
isolated areas like the Mid-Atlantic Ridge). Importantly scientific investigation lags behind 
the collapse of deep-sea fisheries and few deep-sea fish species have been evaluated by the 
World Conservation Union (IUCN) (Devine et al 2006). A recent study by Devine et al 
(2006) took catch data from Canadian waters over 1978 – 94. They studied several deep-
water fish species and found according to IUCN criteria, the declines seen in these species 
over Northwest Atlantic continental slopes qualify them as critically endangered for this area 
(Devine et al, 2006). Not only did abundance decline, but there was a decline in the mean size 
of all six species over the 17-year period of between 25-57% (Devine et al, 2006).  

Recent investigations of this section of the Mid-Atlantic Ridge during the 2004 R.V. G.O. 
Sars expedition (as part of MAR-ECO) studied the distribution patterns of deep-water fish 
(Bergstad et al 2008b). The most abundant species caught included Coryphaenoides armatus 
(Abyssal grenadier), C. leptolepis (Ghostly grenadier), C. mediterraneus (Mediterranean 
grenadier), Halosauropsis macrochir (Abyssal halosaur), Rouleina attrita (Softskin smooth-
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head) and Synaphobranchus affinus (Grey cutthroat). All of these species are described by 
Froese & Pauly (2008) as deep-water species that have high to very high vulnerability to 
adverse impacts from exploitation based on their life-history traits.  

Chondrichthyan fishes, including deep-water sharks and rays, have life history characteristics 
that include slow-growth, late maturity and a low reproductive output, all of which render 
them vulnerable to rapid population decline from exploitation (Kyne & Simpfendorfer, 2007). 
In recognition of their sensitivity to human impact C. squamosus, C. coelolepis and 
Centrophorus granulosus (Gulper shark, not recorded in the proposed area) have all been 
accepted by OSPAR for inclusion on the OSPAR list of Threatened and/or Declining Species 
and Habitats by BDC/MASH 2007. A recent assessment conducted by Gibson et al. (2008) 
states that 26% of chondrichthyan fishes known to occur within the North-east Atlantic are 
threatened (‘Critically Endangered’ - 8 species; ‘Endangered’ - 8 species; ‘Vulnerable’ - 14 
species) while 20% are classed as being ‘Near Threatened’. In addition, 31 species are 
defined as being ‘Data Deficient’ however this group may contain some of the most 
threatened chondrichthyans (Gibson et al., 2008). Of the 116 species found within the North-
east Atlantic, several have a globally restricted range and nine are wholly endemic to the 
region (Gibson et al., 2008). 
 

Few fisheries actively target commercially valuable chondrichthyans and all those that do are 
now in decline as a result of the reduced availability of stocks rather than falling market 
values (Gibson et al., 2008). However at present, two major types of fisheries conducted in 
the wider Atlantic take chondrichthyans including high seas pelagic and deep-water fisheries 
(Hareide et al. 2007). Until recently, the total landings of chondrichthyans in the North-east 
Atlantic have remained relatively stable, fluctuating around 100,000 t (Gibson et al., 2008). 
Since 2000 landings have significantly declined to ~51,000 t in 2006 (Gibson et al., 2008). 
There are currently no international catch limits for Northeast Atlantic chondrichthyans 
(Gibson et al., 2008) and consequently they are offered little protection from fishing 
activities. 

 
Trade and landings data for deep-water sharks in general, are lacking and many deepwater 
species are taken as bycatch, often discarded or landed under generic species codes such as 
‘shark’ or ‘other’, making investigations about the status of stocks difficult at best (Kyne & 
Simpfendorfer, 2007). However, both C. squamosus and C. coelolepis were caught using 
longlines within the proposed section of the Mid-Atlantic Ridge during the 2004 MAR-ECO 
field investigations (Fossen et al 2008). The dominant shark species caught within the 
proposed marine protected area was Entmopterus princeps, along with other squaliform shark 
species (Fossen et al 2008). As compared to parts of the Mid-Atlantic Ridge sampled further 
north of this proposed area was dominated by large chondrichthyans that were mainly caught 
at shallower stations (Fossen et al 2008). Therefore any fishing using long-lines within the 
area is likely to capture these vulnerable species. 

 

7.  Naturalness 

The deep-water fisheries of the wider Atlantic (OSPAR area V) are relatively poorly 
described (ICES, 2008b). The deep-water bottom-trawl fisheries are mainly concentrated 
around the Rockall and Hatton Bank, the Mid-Atlantic Ridge and to the west of the Azores, 
indicating the potential for the proposed area to be, if not already, targeted by fishers (ICES, 
2008b). Gear damage can be high in many of these fisheries (ICES, 2008b) demonstrating the 
difficulty of fishing these areas even with rockhopper trawls due to the presence of 
structurally complex environments.  
 
Fishing with bottom gears has been conducted on the Mid-Atlantic Ridge and adjacent 
seamounts since at least 1973. There have also been exploratory efforts made by a range of 
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nations in the following decades (For example Pechenik & Troyanovskii, 1971; Danke, 1987; 
Magnusson & Magnusson, 1995; Draganik et al 1998; Vinnichenko, 1998; Magnusson et al 
2000; Hareide & Garnes, 2001; Muňoz, 2001; Kukuev, 2004; Gerber et al 2006; ICES, 2007, 
2008). The Mid-Atlantic Ridge just north of the Azores has over 20 seamounts with a depth 
less than 1000m, which have been intensively fished over the last three decades (Clark et al 
2007; ICES, 2008a). It is likely that all fishable hills/peaks in this region with a summit depth 
of 1500m or less have been either explored or exploited commercially at some point in the 
last few decades (Clark et al 2007). However, bottom trawling on the Mid-Atlantic Ridge in 
this area has been described as ‘difficult’, with surveys indicating that that the area is unlikely 
to have been subjected to intensive bottom trawling in the past (Hareide & Garnes, 2001). 
 

In addition there has also been pressure on some epi- and mesopelagic fish species that are 
associated with these seamounts (WGDEC 2008). Throughout the 1970s and 1980s tuna were 
regularly taken by Soviet research and exploratory vessels from seamounts between 43o and 
52oN (WGDEC 2008). Albacore (Thunnus alalunga) was taken most frequently with catch 
rates as high as 20t/haul (Clark et al 2007; WGDEC 2008). Swordfish (Xiphias gladius) and 
Bluefin tuna (Thunnus thynnus) were also found (Clark et al 2007). In addition, Portuguese 
vessels operate surface longline fisheries targeting swordfish around the Azorean EEZ and are 
able to conduct trips of a month or longer as they have freezing capabilities on board (ICES, 
2008b). However, as these fisheries have little impact on the benthic community the ICES 
Working Group on Deep Water Ecology (2008a) states that they ‘are of little concern at 
present’, at least to bottom living species in the deep sea. 
 

The ICES Working Group on  Ecosystem Effects of Fishing Activities lists the two most 
critical issues regarding the impact of fisheries as: ‘trends in commercial fish stocks’ and 
‘physical disturbance of the sea bottom and related impacts on benthic communities and 
habitats’, although other impacts are detailed (ICES, 2008b). In the southern Mid-Atlantic 
Ridge populations of alfonsinos are known to have been significantly depleted in the 1970s 
(Vinnichenko, 1998; Froese & Pauly, 2008) although there is evidence indicating their 
recovery (Hariede & Garnes, 2001; ICES, 2008c). ICES (2008b) identifies that the primary 
priority within the wider Atlantic is to continue to improve the management of fisheries and 
to continue to investigate the area in order to identify vulnerable marine ecosystems. 

 

In terms of the naturalness of the proposed area, it is clear that fishing activity has been 
ongoing for at least three decades. This may not have been at an intensity comparable to 
inshore fishing grounds, due to the high risk and running costs associated with offshore, deep-
water fishing (Hareide & Garnes 2001; WGDEC 2008). However, it is certain to have had 
some impact on pelagic and deep-water communities of this area, especially those on and 
around the shallower seamounts. Therefore the area is by no means pristine, however given 
its location in the middle of the Atlantic it can be assumed that it is in a more natural state 
than ecosystems around populated coasts in terms of pollution and physical degradation. 
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b. Practical criteria/considerations 

 

1.  Potential for restoration 

The effect of past anthropogenic disturbance has not been quantified, therefore it is difficult to 
determine the potential the proposed area has for restoration. Indeed it is not known what the 
ecosystem prior to any human disturbance was like giving no baseline to measure restoration 
against. What is known is that deep-water species tend to have life history characteristics that 
make their recovery slow (e.g. long-lived, slow growing, low fecundity). Therefore recovery 
of any depleted populations such as alfonsino or cold-water corals is likely to take a 
considerable amount of time (decades at least). The designation of a marine protected area in 
this location will help prevent any further damage to the ecosystem and also allow it to begin 
recovering from historical damage. 

 

2.  Degree of acceptance 

Fisheries on the Mid-Atlantic Ridge have additional difficulties and increased commercial 
risk associated with them as compared to those on the continental shelf and slope (WGDEC 
2008). Many of the seamounts that are targeted by fishing vessels are in offshore areas quite 
far from coastlines (WGDEC 2008). Therefore large fishing vessels with high running costs 
are required (WGDEC 2008). In addition to this catches and catch rates have shown large 
fluctuations and fishing operations can be hard because of rugged bottom topography, 
complex water circulation and the unpredictability of fish concentrations (Hareide & Garnes 
2001; WGDEC 2008). This area of the Mid-Atlantic Ridge was once significant fishing 
ground for alfonsino until described as commercially extinct to ICES (Vinnichenko, 1998) 
However, fishing for alfonsino was resumed in 1999 – 2000 (ICES, 2008c) indicating that 
recovery is possible with a reduction in fishing effort. At present, it is thought to be unlikely 
that major fisheries occur in the proposed area. Recent work mapping existing fisheries areas 
in the NEAFC Regulatory Area supports this, indicating that no fishing activity from Russian 
or Icelandic vessels is currently occurring in the proposed area (Figure 4) (NEAFC, 2008).  
Consequently, the level of acceptance from the fishing community may be relatively high. 

 

This MPA is proposed as a representative section of the Mid-Atlantic Ridge between the 
Azores and the Charlie-Gibbs Fracture Zone. It was agreed at ICG-MPA 2008 by scientists 
that have worked on the Mid-Atlantic Ridge and OSPAR contracting parties, that representing 
the biogeographic areas of the Mid-Atlantic Ridge by three separate marine protected areas 
was appropriate. As one of these marine protected areas the level of acceptance in the 
scientific community and by OSPAR contracting parties is also likely to be high. 
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Figure 4. Existing fisheries areas in the NEAFC Regulatory Area based on Icelandic and Russian 
VMS data (1987 – 2007) and the NEAFC VMS database (2005 – 2007). Brown areas indicate 
Russian data (all gears), black refers to Icelandic data (all gears) and blue areas show the location 
of the main effort. Note that VMS data from the northern Reykjanes Ridge area are excluded. The 
deadline for submission of VMS data from all Contracting Parties is 1st September 2009 after 
which more comprehensive existing fishing areas will be mapped. Source: NEAFC (2008). 

 

3.  Potential for success of management measures 

On the one hand, high seas marine protection will be more difficult to implement than in 
places closer to land, where patrols and enforcement measures can be easily administered. 
However, on the other hand, protection may be easier to achieve because the number of users 
of the areas are much more limited, and their activities can be monitored remotely and in a 
cost-effective way by Vessel Monitoring Systems and satellites (Kourti et al., 2001; Marr and 
Hall-Spencer, 2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies et 
al, 2007; Rogers et al, 2008). The challenge will be to bring illegal and unregulated fishing 
under control, which is known to take place around seamounts north and south of the Azores 
(Morato et al, 2001).  

Any management or enforcement of fisheries will be the responsibility of NEAFC, and their 
cooperation will be needed. Existing NEAFC fisheries closures on the Altair, Faraday and 
Antialtair seamounts have failed to prevent fishing activity, with VMS data showing an 
increase in the level of bottom fishing effort (ICES, 2007a). However, in the subsequent year 
after the closure of part of the Reykjanes Ridge no effort was observed indicating that the 
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closure of the area was effective in proving protection from fishing activities (ICES, 2007a). 
This indicates that while effective enforcement must be carried out, high seas marine 
protected areas can offer significant protection to areas. 

 

4.  Potential damage to the area by human activities 

Bottom trawling on the Mid-Atlantic Ridge in this area has been described as difficult by 
Hareide & Garnes (2001). They found that in more than 90% of tows the trawling gear had to 
be freed from the seabed (Hareide & Garnes, 2001). This indicates that the area is unlikely to 
have been subjected to intensive bottom trawling in the past. However, seamount summits, 
particularly those shallower than 1000m within the vicinity of the proposed area have been 
targeted over the years. In addition other gear types (i.e. longline and pelagic trawl) may be 
used over the Ridge itself. Indeed Mortensen et al (2008) found a net probably from a pelagic 
trawl lying over coral rubble in an area just south of this proposed area, suggesting that 
fishing with pelagic gear has occurred. It is likely that as inshore fish stocks are depleted and 
technological advances are made with fishing gear, fishers will move to new grounds, even 
those that have previously been considered unfishable (although rises in fuel costs may 
provide some de facto protection to isolated areas like the Mid-Atlantic Ridge).   

There is no information regarding bioprospecting and the mining of minerals in the proposed 
area. There are several un-named seamounts within the proposed area and seamounts may in 
the future be targeted by mining operations for their cobalt crusts (Probert, 1999). There is no 
information about the presence of such valuable minerals in the proposed protected area. The 
removal of habitat and release of sediment by mining can be expected to heavily impact the 
benthic fauna and their predators (Rogers, 2004). Currently bioprospecting of deep-ocean 
habitats is likely to focus on hydrothermal vent areas rather than seamounts (Glowka, 2003; 
Synnes, 2007) and cannot be categorised as a threat to the proposed areas at this time  

No tourist activity is reported for the area, and it is unlikely that a tourist industry will emerge 
in the near future. 

The Mid-Atlantic Ridge has also been subject to scientific research, which has included 
trawling and other extractive methods since the beginning of the first field phase of the MAR-
ECO project in 2003. These impacts cover a very small area relative to the expanse of the 
habitat.  

It is not envisaged that the proposed area would interfere with ship passage unless it is shown 
to be important as an aggregation area for endangered cetaceans that could be threatened by 
vessel strikes 

No information regarding cable laying operations in the area is available. 

 

5.  Scientific value 

Mid-ocean ridges are vast features of all oceans (Heger et al, 2008; Hosia et al, 2008). 
Despite their importance, their fauna and ecological significance remain poorly understood, 
mainly because ridge studies in the past have concentrated on chemosynthetic ecosystems 
(Bergstad et al, 2008a). The Mid-Atlantic Ridge between the Azores and Iceland has until 
recently been relatively unexplored (Hareide & Garnes, 2001; Bergstad et al 2008a). 
However, since 2001 it has been subject to scientific investigation from a consortium of 
scientists in the form of the MAR-ECO project (Bergstad et al 2008). This project falls under 
the remit of the Census of Marine Life (CoML) and has already undergone a field phase 
(2003 – 2005), which yielded major new data sets (Bergstad et al 2008a). Further research 
cruises have been conducted since this initial field phase and more still are planned. The 
continued research focusing on the whole of the Mid-Atlantic Ridge illustrates its scientific 
value.  
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Our knowledge of mid-ocean ridges is sparse at best, even with the MAR-ECO project 
ongoing many questions remain unanswered or partially answered (Bergstad et al, 2008a). 
Ongoing monitoring and research is required, but as with any research is very expensive 
(Hall-Spencer et al, 2002). The vulnerability of the deep-sea to human impacts may mean that 
much of the diversity that is as yet unknown could be lost before we can catalogue it, unless 
protected areas, such as the one proposed, are established quickly (Roberts, 2002).  
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C. Proposed management and protection status 
1.  Proposed management 

The following actual or potential human activities taking place in the area will or might need 
regulation through a management plan: 

Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the 
water column) 

Vessel traffic 

Seabed mining or other resource exploitation 

Bioprospecting 

Cable laying 

Military sonar 

 

 

2.  Any existing or proposed legal status 

I National legal status (e.g., nature reserve, national park): 

• N/A Area beyond national jurisdiction 

II Other international legal status (e.g., NATURA 2000, Ramsar):  None 

___________________________________________________________________________ 

 

 

 

Presented by 

Contracting Party: 

Organisation: 

Date:  
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Annex 1 

Species and habitats of special interest for the Mid-Atlantic Ridge (north of the 
Azores)-MPA 
 

A. Habitats 

Threatened and/or declining Habitats10 

 Seamounts 

 Deep Sea Sponge Aggregations 

 Lophelia pertusa Reefs9 

 Coral Gardens 

Other Features of special concern 

 Deepwater and epipelagic ecosystems, including 
their function for migratory species 

 Habitats associated with ridge structures, including 
their function as recruitment and spawning areas 

 Benthopelagic habitats and associated communities, 
including commercially fished species 

 Hard substrate habitats and associated epibenthos, 
including cold water corals and sponges 

 Soft sediment habitats and associated benthos, 
including "coral gardens" of non-scleractinian corals 

B. Species 

Threatened and/or declining Species 

 Portuguese dogfish (Centroscymnus coelolepis) 

 Leafscale gulper shark (Centrophorus squamosus) 

Other Species of special concern 

 Cetaceans 

 Deep water sharks 

 Mesopelagic and bathypelagic fish stocks 

 Oceanic seabirds like Cory Shearwater 

 

 

10  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 



Addendum 4 
Proposed OSPAR Marine Protected Area 

 
Altair Seamount 

 
 
A. General information 
 
1.  Proposed name of MPA 
  

Altair Seamount 
 
2.  Aim of MPA – Conservation Objectives 
 
2.1  Conservation Vision1 
“Maintenance and, where appropriate, restoration of the integrity of the functions and 
biodiversity of the various ecosystems of the Altair Seamount-MPA so they are the result of 
natural environmental quality and ecological processes2.” 
Cooperation between competent authorities, stakeholder participation, scientific progress and 
public learning are essential prerequisites to realize the vision and to establish a Marine 
Protected Area subject to adequate regulations, good governance and sustainable utilization. 
Best available scientific knowledge and the precautionary principle form the basis for 
conservation. 
 
2.2  General Conservation Objectives3 4 

(1) To protect and conserve the range of habitats and ecosystems including the water 
column of the Altair Seamount MPA for resident, visiting and migratory species as well 
as the marine communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to 
maintain the natural richness and resilience of the ecosystems and habitats, and to enable 
populations of species, both known and unknown, to maintain or recover natural 
population densities and population age structures. 

(3) To prevent degradation of, and damage to, species, habitats and ecological processes, in 
order to maintain the structure and functions - including the productivity - of the 
ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular 
those hosting high natural biodiversity. 

(5) To provide a refuge for wildlife within which there is minimal human influence and 
impact.  

                                                 
1  The conservation vision describes a desired long-term conservation condition and function for the 

ecosystems in the entire Altair Seamount MPA. The vision aims to encourage relevant stakeholders to 
collaborate and contribute to reach the objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural 
processes. 

3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire 
Altair Seamount MPA or, if it is decided to subdivide, for a zone or subdivision of the area, respectively. 

4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a 
reference site to study these effects. 
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2.3 Specific Conservation Objectives5 6 

 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and 
epipelagic water column (e.g. toxic and non-toxic contamination7) from levels 
characteristic of the ambient ecosystems, and where degradation from these 
levels has already occurred, to recover environmental quality to levels 
characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore the 
epipelagic and bathypelagic ecosystems, including their functions for resident, 
visiting and migratory species, such as: cetaceans, and mesopelagic and 
bathypelagic fish populations. 

 2.3.2. Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore: 

a. Historically exploited fish populations (target and bycatch species) at/to levels 
corresponding to population sizes above safe biological limits8 with special 
attention also given to deep water elasmobranch species, including threatened 
and/or declining species. 

b. Benthopelagic habitats and associated communities to levels characteristic of 
natural ecosystems. 

 2.3.3. Benthos 

To protect, maintain and, where in the past impacts have occurred, restore to levels 
characteristic of natural ecosystems: 

a. The epibenthos and its hard and soft sediment habitats, including threatened 
and/or declining species and habitats such as seamounts and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or 
declining species and habitats.  

c. The habitats associated with seamount structures. 

 

2.3.4. Habitats and species of specific concern  

Those species and habitats of special interest for the Altair Seamount-MPA, which 
could also give an indication of specific management approaches, are listed at Annex 1. 

                                                 
5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to 

satisfy the general conservation objectives. Each of these specific conservation objectives will have to be 
supported by more management orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other 

litter (e.g. plastic) and non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological 

limits by ensuring the long-term conservation and sustainable use of marine living resources in the deep-
seas and preventing significant adverse impacts on Vulnerable Marine Ecosystems (FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas, 2008). 
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3.  Status of the location 
 
The proposed area has been designed to be located beyond the limits of national jurisdiction 
of the coastal states in the OSPAR Maritime Area.  
 
However, on 11 May 2009 the Portuguese Republic has submitted to the Commission on the 
Limits of the Continental Shelf (UN CLCS), information on the limits of the Portuguese 
continental shelf beyond 200 nautical miles from the baselines from which the breadth of the 
territorial sea is measured, in accordance with Article 76, paragraph 8, of the Convention of 
the Law of the Sea. These claims submitted by Portugal – if approved by the UN CLCS - 
would encompass the seabed in the area of the proposed Altair Seamount MPA. 
 
The international legal regime that is applicable to the site is comprised of, inter alia, the 
UNCLOS, the Convention on Biological Diversity, the OSPAR Convention and other rules of 
international law. This regime contains, among other things, rights and obligations for states 
on the utilization, protection and preservation of the marine environment and the utilization 
and conservation of marine living resources and biodiversity as well as specifications of the 
competence of relevant international organizations. 
 
4.  Marine region 

OSPAR Region V; Atlantic Ocean 
 
5.  Biogeographic region 

Atlantic Subregion; Warm-temperate waters 
 
6.  Location 

The proposed marine protected 
area (Figure 1) incorporates and 
extends the existing NEAFC 
fishery closure over Altair 
Seamount. 
 Altair Seamount 
Proposed boundary co-ordinates 
(subject to revision) 
Latitude  Longitude 
44.86oN  34.46oW 
44.86oN  33.54oW 
44.32oN  33.54oW 
44.32oN  34.46oW 
 

7.  Size Azores 
4408.71km2 
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Figure 1. The proposed marine protected 
area boundaries shown in shaded red. The 
shaded blue area is the Azores Exclusive 
Economic Zone and the red circles are 
known seamount location. 



8.  Characteristics of the area 
 
Altair seamount is found in the North Atlantic just north west of the Azores. It is located close 
to the Mid-Atlantic Ridge, which is the major topographical feature of the OSPAR maritime 
area (Dinter, 2001). The Mid-Atlantic Ridge is an active seafloor spreading centre (Dinter, 
2001), therefore Altair seamount can be considered older than the seamounts found on the 
Mid-Atlantic Ridge and it is also a relatively isolated seamount. As such it is possible, 
although unproven, that biological community found on Altair has a greater abundance of 
endemics than the seamounts of the Mid-Atlantic Ridge.  
Few scientific studies have been conducted on Altair, therefore very little is known about its 
biology. One study conducted using a Spanish freezer trawler did perform several 
experimental trawls over Altair (Durán Muńoz et al, 2000). Exploration of Altair seamount 
found that the bottom was very hard, with steep topography, and as such few areas were 
suitable for trawling (Durán Muńoz et al, 2000). The main fish species that were caught in 
just under 2 hours of trawling on Altair were Black scabbardfish (Aphanopus carbo) and 
Lantern shark (Etmopterus princeps) (Durán Muńoz et al, 2000). Both of which have been 
described as vulnerable to fishing pressure (Devine et al, 2006; Kyne & Simpfendorfer, 
2007). 

Altair has had a 
NEAFC fishery closure in 
place since 2005 until at 
least the 31st December 
2008 (ICES, 2007). The 
proposed marine protected 
area incorporates and 
extends this fishery 
closure (see Figure 2). 
There are two primary 
reasons for this, firstly to 
make the boundaries 
straighter so that 
compliance and 
management is easier. 
Secondly to include all of 
the depth zones in the area 
that are at present and may 
be in the future accessible 
to fishing. Given the 
sparse information 
available about Altair it 
seems prudent to apply the 
Precautionary Principle 
and protect a larger rather 
than a smaller area. 

Figure 2. Proposed marine protected area boundaries with 
the current NEAFC fishery closure and depth zones in the 
area around Altair seamount.  
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B Selection criteria 
 
a. Ecological criteria/considerations 
 
1.  Threatened and/or declining species and habitats 
 
The proposed area is seamount habitat, which is listed as priority threatened or declining 
habitat by OSPAR (OSPAR Commission, 2003). It includes seamount and potentially cold-
water coral and sponge reef habitats that qualify as Vulnerable Marine Ecosystems in relation 
to high seas fisheries according to criteria developed by FAO (FAO, 2007; Rogers et al, 
2008). It also contains seamount communities listed as examples of ecologically or biological 
significant marine areas according to criteria developed by the CBD for identifying candidate 
sites for protection on the high seas (UNEP, 2007). 
 
In addition to the above listed habitats, visual analysis of turtle tracks throughout the Azores 
Archipelago showed that Loggerhead turtles (Caretta caretta) are present at this seamount 
(Santos et al 2007). C. caretta is listed as a priority threatened and/or declining species by 
OSPAR (OSPAR Commission, 2003). The turtles found around this and other nearby 
seamounts are juveniles who have left their hatching grounds in the SE United States (Santos 
et al 2007). They spend between 6.5 and 11.5 years in this juvenile oceanic phase before 
returning to complete their juvenile development in Western Atlantic waters, not reaching 
sexual maturity until aged approximately 30 (Santos et al 2007). Tracked turtles appeared to 
move towards seamounts around the Azores Archipelago and increased their residence times 
once in their vicinity (Santos et al 2007). Of the seamounts sampled Altair had the highest 
residence time, indicating that it may be a hotspot for these juvenile turtles (Santos et al 2006; 
Santos et al 2007; Morato et al 2008). 
 
2.  Important species and habitats 
 
In view of the limited scientific information about Altair seamount a precautionary approach 
to protection is recommended. The area has already been afforded temporary protection 
through NEAFC fishery closures, which will be in place till the 31st December 2008. Altair 
seamount is classified as seamount habitat, which is recognised as threatened or declining 
habitat by OSPAR (OSPAR Commission, 2003; see Threatened and/or declining species and 
habitats criterion above).  
 
In addition to the habitats and species mentioned in the previous criterion one other 
vulnerable species has been found on Altair seamount, the Lantern shark (Etmopterus 
princeps) (Durán Muñoz et al 2000). E. princeps has been classified by ICES as vulnerable to 
fishing pressure due to it’s relatively long recovery time (ICES, 2005b; 2008). E. princeps 
was the main species caught on Altair seamount (between 1001-1200m) during a 1999 
experimental fishing study (Durán Muñoz et al 2000). Relatively little time was spent 
surveying Altair (1.8 hours trawling & 3 hauls on Altair as compared to 163.4 hours trawling 
and 34 hauls on the most studied site Hatton Bank) (Durán Muñoz et al 2000). Approximately 
a third (489kg) of the total amount of E. princeps was caught at Altair Seamount (the rest was 
mainly caught on Faraday Seamount on the Mid-Atlantic Ridge) (Durán Muñoz et al 2000). 
This suggests that Altair may be of some importance to this species within the OSPAR area. 
 
3.  Ecological significance 
 
The nearest topographic feature to the Altair seamount is the section of the Mid-Atlantic 
Ridge between the Azores and Charlie-Gibbs Fracture Zone. This part of the Mid-Atlantic 
Ridge has the highest concentration of seamounts found in the north Atlantic (Epp & Smoot, 
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1989). The Mid-Atlantic Ridge is an active seafloor-spreading centre, separating the Eurasian 
and American plates (Epp & Smoot, 1989; Dinter, 2001). The Altair seamount is therefore 
older than the seamounts of the Mid-Atlantic Ridge and as such may potentially support more 
endemic species. In addition to this seamount communities in general have been identified as 
ecological significant marine areas according to criteria developed by the CBD for identifying 
candidate sites for protection on the high seas (UNEP, 2007). 
 

4.  High natural biological diversity 
 
There is no site-specific information available about the biological diversity of Altair 
seamount. However, seamounts in general are known to support a large and diverse fish 
fauna, with as many as 798 species found on and around seamounts (Clarke et al, 2006). Food 
availability is often higher on and above seamounts, supporting a rich fauna in comparison to 
the surrounding open ocean (Clarke et al, 2006). This fauna can include highly vulnerable 
pelagic predators, spawning aggregations of commercially important species, cold water coral 
and sponge communities that are slow-growing and highly vulnerable to fishing and a great 
variety of associated invertebrates (Koslow et al, 2001; Lack et al, 2003; Worm et al, 2003; 
Clarke et al, 2006).  
 
5.  Representativity 
 
There is no site-specific information available about the biology and ecology of Altair 
seamount. It is thought that this seamount is a representative example of seamounts of the 
OSPAR high seas area to the west of the Mid-Atlantic Ridge. 
 
6.  Sensitivity 
 
Seamounts have been identified as both priority threatened or declining habitat by OSPAR 
and Vulnerable Marine Ecosystems in relation to high seas fisheries by the FAO (OSPAR 
Commission, 2003; FAO, 2007). In addition the sensitivity of Altair seamount has been 
recognised by NEAFC with the current temporary fishing closure. Although no site-specific 
information exists, it is likely that this site contains the sensitive habitats that are 
characteristic of seamounts in general. In view of the recognition of the vulnerability of 
seamounts by the UN, CBD, NEAFC and OSPAR it is recommended that the protection 
afforded Altair seamount is extended to marine protected area status. 
 
7.  Naturalness 
 
In 2004 VMS data showed that Altair seamount was not targeted by fishing vessels (ICES, 
2007). However, following the establishment of the NEAFC fishing closures in 2005 bottom 
fishing effort was observed over one of the protected seamounts in the Altair closure (ICES, 
2007). This indicates that the area may have already been impacted by fishing activity and 
that the NEAFC closures are not entirely effective. However, Durán Muñoz et al (2000) 
found that few areas of Altair seamount were suitable to bottom trawl fishing, indicating there 
may still be a high degree of naturalness at this site. 

 
b. Practical criteria/considerations 
 
1.  Potential for restoration 
 
Given the lack of mapping effort in the area there is little detailed knowledge of benthic 
structures that exist within the proposed area or their present condition. Given the evidence of 
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a small amount of fishing activity at the proposed site (see Naturalness criterion), it is likely 
that any species that have been affected will take time to recover from past impacts. However, 
without habitat mapping and a better understanding of it’s ecology it is impossible to evaluate 
the site’s potential for restoration. 
 
2.  Degree of acceptance 
 
As noted earlier, the proposed area includes seamount habitat, which is listed as priority 
threatened or declining habitat by OSPAR (OSPAR Commission 2003). Seamount habitat 
qualifies as a Vulnerable Marine Ecosystems in relation to high seas fisheries according to 
criteria developed by FAO (FAO 2007, Rogers et al, 2008). Seamount habitat is also listed as 
an example of ecologically or biological significant marine areas according to criteria 
developed by the CBD for identifying candidate sites for protection on the high seas (UNEP 
2007). Therefore there are strong scientific grounds warranting protection of the area. 
 
The proposed area incorporates an existing NEAFC fishery closure, which has been in effect 
since 2005 (ICES, 2007). Therefore it is more likely to be accepted by NEAFC and the 
fishing community than an area not currently closed to fishing. 
 
3.  Potential for success of management measures 
 
On the one hand, high seas marine protection will be more difficult to implement than in 
places closer to land, where patrols and enforcement measures can be easily administered. 
The NEAFC fishery closure that exists in the area did not prevent bottom fishing activity 
within the closure in the year following its implementation (ICES, 2007). However, on the 
other hand, protection may be easier to achieve because the number of users of the areas a 
much more limited, and their activities can be monitored remotely and in a cost effective way 
by Vessel Monitoring Systems and satellites (Kourti et al., 2001; Marr and Hall-Spencer, 
2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies et al, 2007; 
Rogers et al, 2008). The challenge will be to bring illegal and unregulated fishing under 
control although some progress is being made on this within the NEAFC region. Because the 
area incorporates the current NEAFC closures the management or at least enforcement of 
measures may be easier. If OSPAR protection is implemented that incorporates these 
closures, management measures may succeed better than if the areas were in addition to the 
NEAFC closures. 
 
4.  Potential damage to the area by human activities 
 
For seamount habitats, the most damaging industry operating in the North East Atlantic is 
deep sea and high seas fishing (OSPAR, 2007). Seamount related fisheries represent a 
significant proportion of the total high seas fish catch. Of all the deep-sea fisheries, most 
target species are associated with seamounts (Brewin et al, 2007). Historically seamount 
research has lagged behind, or at best paralleled seamount exploitation (Brewin et al, 2007). 
This is clearly shown by the fact that there is very little available information about the 
biology of Altair seamount. There is a real threat that as shallower fish stocks are depleted, 
the focus will turn to further exploitation of the deep ocean and the seamounts of the high seas 
(Roberts, 2002; Clark et al, 2007). There is also the consideration that as seamounts within 
the OSPAR area are closed to fishing, fishing effort will become concentrated on remaining 
unprotected seamounts (Hilborn et al, 2006; Shears et al, 2006). As there is evidence that 
fishing has occurred within the NEAFC fishery closure over Altair seamount, fishing still 
represents a threat to this seamount (ICES, 2007). Therefore Altair seamount warrants 
protection in the form of a marine protected area. 
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Bioprospecting on seamounts for possible sources of biotechnology (for example bacteria on 
hydrothermal vents) may occur in the future (Gubbay, 2003). However, no information is 
known about bioprospecting within the proposed area and it seems more likely that this will 
occur around hydrothermal vents in the near future (Synnes, 2007). 
 
There is no information about mining within or near the proposed marine protected area. In 
the future, exploitation of seamounts by humans could expand in scope. A possible threat 
could be mineral exploitation and mining their deeper cobalt crusts, (Probert, 1999). 
 
5.  Scientific value 
 
As has already been mentioned scientific research on seamounts often lags far behind their 
exploitation (Brewin et al, 2007). Scientific knowledge of seamounts in general is poorer than 
for many other marine habitats (Gubbay, 2003). At present there is no information about the 
biological community within the proposed marine protected area. As a seamount, which may 
potentially support more endemics than the younger seamounts of the Mid-Atlantic Ridge, 
this area has high scientific value. The severe lack of knowledge about the proposed area 
means that it should be protected now, using the Precautionary Principle and then a basis for 
study and monitoring of the area should be developed, which will inform future decisions 
regarding spatial protection of similar habitats. 
 
Much of the current focus of seamount research in the OSPAR region is on the Mid-Atlantic 
Ridge in the form of the MAR-ECO project (see Bergstad et al, 2008 for a description). Other 
seamount research programmes include the European Commission fifth framework 
programme called OASIS (Oceanic Seamounts: An Integrated Study) that has sponsored a 
series of expeditions to North Atlantic seamounts (primarily the Sedlo and Seine seamounts) 
(Brewin et al, 2007). OASIS is the epitome of the growing emphasis on interdisciplinary 
seamount research and has combined geologists, physical oceanographers, taxonomists, 
ecologists and conservation scientists on its repeated cruises (Brewin et al, 2007). The OASIS 
project concluded its fieldwork phase in 2005, however a more recent programme began 
called EuroDEEP (under the European Commission initiative called EuroCores) that will 
include seamounts in their study of deep-sea habitats (Brewin et al, 2007). The Census of 
Marine Life also launched a programme in 2005 that focused on seamounts, the Census of 
Marine Life on Seamounts (CenSeam) (Brewin et al, 2007). The CenSeam programme has 
several goals including the co-ordination and expansion of existing research through 
developing standard methods and reporting and also to aggregate existing data by further 
developing the SeamountsOnline (http://seamounts.sdsc.edu/) an open-access portal for 
seamount data (Brewin et al, 2007). 
 
C. Proposed management and protection status 
 
1.  Proposed management 
The following actual or potential human activities taking place in the area will or might need 
regulation through a management plan: 
 
Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the 
water column) 
Vessel traffic 
Seabed mining or other resource exploitation 
Bioprospecting 
Cable laying 
Military sonar 
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2.  Any existing or proposed legal status 
I National legal status (e.g., nature reserve, national park): 

• N/A High seas area 
II Other international legal status (e.g., NATURA 2000, Ramsar):  

• NEAFC Fishery Closure (until 31st December 2008) 
 
 
Presented by 
Contracting Party: 
Organisation: 
Date:  
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Annex 1 

Species and habitats of special interest for the proposed Altair Seamount-MPA 
 
A. Habitats 

Threatened and/or declining Habitats9 

 Seamounts 

 Coral Gardens 

Other Features of special concern 

 Deepwater and epipelagic ecosystems, including 
their function for migratory species 

 Habitats associated with seamount structures, 
including their function as recruitment and spawning 
areas 

 Benthopelagic habitats and associated communities, 
including commercially fished species 

 Hard substrate habitats and associated epibenthos, 
including cold water corals and sponges 

 Soft sediment habitats and associated benthos, 
including "coral gardens" of non-scleractinian corals 

 

B. Species 

Threatened and/or declining Species10 

Other Species of special concern 

 Cetaceans 

 Deep water sharks 

 Oceanic seabirds like Cory’s Shearwater 

 

 

 
9  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 
10  Based on their known geographic distributions and habitat associations, the presence of threatened species, including 
Orange roughy (Hoplostethus atlanticus), Leatherback turtle (Dermochelys coriacea), Loggerhead turtle (Caretta caretta), 
Portuguese dogfish (Centroscymnus coelolepis), Gulper shark (Centrophorus granulosus), and Leafscale gulper shark 
(Centrophorus squamosus), is strongly suspected, but remains to be proven by direct observation. 

 



Addendum 5 
Proposed OSPAR Marine Protected Area 

 
Antialtair Seamount 

 
 
A. General information 
 
1.  Proposed name of MPA 
 Antialtair Seamount 
 

2.  Aim of MPA – Conservation Objectives 
 
2.1 Conservation Vision1 
Maintenance and, where appropriate, restoration of the integrity of the functions and 
biodiversity of the various ecosystems of the Antialtair Seamount-MPA so they are the result 
of natural environmental quality and ecological processes2. 
Cooperation between competent authorities, stakeholder participation, scientific progress and 
public learning are essential prerequisites to realize the vision and to establish a Marine 
Protected Area subject to adequate regulations, good governance and sustainable utilization. 
Best available scientific knowledge and the precautionary principle form the basis for 
conservation. 
 
2.2  General Conservation Objectives3 4 
(1) To protect and conserve the range of habitats and ecosystems including the water 

column of the Antialtair Seamount MPA for resident, visiting and migratory species as 
well as the marine communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to 
maintain the natural richness and resilience of the ecosystems and habitats, and to enable 
populations of species, both known and unknown, to maintain or recover natural 
population densities and population age structures. 

(3) To prevent degradation of, and damage to, species, habitats and ecological processes, in 
order to maintain the structure and functions - including the productivity - of the 
ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular 
those hosting high natural biodiversity. 

                                                 
1  The conservation vision describes a desired long-term conservation condition and function for the 

ecosystems in the entire Antialtair Seamount MPA. The vision aims to encourage relevant stakeholders to 
collaborate and contribute to reach the objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural 
processes. 

3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire 
Antialtair Seamount MPA or, if it is decided to subdivide, for a zone or subdivision of the area, 
respectively. 

4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a 
reference site to study these effects. 
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(5) To provide a refuge for wildlife within which there is minimal human influence and 
impact. 

 2



2.3. Specific Conservation Objectives 5 6 

 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and 
epipelagic water column (e.g. toxic and non-toxic contamination7) from levels 
characteristic of the ambient ecosystems, and where degradation from these 
levels has already occurred, to recover environmental quality to levels 
characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate the epipelagic and bathypelagic ecosystems, including their functions 
for resident, visiting and migratory species, such as: cetaceans, and mesopelagic 
and bathypelagic fish populations. 

 2.3.2 Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate: 

a. Historically exploited fish populations (target and bycatch species) at/to levels 
corresponding to population sizes above safe biological limits8 with special 
attention also given to deep water elasmobranch species, including threatened 
and/or declining species. 

b. Benthopelagic habitats and associated communities to levels characteristic of 
natural ecosystems. 

 2.3.3 Benthos 

To protect, maintain and, where in the past impacts have occurred, restore where 
appropriate to levels characteristic of natural ecosystems: 

a. The epibenthos and its hard and soft sediment habitats, including threatened 
and/or declining species and habitats such as seamounts and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or 
declining species and habitats.  

c. The habitats associated with seamount structures. 

 

2.3.4 Habitats and species of specific concern  

Those species and habitats of special interest for the Antialtair Seamount-MPA, which 
could also give an indication of specific management approaches, are listed at Annex 1. 

                                                 
5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to 

satisfy the general conservation objectives. Each of these specific conservation objectives will have to be 
supported by more management orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other 

litter (e.g. plastic) and non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological 

limits by ensuring the long-term conservation and sustainable use of marine living resources in the deep-
seas and preventing significant adverse impacts on Vulnerable Marine Ecosystems (FAO International 
Guidelines for the Management of Deep-Sea Fisheries in the High Seas, 2008). 
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3.  Status of the location 
The proposed area has been designed to be located beyond the limits of national jurisdiction 
of the coastal states in the OSPAR Maritime Area.  
 
However, on 11 May 2009 the Portuguese Republic has submitted to the Commission on the 
Limits of the Continental Shelf (UN CLCS), information on the limits of the Portuguese 
continental shelf beyond 200 nautical miles from the baselines from which the breadth of the 
territorial sea is measured, in accordance with Article 76, paragraph 8, of the Convention of 
the Law of the Sea. These claims submitted by Portugal – if approved by the UN CLCS - 
would encompass the seabed in the area of the proposed Antialtair Seamount MPA. 
 
The international legal regime that is applicable to the site is comprised of, inter alia, the 
UNCLOS, the Convention on Biological Diversity, the OSPAR Convention and other rules of 
international law. This regime contains, among other things, rights and obligations for states 
on the utilization, protection and preservation of the marine environment and the utilization 
and conservation of marine living resources and biodiversity as well as specifications of the 
competence of relevant international organizations. 

 
4.  Marine region 

OSPAR Region V; Atlantic Ocean 
 
5.  Biogeographic region 

Atlantic Subregion; Warm-temperate waters 
 
6.  Location 

The proposed marine protected area 
(Figure 1) incorporates and extends 
the existing NEAFC fishery closure 
over Antialtair Seamount. 
 
Proposed boundary co-ordinates 
(subject to revision) 
Latitude  Longitude 
43.82oN  22.78oW 
43.72oN  22.10oW 
43.36oN  22.10oW 
43.36oN  22.78oW 
 

7.  Size 
2207.68km2 

 

Antialtair Seamount 

Azores 

Figure 1. Proposed marine protected 
area boundaries, shown in red and 
location. Red circles are known 
seamount locations and the blue shaded 
area is the Azores Exclusive Economic 
Zone. 
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8.  Characteristics of the area 
 
Antialtair seamount is found in the North Atlantic just northeast of the Azores Exclusive 
Economic Zone. Very little information is available about this seamount and as is common 
with many seamounts scientific exploration has been sporadic (Brewin et al, 2007). One study 
conducted using a Spanish freezer trawler specially adapted for trawling along rough terrain, 
found that the main species caught over Antialtair was Orange roughy (Hoplostethus 
atlanticus) (Durán Muńoz et al, 2000). Nearby seamounts and banks trawled during the same 
investigation also found Orange roughy (H. atlanticus) to be the most common species caught 
(Durán Muńoz et al, 2000). It is therefore likely that Orange roughy is the summit-living 
species of Antialtair seamount, however further investigations are required to confirm this. 
Orange roughy (H. atlanticus) is known to be highly sensitive to the effects of fishing and has 
been described as threatened or declining by the OSPAR Commission (Hareide & Garnes, 
2001). It is likely that the seamount community found on Antialtair is representative of those 
found on seamounts near the southern OSPAR boundary. Given that Antialtair is older than 
the seamounts of the Mid-Atlantic Ridge, which is still an active seafloor spreading centre 
(Epp & Smoot, 1989; Dinter, 2001), it is also possible that a greater number of endemic 
species will be present in comparison to Mid-Atlantic Ridge Seamounts. 

 
 Antialtair seamount has 
been protected by a NEAFC 
fishery closure since 2005, and 
this will be in effect until the 
31st December 2008 (ICES, 
2007). The proposed marine 
protected area incorporates and 
extends the NEAFC closure (see 
Figure 2). This was done for two 
main reasons, firstly it makes 
the boundaries easier to manage 
and comply with. Secondly it 
incorporates a greater proportion 
of the fishable area around 
Antialtair seamount. As there is 
very little information about the 
biology of this seamount it 
seems prudent to apply the 
Precautionary Principle and 
have a larger rather than smaller 
marine protected area. 
 
 

Figure 2. Proposed MPA boundaries shown with 
current NEAFC fishery closure and the depth zones 
around Antialtair seamount. 

 5



B Selection criteria 
 
a. Ecological criteria/considerations 
 
1.  Threatened and/or declining species and habitats 
 
The proposed area includes seamount habitat, which is listed as priority threatened or 
declining habitat by OSPAR (OSPAR Commission, 2003). It includes seamount and 
potentially cold-water coral and sponge reef habitats that qualify as Vulnerable Marine 
Ecosystems in relation to high seas fisheries according to criteria developed by FAO (FAO, 
2007; Rogers et al, 2008). It also contains seamount communities listed as examples of 
ecologically or biological significant marine areas according to criteria developed by the CBD 
for identifying candidate sites for protection on the high seas (UNEP, 2007). 
 
In addition to the above mentioned habitats, Hoplostethus atlanticus (Orange roughy), which 
has been listed as a threatened and/or declining species by OSPAR (OSPAR Commission, 
2003) has been caught on this seamount (Durán Muñoz et al 2000). Although the total 
amount of this species caught is lower than other locations surveyed, the yield is the second 
highest (474kg/hour) only beaten by the nearby Olympus-Antialtair seamount (Durán Muñoz 
et al 2000). 
 
2.  Important species and habitats 
 
In view of the limited scientific information about Antialtair seamount a precautionary 
approach to protection is recommended. The area has already been afforded temporary 
protection through NEAFC fishery closures, which will be in place till the 31st December 
2008. Antialtair seamount is classified as seamount habitat, which is recognised as threatened 
or declining habitat by OSPAR (OSPAR Commission, 2003; see Threatened and/or declining 
species and habitats criterion above).  
 
3.  Ecological significance 
 
The nearest topographic feature to the Antialtair seamount is the section of the Mid-Atlantic 
Ridge between the Azores and Charlie-Gibbs Fracture Zone. This part of the Mid-Atlantic 
Ridge has the highest concentration of seamounts found in the north Atlantic (Epp & Smoot, 
1989). The Mid-Atlantic Ridge is an active seafloor-spreading centre, separating the Eurasian 
and American plates (Epp & Smoot, 1989; Dinter, 2001). The Antialtair seamount is therefore 
older than the seamounts of the Mid-Atlantic Ridge and as such may potentially support a 
greater number of endemic species, although this remains to be proven through surveys. In 
addition to this seamount communities in general have been identified as ecological 
significant marine areas according to criteria developed by the CBD for identifying candidate 
sites for protection on the high seas (UNEP, 2007). 
 

4.  High natural biological diversity 
 
There is very little site-specific information available about the biological diversity of 
Antialtair seamount. Logan (1998) found that the Brachipod fauna of the seamount did not 
differ significantly from six other seamounts or the nearby continental margin. Seamounts in 
general are known to support a large and diverse fish fauna, with as many as 798 species 
found on and around seamounts (Clarke et al, 2006). Food availability is often higher on and 
above seamounts, supporting a rich fauna in comparison to the surrounding open ocean 
(Clarke et al, 2006). This fauna can include highly vulnerable pelagic predators, spawning 
aggregations of commercially important species, cold water coral and sponge communities 
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that are slow-growing and highly vulnerable to fishing and a great variety of associated 
invertebrates (Koslow et al, 2001; Lack et al, 2003; Worm et al, 2003; Clarke et al, 2006).  
 
5.  Representativity 
 
There is no site-specific information available about the biology and ecology of Antialtair 
seamount. It is thought that this seamount is a representative example of seamounts of the 
OSPAR high seas area not found to the east of the Mid-Atlantic Ridge. 
 
6.  Sensitivity 
 
Seamounts have been identified as both threatened or declining habitat by OSPAR and 
Vulnerable Marine Ecosystems in relation to high seas fisheries by the FAO (OSPAR 
Commission, 2003; FAO, 2007). In addition the sensitivity of Altair seamount has been 
recognised by NEAFC with the current temporary fishing closure. In view of the recognition 
of the vulnerability of seamounts by the UN, CBD, NEAFC and OSPAR it is recommended 
that the protection afforded Antialtair seamount is extended to marine protected area status. 
 
7.  Naturalness 
 
In 2004 VMS data showed that fishing vessels moving at bottom trawling speed were present 
over Antialtair seamount (ICES, 2007). Following the establishment of the NEAFC fishing 
closures in 2005 bottom fishing effort increased over Antialtair seamount, showing a clear 
targeting of this area by fishing vessels (ICES, 2007). This indicates that the area may have 
already been impacted by fishing activity and that the NEAFC closures are not entirely 
effective. However, despite this recorded effort it is likely that this seamount may still have a 
high degree of naturalness as compared to other more heavily fished areas (ICES pers. 
comm..). Durán Muñoz et al (2000) found that only a few areas within the proposed 
boundaries were suitable for bottom trawl fishing. 
 
 
b. Practical criteria/considerations 
 
1.  Potential for restoration 
 
Given the lack of mapping effort in the area there is little detailed knowledge of benthic 
structures that exist within the proposed area or their present condition. Given the evidence of 
increasing fishing activity in recent years (see Naturalness criterion), it is likely that any 
species affected will take time to recover from past impacts. However, it is impossible to 
evaluate this criterion without more information about the site. 
 
2.  Degree of acceptance 
 
As noted earlier, the proposed area includes seamount habitat, which is listed as priority 
threatened or declining habitat by OSPAR (OSPAR Commission 2003). Seamount habitat 
qualifies as a Vulnerable Marine Ecosystems in relation to high seas fisheries according to 
criteria developed by FAO (FAO 2007, Rogers et al, 2008). Seamount habitat is also listed as 
an example of ecologically or biological significant marine areas according to criteria 
developed by the CBD for identifying candidate sites for protection on the high seas (UNEP 
2007). Therefore there are strong scientific grounds warranting protection of the area. 
 
The proposed area incorporates an existing NEAFC fishery closure, which has been in effect 
since 2005 (ICES, 2007). However, there is evidence that the year following this closure 
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fishing activity increased (ICES, 2007). Therefore it is likely to be accepted by NEAFC and 
the fishing community but monitoring of the area and enforcement of regulations will be 
required to prevent non-compliance. 
 
3.  Potential for success of management measures 
 
On the one hand, high seas marine protection will be more difficult to implement than in 
places closer to land, where patrols and enforcement measures can be easily administered. 
The NEAFC fishery closure that exists in the area did not prevent bottom fishing activity 
within the closure in the year following its implementation (ICES, 2007). However, on the 
other hand, protection may be easier to achieve because the number of users of the areas a 
much more limited, and their activities can be monitored remotely and in a cost effective way 
by Vessel Monitoring Systems and satellites (Kourti et al., 2001; Marr and Hall-Spencer, 
2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies et al, 2007; 
Rogers et al, 2008). The challenge will be to bring illegal and unregulated fishing under 
control although some progress is being made on this within the NEAFC region. Because the 
area incorporates the current NEAFC closures the management or at least enforcement of 
measures may be easier. If OSPAR protection is implemented that incorporates these 
closures, management measures may succeed better than if the areas were in addition to the 
NEAFC closures. 
 
4.  Potential damage to the area by human activities 
 
For seamount habitats, the most damaging industry operating in the North East Atlantic is 
deep sea and high seas fishing (OSPAR, 2007). Seamount related fisheries represent a 
significant proportion of the total high seas fish catch. Of all the deep-sea fisheries, most 
target species are associated with seamounts (Brewin et al, 2007). Historically seamount 
research has lagged behind, or at best paralleled seamount exploitation (Brewin et al, 2007). 
This is clearly shown by the fact that there is no available information about the biology of 
Antialtair seamount. There is a real threat that as shallower fish stocks are depleted, the focus 
will turn to further exploitation of the deep ocean and the seamounts of the high seas 
(Roberts, 2002; Clark et al, 2007). Antialtair has already been targeted by fishers in the area 
and therefore fishing is a significant threat despite the presence of the NEAFC closure (ICES, 
2007).  
 
Bioprospecting on seamounts for possible sources of biotechnology (for example bacteria on 
hydrothermal vents) may occur in the future (Gubbay, 2003). However, no information is 
known about bioprospecting within the proposed area and it seems more likely that this will 
occur around hydrothermal vents in the near future (Synnes, 2007). 
 
There is no information about mining within or near the proposed marine protected area. In 
the future, exploitation of seamounts by humans could expand in scope. A possible threat 
could be mineral exploitation and mining their deeper cobalt crusts, (Probert, 1999). 
 
5.  Scientific value 
 
As has already been mentioned scientific research on seamounts often lags far behind their 
exploitation (Brewin et al, 2007). Scientific knowledge of seamounts in general is poorer than 
for many other marine habitats (Gubbay, 2003). At present there is no information about the 
biological community within the proposed marine protected area. As a seamount, which may 
potentially support more endemics than the younger seamounts of the Mid-Atlantic Ridge, 
this area has high scientific value. The severe lack of knowledge about the proposed area 
means that it should be protected now, using the Precautionary Principle and then a basis for 
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study and monitoring of the area should be developed, which will inform future decisions 
regarding spatial protection of similar habitats. 
 
Much of the current focus of seamount research in the OSPAR region is on the Mid-Atlantic 
Ridge in the form of the MAR-ECO project (see Bergstad et al, 2008 for a description). Other 
seamount research programmes include the European Commissions fifth framework program 
called OASIS (Oceanic Seamounts: An Integrated Study) that sponsored a series of 
expeditions to North Atlantic seamounts (primarily the Sedlo and Seine seamounts) (Brewin 
et al, 2007). The OASIS project concluded its fieldwork phase in 2005, however a more 
recent program began called EuroDEEP (under the European Commission initiative called 
EuroCores) that will include seamounts in their study of deep-sea habitats (Brewin et al, 
2007). The Census of Marine Life also launched a programme in 2005 that focused on 
seamounts, the Census of Marine Life on Seamounts (CenSeam) (Brewin et al, 2007). The 
CenSeam programme has several goals including the co-ordination and expansion of existing 
research through developing standard methods and reporting and also to aggregate existing 
data by further developing the SeamountsOnline (http://seamounts.sdsc.edu/) an open-access 
portal for seamount data (Brewin et al, 2007). 
 
 
C. Proposed management and protection status 
1.  Proposed management 
 
The following actual or potential human activities taking place in the area will or might need 
regulation through a management plan: 
 
Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the 
water column) 
Vessel traffic 
Seabed mining or other resource exploitation 
Bioprospecting 
Cable laying 
Military sonar 
 
 
2.  Any existing or proposed legal status 
I National legal status (e.g., nature reserve, national park): 

• N/A High seas area 
II Other international legal status (e.g., NATURA 2000, Ramsar):  

• NEAFC fishery closure (until 31st December 2008) 
 

 
 
Presented by 
Contracting Party: 
Organisation: 
Date:  
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Annex 1 

Species and habitats of special interest for the Antialtair Seamount-MPA 
 
A. Habitats 

Threatened and/or declining Habitats9 

 Seamounts 

 Coral Gardens 

Other Features of special concern 

 Deepwater and epipelagic ecosystems, including 
their function for migratory species 

 Habitats associated with seamount structures, 
including their function as recruitment and spawning 
areas 

 Benthopelagic habitats and associated communities, 
including commercially fished species 

 Hard substrate habitats and associated epibenthos, 
including cold water corals and sponges 

 Soft sediment habitats and associated benthos, 
including "coral gardens" of non-scleractinian corals 

 

B. Species 

Threatened and/or declining Species10 

 Orange roughy (Hoplostethus atlanticus) 

Other Species of special concern 

 Cetaceans 

 Deep water sharks 

 Oceanic seabirds like Cory’s Shearwater 

 

 
9  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 
10  Based on their known geographic distributions and habitat associations, the presence of threatened species, including 
Leatherback turtle (Dermochelys coriacea), Loggerhead turtle (Caretta caretta), Portuguese dogfish (Centroscymnus coelolepis), 
Gulper shark (Centrophorus granulosus), and Leafscale gulper shark (Centrophorus squamosus), is strongly suspected, but 
remains to be proven by direct observation. 



Addendum 6 
Proposed OSPAR Marine Protected Area 

 

Josephine Seamount 
 
 
A. General information 
 

1.  Proposed name of MPA 
 Josephine Seamount 

2.  Aim of MPA – Conservation Objectives  
 

2.1 Conservation Vision1 

Maintenance and, where appropriate, restoration of the integrity of the functions and biodiversity of the 
various ecosystems of the Josephine Seamount-MPA so they are the result of natural environmental quality 
and ecological processes2. 

Cooperation between competent authorities, stakeholder participation, scientific progress and public learning 
are essential prerequisites to realize the vision and to establish a Marine Protected Area subject to adequate 
regulations, good governance and sustainable utilization. Best available scientific knowledge and the 
precautionary principle form the basis for conservation. 

 

2.2 General Conservation Objectives3 4 

(1) To protect and conserve the range of habitats and ecosystems including the water column of the 
Josephine Seamount-MPA for resident, visiting and migratory species as well as the marine 
communities associated with key habitats. 

(2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to maintain the 
natural richness and resilience of the ecosystems and habitats, and to enable populations of species, 
both known and unknown, to maintain or recover natural population densities and population age 
structures. 

(3) To prevent degradation of, and damage to, species, habitats and ecological processes, in order to 
maintain the structure and functions - including the productivity - of the ecosystems. 

(4) To restore the naturalness and richness of key ecosystems and habitats, in particular those hosting 
high natural biodiversity. 

(5) To provide a refuge for wildlife within which there is minimal human influence and impact.  

                                                      

1  The conservation vision describes a desired long-term conservation condition and function for the ecosystems in the entire 
Josephine Seamount-MPA. The vision aims to encourage relevant stakeholders to collaborate and contribute to reach the 
objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural processes. 
3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire Josephine Seamount-

MPA or, if it is decided to subdivide, for a zone or subdivision of the area, respectively. 
4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a reference site to study 

these effects. 
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2.3 Specific Conservation Objectives5 6 

 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and epipelagic water 
column (e.g. toxic and non-toxic contamination7) from levels characteristic of the ambient 
ecosystems, and where degradation from these levels has already occurred, to recover 
environmental quality to levels characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore where appropriate the 
epipelagic and bathypelagic ecosystems, including their functions for resident, visiting and 
migratory species, such as: cetaceans, and mesopelagic and bathypelagic fish populations. 

 2.3.2 Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore where appropriate: 

a. Historically exploited fish populations (target and bycatch species) at/to levels corresponding 
to population sizes above safe biological limits8 with special attention also given to deep water 
elasmobranch species, including threatened and/or declining species, such as Portuguese 
dogfish, Leafscale gulper shark and Gulper shark. 

b.  Benthopelagic habitats and associated communities to levels characteristic of natural 
ecosystems. 

 2.3.3 Benthos 

To protect, maintain and, where in the past impacts have occurred, restore where appropriate to levels 
characteristic of natural ecosystems: 

a. The epibenthos and its hard and soft sediment habitats, including threatened and/or 
declining species and habitats such as seamounts and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or declining species and 
habitats.  

c. The habitats associated with seamount structures. 

 

 2.3.4 Habitats and species of specific concern  

Those species and habitats of special interest for the Josephine Seamount-MPA, which could also give 
an indication of specific management approaches, are listed at Annex 1. 

                                                      

5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to satisfy the general 
conservation objectives. Each of these specific conservation objectives will have to be supported by more management 
orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other litter (e.g. plastic) 

and non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological limits by ensuring 

the long-term conservation and sustainable use of marine living resources in the deep-seas and preventing significant adverse 
impacts on Vulnerable Marine Ecosystems (FAO International Guidelines for the Management of Deep-Sea Fisheries in the 
High Seas, 2008). 
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3.  Status of the location 
The proposed area has been designed to be located beyond the limits of national jurisdiction of the coastal 
states in the OSPAR Maritime Area.  

However, on 11 May 2009 the Portuguese Republic has submitted to the Commission on the Limits of the 
Continental Shelf (UN CLCS), information on the limits of the Portuguese continental shelf beyond 200 
nautical miles from the baselines from which the breadth of the territorial sea is measured, in accordance 
with Article 76, paragraph 8, of the Convention of the Law of the Sea. These claims submitted by Portugal – 
if approved by the UN CLCS - would encompass the seabed in the area of the proposed Josephine Seamount 
MPA. 

The international legal regime that is applicable to the site is comprised of, inter alia, the UNCLOS, the 
Convention on Biological Diversity, the OSPAR Convention and other rules of international law. This 
regime contains, among other things, rights and obligations for states on the utilization, protection and 
preservation of the marine environment and the utilization and conservation of marine living resources and 
biodiversity as well as specifications of the competence of relevant international organizations. 

 

4.  Marine region 
OSPAR Region V; Atlantic deep-sea Subregion; Warm temperate waters 

 

5.  Biogeographic region 
Atlantic Subregion; Warm temperate waters 
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6.  Location 
OSPAR Region V; see Figure 1 below. 

Proposed Boundary Co-ordinates 

Latitude  Longitude 

37.46oN  14.65oW 

37.63oN  13.75oW 

36.86oN  13.42oW 

36.18oN  14.45oW 

36.76oN  15.72oW 

36.45oN  15.39oW 

 

 

 

 

 

 

 

 Azores 

Madeira 
Morocco  

Portugal 

Spain 

Figure 1. The proposed marine protected area boundaries are shown in shaded red 
and the relevant Exclusive Economic Zones are shown in shaded blue. The thick red 
line running east to west is the boundary of the OSPAR maritime area. Red dots are 
known seamount locations and green squares are Lophelia pertusa records. 

Josephine 
Seamount 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.  Size 
 19,370 km2 
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8.  Characteristics of the area 
The Josephine Seamount was named for the Swedish Corvette Josephine, whose crew discovered this feature 
in 1869 while conducting a scientific expedition in the North Atlantic. It can be considered as the first 
seamount discovered as a direct result of oceanic explorations. (Brewin et al., 2007) and has been studied in 
several scientific expeditions. 

 Josephine Seamount is one of Lusitanian seamounts and represents the westernmost point of east-west 
trending series of banks and seamounts separating the Tagus and Horseshoe Abyssal Plains also known as 
Horseshoe seamount chain. It is located to the east of the Mid-Atlantic Ridge and is a component of the 
Azores-Gibraltar complex (35-38oN and 12-15oE) (Pakhorukov (2008). It is oval-shaped with a minimum 
water depth of 170 m at the southern end and almost flat top surface of ~ 150 km2 within the 400 m depth 
contour and ~210 km2 within the 500 m depth contour. There are very steep south, south-west and south-east 
slopes down to water depths of 2000-3700 m. Towards the NNW the seamount extends into northward 
sloping ridge about 1000 m deep.  

 Josephine Seamount originated in Middle Tertiary as an island volcano that became extinct 
approximately 9 million years ago and has since had a subsidence rate of ~ 2-3 cm/1000 years. Basaltic rocks 
are found at the summit and there is patchy cover of limestone and bioclastic sands. Bioclastic sands are 
almost completely free from any terrigenous component and are well sorted, with high a content of recent 
and relict benthonic organisms, mostly benthonic foraminifera, bryozoans, corals, worm tubes, molluscs and 
echinoderms (von Rad, 1974). Rocky outcrops and limestones are covered by dense gorgonian aggregations 
mainly composed of Callogorgia verticillata and Elisella flagellum and also hexactinellid sponge Asconema 
setubalense. Patches of bioclastic sands are inhabited by the ascidian Seriocarpa rhizoids that can reach 
impressive densities up 250-750 specimens per 1 m-1.  

 The region around Josephine is in the zone affected by the north-eastern part of the sub-tropical gyre, 
whose eastern periphery is the Canary Current (Pakhorukov, 2008). The near-surface Azores Current forms a 
meandering pattern directed eastwards with main branches flowing towards Gibraltar to the north and 
towards the Canary Islands to the south (Johnson & Stevens 2000). Therefore the circulation pattern does not 
favor the transport of larvae from the European mainland towards Josephine Seamount and the other 
seamounts of Lusitanian group. At depths of 200m to 1200m there is the intermediate North Atlantic water 
mass (Pakhorukov, 2008). Deeper than this is the abyssal North Atlantic water and it is between these two 
layers that the Mediterranean appears in the Atlantic in the form of long-lived subsurface vortices known as 
“meddies” typically 40–150 km broad, translating westwards in a depth interval 600-1600 m deep and 
lasting for several years (Richardson et al 2000; Pakhorukov, 2008). Meddies collide repeatedly with the 
seamounts situated on their track and could provide a pathway for the dispersal of bathyal fauna (Richardson 
et al 2000). 

 To date about 150 species of invertebrates and 31 species of fish from Josephine Seamount have been 
identified. The invertebrate taxa reported from this seamount include Hexactinellid sponges (Tabachnick & 
Menchenina, 2007), Hydrozoa (Ramil et al., 1998, Zibrowius, Cairns, 1992), Scleractinia (Zibrowius, 1980), 
Antipatharians, Gorgonians (Grasshoff, 1985 Pasternak, 1985, Lopez-Gonzales & Briand, 2002), Polychaeta 
(Hartmann-Schroder, 1979, Gillet & Dauvin, 2000), Bivalvia (Dijkstra & Gofas, 2004; Gofas, 2005; 
Krylova, 2006; Gofas, 2007 and others), Cirripedia (Poltarukha, Zevina, 2006), Ostracoda (Hartmann, 1985), 
Halacarida (Bartch, 1973a,b), Picnogonida (Stock, 1970, 1992), Brachiopoda (Gaspard, 2003; Zezina, 2006), 
Echinoidea (Mironov, 2006), Ascidia (Monniot & Monniot, 1992). The list of reported endemics found on 
Josephine Seamount includes Victorgorgia josephinae (Alcyonaria), Genetyllis macrophthalma 
(Polychaeta), Propontocypris josephineae (Ostracoda), Arhodeoporus brevocularis and Atelopsalis newelli 
(Halacarida).  

 Like the majority of seamounts Josephine Seamount’s faunal community is quite closely affiliated 
with the nearest continental margin (Stocks & Hart, 2007). Brachiopods (Gaspard, 2003), Polychaetes (Gillet 
& Dauvin, 2000), Gorgonians, Antipatharians (Grasshoff, 1985), Tunicates (Monniot & Monniot, 1992) and 
Pycnogonids (Stock, 1991) reported on Josephine Seamount were all either known from the nearby 
continental margin or widespread in non-seamount areas (Stocks & Hart, 2007). There is also some evidence 
of previously unknown or rare species. For example 25% of the gastropod species sampled by Gofas & Beu 
(2002) on Josephine and surrounding seamounts were described as unknown or rare on the nearby margin. 
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 Pakhorukov (2008) performed an underwater visual survey of eight seamounts to the south-east of the 
Azores Archipelago. On Josephine seamount the species recorded included Rostroraja alba (the threatened 
white skate), Raja maderensis (Madeiran ray, thought to be endemic to the waters of Madeira and the 
Azores), Deania calcea (Birdbeak dogfish), Aldrovandia oleosa, A. phalacra (Hawaiian halosaurid), 
Hoplostethus mediterraneus  (Mediterranean slime-head),  Antigonia capros (deep body boarfish), 
Helicolenus dactylopterus (Blackbelly rosefish),  Callanthias ruber (Parrot seaperch), Lepidopus caudatus 
(Silver scabbardfish) and Trachurus picturatus (Blue jack mackerel). T. picturatus shoals were found to 
dominate the bottom trawling catches of R/V Ikhtiadr in July/August 1982 and May 1986 (Pakhorukov, 
2008). L. caudatus was found in large shoals over all eight seamounts sampled, however the largest shoal 
was over Josephine. This shoal measured 4.5m deep, 7m wide with an extension of 30m, it was estimated to 
contain 14,175 individuals with a combined weight of 7.1t (Pakhorukov, 2008). Pakhorukov (2008) 
concluded that there was strong variation in species composition at each seamount. Of the approximately 100 
fish species observed over the eight seamounts studied only 3 species were found on all eight seamounts 
(Pakhorukov, 2008). 

 The unnamed seamount included within the proposed boundaries has had little investigation and no 
species records can be found, however it is expected that due to the close proximity to Josephine Seamount 
faunal assemblages are likely to be similar on the slope area of the seamount. Other seamounts within the 
Horseshoe Seamount chain include those found on the Gorringe Bank, which is within the Exclusive 
Economic Zone of Portugal (Gonçlaves et al, 2004). The biology of Gorringe seamount was studied during 
the French SEAMOUNT 1 expedition (e.g. Bouchet & Metivier, 1988; Gofas, 2007) and the OASIS project 
(Beck et al., 2006). And at least for some groups like Demospongia (Xavier, van Soest, 2007) and 
Gastropoda were shown to have a high percentage of species (up to 26%) being endemics or species with 
restricted geographic distribution. Information about the marine fish species of Gorringe Bank is hidden in 
grey fisheries-related literature (Gonçlaves et al, 2004). One of the few visual underwater surveys over two 
peaks of a seamount found on Gorringe Bank, the Gettysburg and the Ormond, was conducted by Gonçlaves 
et al (2004). They found the majority of fish species over these seamounts to be of Atlantic-Mediterranean 
origin, with cosmopolitan and oceanic species having a strong presence (Gonçlaves et al, 2004). 
Aggregations of several species were observed, including Seriola rivoliana (Almaco jack), Anthias anthias 
(Swallowtail perch) and Torpedo marmorato (Spotted torpedo). T. marmorato has never been reported in 
massive aggregations before and is another indication of how little is known about the biology, ecology and 
importance of seamounts in general 
(Gubbay, 2003; Gonçlaves et al, 
2004). There was also evidence that 
the upper peaks of this seamount have 
acted as ‘stepping-stones’ for the 
dispersal of coastal fish species 
(Gonçlaves et al, 2004). It is possible 
that other seamount peaks within the 
Horseshoe Seamount chain have also 
acted in this way. 

Seamounts in general often support 
sizeable fish stocks and are thus 
attractive fishing grounds (Samadi et 
al, 2007). Fishing activity has been 
reported in this area. A Soviet fishery 
for horse mackerel, mackerel and 
scabbardfish began in 1973-74 at the 
Horseshoe Seamount, with the largest 
catches per year as much as 17800-
46500 t for the entire area. Following 
the establishment of Exclusive 
Economic Zones in 1977, the fishery 
was restricted to Josephine and 
Ampere seamounts with total catches 
for both seamounts being less than 
1000 t per year. The main fishing gear 

Figure 2. The fishable zones within and around the proposed 
marine protected area boundaries, white areas are deeper 
than 3500 metres. Boundaries have been designed to 
incorporate as much of the area down to a depth of 3000 
metres, whilst maintaining them as straight and easy to 
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used is pelagic trawl, but bottom trawl and purse seine are also used. The proposed area falls within ICES 
Subarea IX, which has a main directed Portuguese longline fishery for black scabbardfish (Aphanos carbo) 
with a bycatch of deepwater sharks, and a Spanish longline fishery for Blackspot seabream (Pagellus 
bogaraveo) (ICES 2007b). There is also a bottom trawl fishery at the southern part of the Portuguese coast, 
which targets crustaceans on deeper grounds, such as Norway lobsters (Nephrops norvegicus), Rose shrimp 
(Parapenaeus longirostris) and Red shrimp (Aristeus antennatus), although there is no evidence of such a 
fishery on the Josephine Seamount to date (Gordon et al, 2003; ICES, 2007b). In 2006 a new deepwater 
gillnet fishery was begun in Subarea IX targeting deepwater crabs and sharks (ICES, 2007b). A tuna long 
line fishery has also been reported (summarized by Clark et al., 2007). Other parts of the Horseshoe 
Seamount chain are known to be exploited by several deep-water commercial fleets, including longliners 
targeting Silver scabbardfish (Lepidopus caudatus) (Gonçlaves et al, 2004).  

 The boundaries of the proposed marine protected area were chosen to incorporate Josephine Seamount 
and the portion of the adjacent unnamed seamount that is located outside of the Exclusive Economic Zone of 
Madeira. The boundaries have been designed to incorporate areas surrounding the two seamounts that are at 
a depth that makes them vulnerable to the impacts of fishing (i.e. two thousand to three thousand metres 
deep). This has been done whilst maintaining the use of straight lines, which will make compliance and 
enforcement easier than boundaries that, for example, followed depth contours. Therefore within the 
proposed area there are a few small areas which are deeper than 3000m, see Figure 2. 
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B Selection criteria 
a. Ecological criteria/considerations 

 

1.  Threatened and/or declining species and habitats 
The proposed area includes seamount, habitats listed as priority threatened or declining habitats by OSPAR 
(OSPAR Commission, 2003). It includes seamount habitat that qualifies as Vulnerable Marine Ecosystems in 
relation to high seas fisheries according to criteria developed by FAO (FAO 2007, Rogers et al, 2008). It also 
contains seamount communities that is a habitat listed as an example of ecologically or biological significant 
marine areas according to criteria developed by the CBD for identifying candidate sites for protection on the 
high seas (UNEP 2007). 

 The white skate (Rostroraja alba) occurs within the proposed area (Scherbachev et al 1985; 
Pakhorukov, 2008). This skate species is not on the OSPAR list of threatened and/or declining species, 
however it has been classified as critically endangered within the OSPAR area by the World Conservation 
Union (IUCN) and is known to be declining throughout its range (Walker et al 2005; Gibson et al 2008). It is 
known to have suffered severe declines within the OSPAR area, mainly as a result of bottom trawling 
combined with its vulnerable life history traits (Gibson et al 2008). The proposed area is also potential 
habitat for Leatherback (Dermochelys coriacea) and Loggerhead (Caretta caretta) sea turtles as they are 
both species known to perform transatlantic migrations and have been tagged travelling in the vicinity of the 
proposed area. These species are listed as priority threatened or declining habitats by OSPAR (OSPAR 
Commission, 2003). The seamounts may also be visited by tuna, including bluefin tuna (Thunnus thynnus), 
that use seamounts as way points and feeding stations in transoceanic migrations. The proximity of the 
proposed areas to the Strait of Gibraltar, through which bluefin tuna migrate, raises the possibility that these 
seamounts could be important points on the migration of this species.  

 

2.  Important species and habitats 
Seamounts are undersea mountains whose summits rise from the seafloor, with a roughly circular, elliptical 
or an elongate base. The majority of seamounts is volcanic in origin and harbors a vast array of marine life 
(Rogers, 1994). Seamounts often traverse several oceanographic regimes, leading to strong gradients in the 
biological communities that are found on and around them (i.e. Wishner et al., 1990). These elevated 
topographies interrupt ocean circulation and flow, often affecting local current dynamics, turbulent mixing 
and upwelling (Kunze and Llewellyn Smith, 2004; White et al., 2007). Combined, the effect of these 
processes is generally an increase in primary productivity at the ocean surface, increased abundance and 
diversity of benthic marine life on the seamount and an increased presence of pelagic communities (Rogers, 
1994; Porteiro and Sutton, 2007). The Josephine Seamount is known to support hexactinellid sponge 
aggregations of the species Asconema setubalense (Tabachnick & Menchenina, 2007) and gorgonian coral 
aggregations (Callogorgia verticillata, Elisella flagellum)  (Lopez-Gonzales & Briand, 2002). 

 Seamounts are biologically distinctive habitats of the open ocean exhibiting a number of unique 
features (Rogers, 1994; Probert, 1999; Morato & Clark, 2007). Being subject to intensive currents and 
mostly associated with hard substrates, seamounts are host to very distinctive biological communities that are 
different to communities on nearby soft sediment dominated abyssal plain. Representing obstacles to flow, 
seamounts can induce local currents that can enhance upwelling around them thereby enhancing primary 
productivity in the area and supporting a wide variety of life (Rogers, 1994). Seamounts may attract pelagic 
fish including larger, commercially valuable species and other marine top predators such as loggerhead sea 
turtles (Caretta caretta) and marine mammals (Holland & Grubbs, 2007, Kaschner, 2007, Santos et. al., 
2007).  
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3.  Ecological significance 
Being the westernmost seamount of the Horseshoe seamount group Josephine Seamount along with the 
unnamed seamount can be regarded as possible stepping-stones connecting fauna of the European slope and 
slopes of oceanic islands such as Madeira and the Azores and also the slopes of the Mid-Atlantic Ridge. 
Indeed as detailed in ‘Characteristics of the Area’ other parts of the Horseshoe Seamount chain have been 
sampled and evidence indicates that they act as stepping stones for the dispersal of coastal fishes from the 
Mediterranean (Gonçlaves et al, 2004). Evidence that some of the faunal assemblages on the Josephine 
Seamount are similar to those of the European continental margin (Stocks & Hart, 2007) further supports this 
hypothesis. 

 Seamounts in general represent areas of enhanced productivity in comparison with nearby abyssal 
areas. Such increased productivity has also been reported for Josephine Seamount. Dense aggregations of 
Elisella flabellum with mutual distance between colonies about 10 cm were reported on the plateau of 
Josephine Seamount, both from basaltic outcrops and bioclastic sand (Grasshoff, 1972). Inhabiting sandy 
patches, ascidian Seriocarpa rhizoids can reach densities up to 750 specimens per m-1. (Diehl, 1970).   

 Studies of the meiofaunal communities of the Josephine Seamount revealed that samples taken from 
the summit plateau at depths of 206–355m yielded mean densities of 40.3 ± 14.0 individuals cm−2. Samples 
taken just southwest of the Josephine Seamount were much lower (Levin & Gooday, 2003).  Such increased 
productivity inevitably affects associated fauna and attracts migrating visitors such as pelagic fish. One 
hypothesis regarding the occurrence of high productivity over seamounts is that it is caused by current-
topography interactions such as localized upwelling, enhanced turbulent mixing, and Taylor column 
formation, all of which have the potential to enhance primary productivity (Hesthagen, 1970; Gubbay, 2003). 
Another hypothesis to explain the higher productivity seen over seamount summits suggests another 
mechanism, which is the trapping of diurnally migrating plankton over the summit (Gubbay, 2003). 
Evidence from the area around Josephine Seamount supports this hypothesis suggesting the most likely food 
source for the seamount communities here is the bottom trapping of vertically migrating zooplankton 
organisms that are carried with currents during the night to the area above the seamount summit (Hesthagen, 
1970). Injection of inorganic nutrients to the near-surface zone over shallow seamounts represents a very 
important source of nutrients to the local area. The nutrient input caused by current-topography interactions 
above seamounts is important to downstream plankton production and therefore it plays an important role in 
generating mesoscale patchiness of production in the open ocean, which in general is oligotrophic (Genin & 
Dower, 2007) 

 The relatively high biological productivity found within the proposed area represents a potentially 
important feeding and resting ground for migrating pelagic fish and the North Atlantic population of 
Loggerhead sea turtle (C. caretta), which is known to migrate into the Mediterranean basin (Bentvigena et al, 
2003; Gubbay, 2003). Many examples can be found of the ecological importance of seamounts such as, the 
seamounts around the Azores are known to be important for aggregating Orange roughy (H. atlanticus) and 
the Formigas Bank seamounts that are important for groups of small cetaceans such as Common dolphins, 
Bottlenose dolphins and Pilot whales (Gubbay, 2003). 

 Dense gorgonian coral habitat-forming aggregations of Callogorgia verticillata, Elisella flagellum 
may represent important feeding and sheltering grounds for seamount fishes and also potential shark 
nurseries as it has been shown for deep-sea gorgonian beds in the Gulf of Mexico (Etnoyer & Warrenchuk, 
2007). Cold water, deep, habitat forming corals in other parts of the North East Atlantic have been shown to 
have as many as many as 1300 associated species (Roberts et al, 2006; Rogers et al, 2008). This has also 
been found for the megafauna observed in recent expeditions to the Mid-Atlantic Ridge, where diversity was 
found to be higher in areas where corals were present (Mortensen et al, 2008). 

Available information shows that in the areas around Portugal and Madeira pregnant female Centrophorus 
squamosus (Leafscale Gulper sharks) and pups are usually found, whilst those found in more northern areas 
are pre-pregnant and spent females (ICES, 2007; Moura et al., 2006). As little information about the stock 
identity of this species is known, it is considered one assessment unit by ICES (ICES, 2007) and therefore 
this large area (of which the proposed marine protected area is part) may be important habitat for the 
reproduction of this commercially valuable and vulnerable species. This is particularly important given that a 
quarter of all chondrichthyans in the northeast Atlantic are threatened with extinction (Gibson et al 2008). C. 
squamosus is and has been a very valuable resource in the North east Atlantic and commercial French trawl 
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data suggest that there has been an approximately 90% decline in CPUE for this species in all areas fished 
since 1995 (Gibson et al 2008). Within the vicinity of Josephine Seamount Portuguese data suggests that the 
population is stable, however the vast reductions in other areas highlight this species vulnerability to fishing 
(Gibson et al 2008). 

   

4.  High natural biological diversity 
No taxonomical data from the Josephine Seamount is available to compare with other Lusitanean seamounts 
recently studied in the course of the OASIS project (see Scientific Value criterion) (Beck et al., 2006) and 
the total number of species reported can be estimated only from scattered taxonomical literature. However 
the list of determined species often cited by NGOs (e.g. Oceana, 2006) is underestimated. 

 To date about 150 species of invertebrates and 31 species of fish from the Josephine Seamount have 
been identified to species level, which is not considered high. Among invertebrate taxa reported from 
Josephine Seamount are Hexactinellid sponges (Tabachnick & Menchenina, 2007), Hydrozoa (Ansin et al., 
2001, Zibrowius & Cairns, 1992), Scleractinia (Zibrowius, 1980), antipatharians, gorgonians (Grasshoff, 
1985 Pasternak, 1985, Lopez-Gonzales & Briand, 2002), Polychaeta (Hartmann-Schroder, 1979, Gillet & 
Dauvin, 2000), Bivalvia (Dijkstra & Gofas, 2004; Krylova, 2006), Gastropoda (Gofas, 2005, Gofas, 2007 
and others), Cirripedia (Poltarukha & Zevina, 2006), Ostracoda (Hartmann, 1985), Halacarida (Bartch, 
1973a,b), Picnogonida (Stock, 1970, 1992), Brachiopoda (Gaspard, 2003; Zezina, 2006), Echinoidea 
(Mironov, 2006), Ascidia (Monniot & Monniot, 1992).  

 It was shown in a number of publications (see Gofas, 2007 for summary) that the fauna of Lusitanian 
seamounts represent an impoverished fauna of the continental slopes of Europe and North-eastern Africa 
with a relatively high percentage of Mediterranean species. However, some taxa with limited dispersal 
abilities, such as the family Rissoidae (Gastropoda) show a species radiation at the Northeast Atlantic 
seamounts (Gofas, 2007). Reported endemics of the Josephine Seamount represent less than 3% of total 
number of species and include Victorgorgia josephinae (Alcyonaria), Genetyllis macrophthalma 
(Polychaeta), Propontocypris josephineae (Ostracoda), Arhodeoporus brevocularis and Atelopsalis newelli 
(Halacarida). Again this is a low figure, however, because of a gap in the knowledge of the two seamounts 
within the proposed area and of seamounts of the North East Atlantic in general (Gubbay, 2003) this may not 
be accurate.  

 

5.  Representativity 
The Josephine and Horseshoe Seamounts are proposed as representatives of the Lusitanean seamount group. 
Most of the Lusitanian seamounts are situated within the Exclusive Economic Zones of member countries 
and cannot be taken into consideration for incorporation into high seas marine protected areas. Being the 
most remote seamount in the group Josephine Seamount it is likely that it has the most impoverished 
continental faunal assemblage with a much higher percentage of open-oceanic elements than the rest of the 
Lusitanean seamount group, indeed this was the case for the Molluscan family Rissoidae (Gofas, 2007).  

 

6.  Sensitivity 
Benthic Habitat 

The unique ecosystems of seamounts are highly vulnerable and sensitive to external actions. Most of the 
fauna that are found on seamounts are long-lived, slow-growing organisms with low fecundity and natural 
mortalities, so called K-selected species (Brewin et al, 2007). Recruitment events of long-lived seamount 
fauna seem to be episodic and rare (Brewin et al, 2007). The type of gear (usually rock-hopper trawls) used 
to fish over the rough and rocky substrata that can be found on seamounts is particularly destructive of 
benthic habitat, destroying the very long lived and slow-growing sessile suspension feeding organisms that 
dominate these habitats (Brewin et al, 2007). Benthic seamount communities are highly vulnerable to the 
impacts of fishing because of their limited habitat, the extreme longevity of many species, apparently limited 
recruitment between seamounts and the highly localised distribution of many species (Samadi et al, 2007). 
Unsustainable fishery techniques result in degradation or even destruction of the benthic communities of 

 10



seamounts and rapid collapse of fish stocks. Both benthic communities and fish stocks have uncertain but 
presumably very long recovery periods (Probert, 1999; Koslow, 2001; Thiel, 2003).  

No habitat-forming scleractinians (such as Lophelia, Madrepora or Solenosmilia) were reported from the 
summit or slopes of Josephine Seamount. However most of the stations surveyed during recent cruises 
(SEAMOUNT 1 and Meteor 9c) were restricted to the plateau about 200-400 m deep. In the area studied 12 
species of gorgonian corals (Grasshoff, 1985; Pasternak, 1985, Lopez-Gonzales & Briand, 2004), 14 species 
of solitary scleractinian corals (Zibrowius, 1980), 2 species of stylasterid corals (Zibrowius & Cairns, 1992), 
2 species of black corals (Grasshoff, 1985) and the large hexactinellid sponge Asconema setubalense 
(Tabachnick, Menchenina, 2007) were reported. At least two species of gorgonians namely Callogorgia 
verticillata and Elisella flagellum and hexactinellid sponges grow in high densities and can be considered as 
highly vulnerable and slow recovering biogenic habitats.  

 Some gorgonian corals are known to live for over 500 years, as seen from examples found in New 
Zealand and New Caledonian seamounts (Samadi et al, 2007). In New Zealand when the Orange roughy (H. 
atlanticus) fishery began, giant bubblegum gorgonian trees (Paragorgia arborea) were trawled out of the 
ocean and their age was estimated at 300 – 500 years (Tracey et al, 2003; Samadi et al, 2007). Structural 
sponge habitat is also vulnerable to bottom fishing and has been shown to suffer immediate declines in 
populations through the physical removal of sponges, which then reduces the reproductive potential of the 
population, thereby reducing recovery capacity or even causing further declines (Freese, 2001). Experimental 
trawling over sponge communities in Alaska showed that one year after the experiment, individuals within 
the community showed no sign of repair or growth and there was no indication of the recovery of the 
community (Freese et al, 1999). 

Crustaceans 

King crab (Chaceon affinis) is normally found on seamounts at a depth greater than 500 metres and has been 
shown in some areas of the Atlantic to be vulnerable to fishing (ICES, 2007b). There is evidence that this 
species is taken as bycatch in the gillnet fisheries for anglerfish and deepwater shark species within the ICES 
Subarea IX (the relevant Subarea for the proposed marine protected area), and that there is some evidence of 
directed fishing effort for this species (ICES, 2007b). The traditional crustacean fishery along the continental 
shelf and slope off Portugal traditionally targets Rose shrimp (P. longirostris), Norway lobster (N. 
norvegicus), the associated Red shrimp (A. antennatus) and occasionally the Scarlet shrimp (Aristaeopsis 
edwardsiana) (Figuiredo et al, 2001; ICES, 2007b). In recent years the commercial trawl fishery for these 
species has been intensive and has resulted in them being overexploited down to depths of 500m (Figuiredo 
et al, 2001). 

Fish Species 

Examples of sensitive seamount fauna that are known to inhabit seamounts close to the Josephine and 
Horseshoe Seamounts come from a variety of studies. Orange roughy (H. atlanticus) are known to form 
spawning aggregations over seamounts in the Azores Archipelago (Melo & Menezes, 2002; Barceloss et al, 
2002; Gubbay, 2003). In areas where concerted fishing effort for H. atlanticus on seamounts has occurred, 
for example during the 1980s spawning aggregations were found over seamounts off New Zealand and 
Australia, the fishery here was at first lucrative but then stocks were rapidly reduced to less than 20% of their 
pre-exploitation abundance (Roberts, 2002). The same thing has been observed in the North Atlantic, where 
populations were targeted by mainly French fishers. Initial catches peaked at 4500t but dropped to 1000t 
within three years (Roberts, 2002). ICES ranked seamount species according to their vulnerability to fishing 
and H. atlanticus was ranked number one most vulnerable species (ICES, 2002; Froese & Pauly, 2007). Our 
own mapping of the distribution of H. atlanticus indicates that it is likely to be found in the proposed area.  

Vinnichenko (2002) showed that the total catch (mainly alfonsino and black scabbardfish) from nine 
seamounts in the South Azores area and in three seamounts of the Corner Rise area declined, in each area, 
from 12 000t to below 2000t in just 2 years. In a larger area of the Mid-Atlantic Ridge including 34 
seamounts, catches (mainly of C. rupestris and H. atlanticus) declined from 30 000t to below 2000t in about 
15 years (Morato & Clark, 2007).  

 A recent study by Devine and colleagues has shown that if deep-water fish species found over 
continental slopes in the Northwest Atlantic are assessed using the criteria of the World Conservation Union 
(IUCN) then they qualify as critically endangered (Devine et al, 2006). Unfortunately deep-sea fish species 
have yet to be evaluated by the IUCN, but their general life-history characteristics of long life, slow growth 
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and low fecundity, combined with examples of sharp declines and collapses in fisheries that target them (e.g. 
Roberts, 2002; Vinnichenko, 2002) indicate that they require immediate protection. 

Sharks 

Pelagic shark aggregations over seamounts in general are poorly understood and underreported (Litvinov, 
2007). Queiroz et al (2005) tagged 168 blue sharks (Prionace glauca), along the Portuguese coast, of which 
34 were recaptured. From the recaptured sharks 32 were recaptured in the vicinity of areas with high bottom 
relief, such as seamounts, which suggested that they may be attracted to these areas for feeding or orientation 
(Queiroz et al, 2005). The P. glauca population found within the OSPAR area is only part of the single stock 
unit considered for the entire North Atlantic (ICES, 2007). This species is pelagic and highly migratory. 
Although no known targeted fishery for this species is known, it can be found as bycatch in many of the 
fisheries that target tuna and billfishes, where it can comprise up to 70% of the catch (ICES, 2007). Within 
the ICES area P. glauca are caught in a number of Subareas, including IX, which is where the proposed 
marine protected area is located (ICES, 2007). Landings data for P. glauca are considered unreliable, mainly 
because it is one of several pelagic species that are reported generically (ICES, 2007), but the species has 
declined significantly in northern Atlantic parts of its range since the 19th century (Roberts, 2007).  

Figure 5. Historical Sperm whale catch data (orange 
squares), shows that the region to the northeast of the 
proposed area has a cluster of recorded catches. Red 
circles are known seamount locations, blue shaded areas 
are Exclusive Economic Zones, the red shaded area is the 
proposed marine protected area and the red line running 

Litvinov (1989) found dense aggregations (more than twenty times as abundant as adjacent oceanic 
waters) of sharks over several seamounts in the North East Atlantic, including Meteor, Yer, Erving and 
Atlantis. Experimental longlining on seamounts around Madeira identifies several fish species which might 
be subject to commercial fishing. Several elasmobranch species were also identified, including the Leafscale 
gulper shark (Centrophorus squamosus), the Portuguese dogfish (Centrophorus coelolepis), the Gulper shark 
(Centrophorus. granulosus) and the Porbeagle (Lamna nasus) (Gubbay, 2003). In northern Portugal a 
directed long-line fishery for the Gulper shark (C. granulosus) exists, which also occasionally lands C. 
squamosus and C. coelolepis (Gordon et al, 2003). All these elasmobranch species are classified as having a 
low resilience and highly vulnerable to fishing by Froese & Pauly (2007).A ban on gillnet fishing in ICES 
Subareas VI and VII has displaced 
fishing effort into Subarea VIII (the 
Subarea directly north of the proposed 
marine protected area) and IXb (the 
Subarea that the proposed marine 
protected area is located) (ICES, 
2007). A new gillnet and longline 
fishery developed within these two 
Subareas in 2006, the most important 
species landed from Subarea IX 
included several deep-water sharks 
(135 tons, plus 31 tons of livers and 
oil) (ICES, 2007). ICES noted 
declines in the CPUE series of both C. 
squamosus and C. coelolepis in other 
Subareas, which suggests 
unsustainable fishing and has 
recommended that the Total 
Allowable Catch (TAC) be set to zero 
for the entire distribution of both 
stocks and additional measures taken 
to prevent bycatch of both species in 
fisheries targeting other species 
(WGEF, 2007). The actual TAC for 
deepwater sharks in Subarea IX for 
2008 has been set at 1646t, which is a 
reduction from the previous year 
(ICES, 2007). A number of other 
regulations are in place to prevent 
bycatch of these species, including 
bans on gillnet and trawl fisheries in 
waters deeper than 200 metres in the 
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Azores, Madeira and the Canary Islands and a gillnet ban in all waters deeper than 200m in NEAFC 
regulatory areas (ICES area international waters) (ICES, 2007). 

 Landings data for the two most important commercial deepwater sharks (C. squamosus and C. 
coelolepis) within the ICES area, have been combined by some of the main countries involved in their 
exploitation since the beginning of the fishing (ICES, 2007). Therefore, despite having differing biological 
traits, ICES is forced to combine these two species for assessment (ICES, 2007). Recent landings data for 
deepwater sharks (primarily consisting of C. squamosus and C. coelolepis) show that they are the lowest for 
the entire ICES area since the fishery reached full development in the early 1990s and much lower than the 
available TACs (7100t) (ICES, 2007). As quota restrictions have increased in the southern areas and 
populations have remained relatively stable in comparison to northern areas it is predicted that discarding of 
deepwater sharks will have increased (ICES, 2007). Indeed there is evidence of Irish fishers discarding their 
entire catch of C. squamosus and other species due to rotten deepwater sharks from excessive soak times in 
gillnet fisheries (ICES, 2007). IUU fishing is also known to take place for deepwater sharks, especially in 
international waters (ICES, 2007). ICES has also categorised both C. squamosus and C. coelolepis as highly 
vulnerable to exploitation (ICES, 2007).Therefore protection for these highly vulnerable species in 
international waters is vital.  

 As highly mobile pelagic species that are known to frequent seamounts in the region and are landed 
from Subarea IX it is highly likely that several of the most commercially important deep-water shark species 
will be found with the proposed area. The World Conservation Union’s Shark Specialist Group has assessed 
the threatened status of deepwater sharks globally. It concluded that all deepwater chondrichthyan species 
have limited productivity and therefore should be considered as having limited ability to sustain high levels 
of fishing pressure and will be slow to recover from overfishing (Kyne & Simpfendorfer, 2007) 

Cetaceans 

Seamounts are known to be ecologically important to top predators. This is emphasized by the fact that some 
far ranging pelagic species concentrate their mating or spawning on seamounts (Gubbay, 2003). An example 
of this within the OSPAR maritime area is found on Formigas Bank (approximately 37o19’N, 24o40’W), 
which is found near the Azores Archipelago. This area appears to attract groups of small cetaceans such as 
bottlenose and common dolphins and pilot whales (Gubbay, 2003).  

 Data from historical Sperm whale (Physeter macrocephalus) catches in the North East Atlantic, show 
clustered records in the region just north west of the proposed marine protected area (Figure 5). This 
suggests that this species was once common in this area and may even have frequented the seamounts of the 
region as feeding grounds. 

Sea Turtles  

Two species of ocean-going sea turtle are present in the North East Atlantic, the Leatherback (D. coriacea) 
and the Loggerhead (C. caretta), both of which are known to make long migrations across the Atlantic from 
nesting sited to foraging grounds (Ferraroli et al, 2004; Hays et al, 2006; Doyle et al, 2008). A few satellite 
tracking studies have been conducted within the OSPAR region and have shown that individuals can be 
found in the area off the coast of Spain, amongst other areas (Hays et al, 2006; Doyle et al, 2008). There are 
known nesting sites for C. caretta, D. coriacea, and Chelonia mydas (Green turtle) found within the 
Mediterranean (Tomás et al, 2002; Bentvigena et al, 2003; Delaugerre & Cesarini, 2004). Atlantic C. caretta 
are known to migrate into the Mediterranean (Encalada et al, 1998). 

 The knowledge of sea turtle associations with seamounts is primarily based on the Loggerhead (C. 
caretta) (Santos et al, 2007). Most of the loggerheads that are found in the North East Atlantic have been 
carried across the Atlantic Ocean via the Gulf Stream from nesting sites in the South East United States 
(Santos et al, 2007). The loggerheads that frequent the waters around the Azores, Madeira and the Canary 
Islands are in the juvenile oceanic stage of development (Carr, 1986; Bolten et al, 1998; Santos et al, 2007). 
The possible reasons for sea turtle associations with seamounts include an increase in prey items and the fact 
that they use geomagnetic fields for navigation and may therefore use the magnetic signatures of seamounts 
for this purpose (Santos et al, 2007). 
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7.  Naturalness 
Fishing is affecting these seamounts, although there is possibly a high degree of naturalness in deeper slopes 
of the seamounts (Clark et al., 2007). Ongoing bottom fishing may result in damage to large suspension-
feeders such as hexactinellid sponges, gorgonians and black corals (Freese, 2001). 

 

b. Practical criteria/considerations 

1.  Potential for restoration 
Given the lack of mapping effort in the area there is little detailed knowledge of benthic structures that exist 
within the proposed area or their present condition. Given the ongoing fishing, it is likely that any affected 
species will take time to recover from past impacts. Shallow areas over the summits can be expected to 
recover more rapidly than deep areas.  

 

2.  Degree of acceptance  

As noted earlier, the proposed area includes seamount and deep sea sponge aggregations, habitats listed as 
priority threatened or declining habitats by OSPAR (OSPAR Commission, 2003). It includes seamount and 
cold-water sponge habitats that qualify as Vulnerable Marine Ecosystems in relation to high seas fisheries 
according to criteria developed by FAO (FAO 2007, Rogers et al, 2008). It also contains seamount 
communities and sponge aggregation that are habitats listed as examples of ecologically or biological 
significant marine areas according to criteria developed by the CBD for identifying candidate sites for 
protection on the high seas (UNEP 2007). Therefore there are strong scientific grounds warranting protection 
of the area. 

The proposed marine protected area occurs in ICES Subarea IX, where a directed Portuguese longline 
fishery for Black scabbardfish (A. carbo) and a Spanish longline fishery for Red seabream (Pagellus 
bogaraveo) occur (ICES, 2007b). In 2006 a new English deepwater gillnet fishery was initiated targeting 
deepwater sharks and crabs (ICES, 2007b). The use of gill nets at depths over 200 metres has been banned in 
the waters of the Azores, Madeira and the Canary Islands (ICES, 2007b). Therefore it is possible that these 
fisheries may operate in or near to the proposed marine protected area, which may cause some resistance to 
implementation. Given that several nations are known to fish within the proposed site it is thought that some 
form of consultation will be required if management decisions are to be made regarding their activities. 

There is no information about mining within or near the proposed marine protected area. In the future, 
exploitation of seamounts by humans could expand in scope. A possible threat could be mineral exploitation 
and mining their deeper cobalt crusts, (Probert, 1999). However, no valuable mining resources are known for 
this area.  

Bioprospecting on seamounts for possible sources of biotechnology (for example bacteria on hydrothermal 
vents) may occur in the future (Gubbay, 2003). Extensive samples of large and small suspension-feeders 
(Porifera, Alcyonaria, Ascidia) that represent potential interest to bioprospectors have been found on the 
Josephine Seamount (Lopez-Gonzales & Briand, 2002). Their exploitation could seriously affect the 
vulnerable ecosystem of both seamounts in the proposed area (Synnes, 2007). However, no information is 
known about proposed bioprospecting on Josephine Seamount and it seems more likely that this will occur 
around hydrothermal vents in the near future (Synnes, 2007). 

No known tourist activity occurs in the proposed area, therefore it is an unlikely source of conflict. 

The area may be used by ships and if restrictions were put in place to prevent ship passage (e.g. to protect 
cetaceans from boat collisions) there may be objections to the designation. 

There may be possible conflicts in terms of cable laying at some point in the future, however no data are 
available to discuss this further. 
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3.  Potential for success of management measures 
Present knowledge of seamount biology demonstrates that preventive measures can be considered as the only 
way to successful manage the vulnerable and highly sensitive ecosystem of the Josephine Seamount. To 
successfully manage the area a complete cessation of all bottom trawling and long-line fishing is required as 
well as the protection of the area from the potential negative impacts from future bioprospecting. 

 On the one hand, high seas marine protection will be more difficult to implement than in places closer 
to land, where patrols and enforcement measures can be easily administered. However, on the other hand, 
protection may be easier to achieve because the number of users of the areas a much more limited, and their 
activities can be monitored remotely and in a cost-effective way by Vessel Monitoring Systems and satellites 
(Kourti et al., 2001; Marr and Hall-Spencer, 2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 
2005; Davies et al, 2007; Rogers et al, 2008). 

 

4. Potential damage to the area by human activities 
For the habitats included in this area, the most damaging industry operating the North East Atlantic is deep-
sea and high seas fishing (OSPAR, 2007). Seamount related fisheries represent a significant proportion of the 
total high seas fish catch. Of all the deep-sea fisheries, most target species are associated with seamounts 
(Brewin et al, 2007). Historically seamount research has lagged behind, or at best paralleled seamount 
exploitation (Brewin et al, 2007). Intensive fishing may seriously impact entire seamount ecosystems, 
resulting in damage of large suspension-feeders such as hexactinellid sponges, gorgonians and black corals. 
Long-line fishing may affect the abundance of top-predators attracted to seamount such as loggerhead sea 
turtles, shark species and cetaceans, as well as impacting on benthic invertebrates when lines are hauled at an 
angle. Since the introduction of Exclusive Economic Zones in 1977, Josephine Seamount has become one of 
only two fishable seamounts in the high seas, within the vicinity of Madeira, the Canary Islands and 
Portugal. Fishing has continued there intermittently since 1977 (Fomin et al, 1980; Vinnichencko & 
Khlopenyuk, 1983; Clark et al, 2007). However, there is a real threat that as shallower fish stocks are 
depleted, the focus will turn to further exploitation of the deep ocean and the seamounts of the high seas 
(Clark et al, 2007). 

Extensive samples of large and small suspension-feeders (Porifera, Alcyonaria, Ascidia) that represent 
potential interest to bioprospectors have been found on the Josephine Seamount (Lopez-Gonzales & Briand, 
2002). Their exploitation could seriously affect the vulnerable ecosystem of both seamounts in the proposed 
area (Synnes, 2007).  

It is unlikely that mining activities will occur at the Josephine Seamount as no valuable minerals have been 
reported and the relatively young age, hydrology and sedimentation regime results in low potential for 
cobalt-crust accumulation. 

Hazardous materials have accumulated in Mediterranean water with atmospheric rainout and riverine input 
and polycyclic aromatic hydrocarbons can be transported with Mediterranean outflow via Strait of Gibraltar 
(Green et al, 2003). This water is transported as highly saline bottom water, which is most likely to affect 
bottom communities (Green et al, 2003). It is estimated that 50,500km3 of Mediterranean Sea water is 
exported to the Atlantic Ocean each year (Green et al, 2003). These hazardous substances can be trapped via 
meddies collisions over both the Josephine and Horseshoe Seamounts and the other Lusitanian seamounts 
and also via current-topography interactions. This would then allow them to be taken up by plankton and so 
enter the trophic chain (see Thiel, 2003). The implementation of a marine protected area in this region clearly 
will not solve this problem, however several international agreements such as the Barcelona Convention and 
the EU Water Framework Directive deal with such issues (Green et al, 2003). 

 

5.  Scientific value 
Scientific knowledge about seamounts in general, including those in the North East Atlantic is poorer than 
for many other marine habitats and as such there is a clear need for information about these areas (Gubbay, 
2003). The severe lack of knowledge means that the proposed area should be protected now, using the 
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Precautionary Principle and then a basis for study and monitoring of the area should be developed, which 
will inform future decisions regarding spatial protection of similar habitats.  

 The European Commission funded a fifth framework programme called OASIS (Oceanic Seamounts: 
An Integrated Study) that has sponsored a series of expeditions to North Atlantic seamounts (primarily the 
Sedlo and Seine seamounts) (Brewin et al, 2007). OASIS is the epitome of the growing emphasis on 
interdisciplinary seamount research and has combined geologists, physical oceanographers, taxonomists, 
ecologists and conservation scientists on its repeated cruises (Brewin et al, 2007). The OASIS project 
concluded its fieldwork phase in 2005, however a more recent programme began called EuroDEEP (under 
the European Commission initiative called EuroCores) that will include seamounts in their study of deep-sea 
habitats (Brewin et al, 2007). The Census of Marine Life also launched a programme in 2005 that focused on 
seamounts, the Census of Marine Life on Seamounts (CenSeam) (Brewin et al, 2007). The CenSeam 
programme has several goals including the co-ordination and expansion of existing research through 
developing standard methods and reporting and also to aggregate existing data by further developing the 
SeamountsOnline (http://seamounts.sdsc.edu/)  an open-access portal for seamount data (Brewin et al, 2007). 

The Josephine seamount has potential value for a number of disciplines. It has been studied since its 
discovery in 1869 as the direct result of oceanic explorations (Brewin et al., 2007), and has also been studied 
in the scope of many national and oceanographic expeditions. Both the Josephine and Horseshoe Seamounts 
can be regarded as areas of great scientific value and have been suggested as unique science priority areas 
that should be protected for future generations (Thiel, 2001). The long-term data set available for this 
seamount provides a unique opportunity for long-term monitoring of seamount ecosystems. Given the 
proximity of Josephine seamount to the continent this sort of monitoring would be easier to conduct than on 
a more remote seamount. 

 

C. Proposed management and protection status 
1.  Proposed management 
Indicate which actual or potential human activities taking place in the area might need regulation through a 
management plan. 

 

The following actual or potential human activities taking place in the area will or might need regulation 
through a management plan: 

 

Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the water column) 

Vessel traffic 

Seabed mining or other resource exploitation 

Bioprospecting 

Cable laying 

Military sonar 

 

2.  Any existing or proposed legal status 
I National legal status (e.g., nature reserve, national park): 

II Other international legal status (e.g., NATURA 2000, Ramsar):  

 

None to date. 
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Annex 1 

Species and habitats of special interest for the Josephine Seamount-MPA 
 

A. Habitats 

Threatened and/or declining Habitats9 

 Seamounts 

 Coral Gardens 

Other Features of special concern 

 Deepwater and epipelagic ecosystems, including their function for 
migratory species 

 Habitats associated with seamount structures, including their 
function as recruitment and spawning areas 

 Benthopelagic habitats and associated communities, including 
commercially fished species 

 Hard substrate habitats and associated epibenthos, including cold 
water corals and sponges 

 Soft sediment habitats and associated benthos, including "coral 
gardens" of non-scleractinian corals 

 

B. Species 

Threatened and/or declining Species 

 Portuguese dogfish (Centroscymnus coelolepis) 

 Gulper shark (Centrophorus granulosus) 

 Leafscale gulper shark (Centrophorus squamosus) 

 Porbeagle shark (Lamna nasus) 

 

Other Species of special concern 

 Cetaceans 

 Deep water sharks 

 Oceanic seabirds 

 

 

 

9  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 
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Addendum 7 

Proposed OSPAR Marine Protected Area 
 

Milne Seamount 
 
 
A. General information 
 
1.  Proposed name of MPA 
 
Milne Seamount 

2.  Aim of MPA – Conservation Objectives 
 

2.1 Conservation Vision1 
 
Maintenance and, where appropriate, restoration of the integrity of the functions and biodiversity of the 
various ecosystems of the Milne Seamount MPA so they are the result of natural environmental quality and 
ecological processes2. 

Cooperation between competent authorities, stakeholder participation, scientific progress and public learning 
are essential prerequisites to realize the vision and to establish a Marine Protected Area subject to adequate 
regulations, good governance and sustainable utilization. Best available scientific knowledge and the 
precautionary principle form the basis for conservation. 
 
2.2 General Conservation Objectives 3 4 
 
1) To protect and conserve the range of habitats and ecosystems including the water column of the Milne 

Seamount MPA for resident, visiting and migratory species as well as the marine communities associated 
with key habitats. 

2) To prevent loss of biodiversity, and promote its recovery where practicable, so as to maintain the natural 
richness and resilience of the ecosystems and habitats, and to enable populations of species, both known 
and unknown, to maintain or recover natural population densities and population age structures. 

3) To prevent degradation of, and damage to, species, habitats and ecological processes, in order to 
maintain the structure and functions - including the productivity - of the ecosystems. 

4) To restore the naturalness and richness of key ecosystems and habitats, in particular those hosting high 
natural biodiversity. 

5) To provide a refuge for wildlife within which there is minimal human influence and impact.  

                                                 
1  The conservation vision describes a desired long-term conservation condition and function for the ecosystems in the entire 

Milne Seamount MPA. The vision aims to encourage relevant stakeholders to collaborate and contribute to reach the 
objectives set for the area.  

2  Recognizing that species abundances and community composition will change over time due to natural processes. 
3  Conservation objectives are meant to realize the vision. Conservation objectives are related to the entire Milne Seamount MPA 

or, if it is decided to subdivide, for a zone or subdivision of the area, respectively. 
4  It is recognized that climate change may have effects in the area, and that the MPA may serve as a reference site to study these 

effects. 
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2.3 Specific Conservation Objectives 5 6 

 
 2.3.1 Water Column 

a. To prevent deterioration of the environmental quality of the bathypelagic and epipelagic water 
column (e.g. toxic and non-toxic contamination7) from levels characteristic of the ambient 
ecosystems, and where degradation from these levels has already occurred, to recover 
environmental quality to levels characteristic of the ambient ecosystems. 

b. To prevent other physical disturbance (e.g. acoustic). 

c. To protect, maintain and, where in the past impacts have occurred, restore where appropriate the 
epipelagic and bathypelagic ecosystems, including their functions for resident, visiting and 
migratory species, such as: cetaceans, and mesopelagic and bathypelagic fish populations. 

 

 2.3.2 Benthopelagic Layer 

To protect, maintain and, where in the past impacts have occurred, restore where appropriate: 

a. Historically exploited fish populations (target and bycatch species) at/to levels corresponding to 
population sizes above safe biological limits8 with special attention also given to Deep water 
elasmobranch species, including threatened and/or declining species. 

b. Benthopelagic habitats and associated communities to levels characteristic of natural ecosystems. 

 

 2.3.3 Benthos 

To protect, maintain and, where in the past impacts have occurred, restore where appropriate to levels 
characteristic of natural ecosystems: 

a. The epibenthos and its hard and soft sediment habitats, including threatened and/or declining 
species and habitats such as seamounts and coral gardens. 

b. The infauna of the soft sediment benthos, including threatened and/or declining species and 
habitats.  

c. The habitats associated with seamounts. 

 

2.3.4. Habitats and species of specific concern  

Those species and habitats of special interest for the Milne Seamount-MPA, which could also give an 
indication of specific management approaches, are listed at Annex 1. 

 
5  Specific Conservation Objectives shall relate to a particular feature and define the conditions required to satisfy the general 

conservation objectives. Each of these specific conservation objectives will have to be supported by more management 
orientated, achievable, measurable and time bound targets. 

6  Norway has a reservation on Section 2.3 “Specific Conservation Objectives”. 
7  This includes synthetic compounds (e.g. PCBs and chemical discharge), solid synthetic waste and other litter (e.g. plastic) and 

non-synthetic compounds (e.g. heavy metals and oil). 
8  “Safe biological limits” used in the following context: “Populations are maintained above safe biological limits by ensuring the 

long-term conservation and sustainable use of marine living resources in the deep-seas and preventing significant adverse 
impacts on Vulnerable Marine Ecosystems (FAO International Guidelines for the Management of Deep-Sea Fisheries in the 
High Seas, 2008). 
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3.  Status of the location 
 
The proposed area is located beyond the limits of national jurisdiction of the coastal states in the OSPAR 
Maritime Area. 
 
The international legal regime that is applicable to the site is comprised of, inter alia, the UNCLOS, the 
Convention on Biological Diversity, the OSPAR Convention and other rules of international law. This regime 
contains, among other things, rights and obligations for states on the utilization, protection and preservation of 
the marine environment and the utilization and conservation of marine living resources and biodiversity as 
well as specifications of the competence of relevant international organizations. 
 

 
4.  Marine region 
 
OSPAR Region V of the Wider Atlantic 

 
5.  Biogeographic region 
 
Atlantic Realm; Atlantic Subregion; Cool-temperate waters 
 
6.  Location 
 
The features to be incorporated within the Milne 
Seamount Protected Area also include the 
surrounding cluster of un-named seamounts.  
Boundary co-ordinates  
 

Charlie-Gibbs Fracture ZoneLatitude  Longitude 
45.30oN  41.22oW 
45.30oN  39.10oW 
44.18oN  39.10oW 
44.18oN  41.22oW  
  
 
 
7.  Size 
 
20,913 km2 
 

Azores 

Figure 1 Proposed marine protected area 
boundaries and location. Red circles 
represent known major seamount locations, 
blue shaded areas represent Exclusive 
Economic Zones and the red shaded area is 
the proposed Milne seamount protected area. 
The bold red line shows the southern and 
western OSPAR maritime boundary. 
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8.  Characteristics of the area 

 
The Milne seamount (44º 30'N 39º 30’W) is located to the west of the Mid-Atlantic Ridge. It rises to within 
1000m of the surface and is associated with several other seamounts, including the nearby Williams peak (43º 
95'N 38º 72'W) which rises to within 2000m of the surface. An ICES (2005) report shows a cluster of 
unnamed seamounts around the Milne and Williams seamounts. Few scientific studies mention Milne 
seamount by name (Louden et al, 2004) and little biological information is available.  

 
Between 75 and 40 million years ago, the Milne area was a hotspot of excess volcanism, which has since 
declined. This has produced the cluster of neighbouring seamounts that exhibit an average isostatic crustal 
thickness of around 23 km (Louden et al, 2004). It is therefore likely that the Milne seamount is made from 
the characteristic volcanic substrata with a complex structure, offering a variety of ecological niches (Epp & 

Smoot, 1989; Kitchingman & Lai, 2004). In addition, 
the neighbouring seamounts are of varying heights and 
depths (>2000m from the surface), which will likely 
affect the species assemblages around them (ICES, 
2005).  
 
 
Figure 2 shows historical Sperm whale (Physeter 
macrocephalus) catch data (19th and early 20th 
centuries) for the region around the proposed marine 
protected area.  A few individuals of this cetacean 
species were once caught around the Milne seamount, 
although the map suggests the area was not especially 
important for them. However, individual Sperm whales 
may still frequent the area. Significant aggregations of 
Sperm whales were recorded feeding around the 
Charlie-Gibbs Fracture Zone of the Mid-Atlantic Ridge 
to the northeast (Skov et al, 2008). Other cetacean 
species are also likely to frequent the proposed area as 
well as other top-predators. 
 
A recent, long-term study of breeding Cory’s 
shearwaters (Calonectris diomedea) in the Azores 
found that they used a dual-foraging strategy 
(Magalhães et al 2008). The Azores breeding 
population comprises between 50,000 and 90,000 
breeding pairs, which constitutes more than 70% of the 

breeding numbers of the Atlantic subspecies C. diomedea borealis (Monteiro et al, 1996; Magalhães et al 
2008). The birds undertake on average three short (1-4 day) trips followed by a long trip of up to 20 days 
(Magalhães et al 2008). C. diomedea on long trips headed north of the Azores to core areas of enhanced 
productivity resulting from cold water upwellings (Magalhães et al 2008).  One foraging area was the Milne 
seamount cluster (see Figure 3), with birds from western, central and eastern regions of the Azores foraging 
there (Magalhães et al 2008). As an oceanic seamount cluster may be an important foraging area outside the 
Mid-Atlantic Ridge. 

Figure 2. Historical Sperm whale (Physeter 
macrocephalus) catch data (orange dots). The 
thick red line represents the western and 
southern OSPAR maritime boundary, blue 
shaded areas are Exclusive Economic Zones 
and the red shaded area is the proposed marine 
protected area. Data from Townsend 1935. 
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Figure 3. Calonectris diomedea. Foraging ranges and destinations of
three islands in western (yellow), central (orange) and eastern (red) 
maximum ranges for individual foraging trips. Oceanographic features: 1, Flem
Milne Seamounts; 3, Charlie Gibbs Fracture Zone; 4, Charcot seamounts. Sea de
1000m; medium, 1000-2000m; dark blue, > 3000m. Reproduced from
 

. Reproduced from
 

 long trips (5-18 days) from 
Azores. Circles mark 

ish Cap; 2, 
pths: pale, < 

 Magalhães et al, (2008).   Magalhães et al, (2008).  

  
  
  
  
  
  

Given the lack of direct 
ecological knowledge about 
the proposed marine protected 
area, boundaries proposed for 
the MPA were chosen based 
on bathymetry. Boundaries 
were kept straight to allow 
ease of management and 
enforcement of regulations. 
Figure 4 shows that the 
boundaries incorporate all 
areas with a depth less than 
3500m, i.e. those areas 
accessible by fishing vessels. 
To the southeast of the 
proposed marine protected 
area, there is an unnamed 
seamount. This has not been 
included in the proposed 
marine protected area because 
the unnamed seamount is 
deeper than 3500m and 
therefore cannot be classified 

Given the lack of direct 
ecological knowledge about 
the proposed marine protected 
area, boundaries proposed for 
the MPA were chosen based 
on bathymetry. Boundaries 
were kept straight to allow 
ease of management and 
enforcement of regulations. 
Figure 4 shows that the 
boundaries incorporate all 
areas with a depth less than 
3500m, i.e. those areas 
accessible by fishing vessels. 
To the southeast of the 
proposed marine protected 
area, there is an unnamed 
seamount. This has not been 
included in the proposed 
marine protected area because 
the unnamed seamount is 
deeper than 3500m and 
therefore cannot be classified 

Milne 

Figure 4. The fishable zones within and around the proposed marine 
protected area. The white area around the proposed marine protected 
area represents depths greater than 3500 metres. The two red dots are 
known seamount locations and the red shaded area is the proposed 
marine protected area. 
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as vulnerable to fishing pressure at present.  
 
 
B. Selection criteria 
 
a. Ecological criteria/considerations 
 
1. Threatened and Declining Species and Habitats 
 
The proposed area includes seamount habitat, which is listed as a priority threatened or declining habitat by 
OSPAR (OSPAR Commission 2003). Seamount habitat qualifies as a Vulnerable Marine Ecosystems in 
relation to high seas fisheries according to criteria developed by FAO (FAO 2007, Rogers et al 2008). 
Seamount communities are also listed as habitats that are examples of ecologically or biological significant 
marine areas according to criteria developed by the CBD for identifying candidate sites for protection on the 
high seas (UNEP 2007).  
 
 
2. Important Species and Habitats 
 
There is no available information about the benthic biological communities present at this seamount, although 
it can be expected that there are significant stands of coral and other bottom living organisms present based on 
research at the nearby Corner Rise Seamounts (Waller et al 2007). A recent study of breeding pairs of Cory’s 
shearwater (C. diomedea) from the Azores found that both short and long foraging trips are made to the Milne 
seamount cluster (Magalhães et al 2008; see section A8 Characteristics of the Area and Figure 3 for further 
details).  
 
3. Ecological Significance 
  
There is little direct information about the ecological communities found within the proposed marine 
protected area.  
 
To the east of the Milne Seamount area, the closest topographical features that have been studied are the 
seamounts of the northern section of the Mid-Atlantic Ridge running from the Charlie-Gibbs Fracture Zone 
(approximately 52 – 53oN) south to the Azores and the seamounts of the Azores’ continental shelf. An 
example of a nearby seamount is the Sedlo seamount, located in the Azores sub area of the Portuguese EEZ. 
Sedlo is considered to be one of the better-studied seamounts in the OSPAR area. Hexacorrallia and sponges 
have been found dominating the summit benthic epifaunal community and the seamount is an important area 
for several commercial fish species, visiting marine mammals, seabirds and sea turtles (Menezes et al 2006). 
The northern section of the Mid-Atlantic Ridge is currently being studied as part of the Census of Marine Life 
MAR-ECO project and several papers have recently been published. To the west, the nearest chain of 
seamounts is the Newfoundland chain, however no information is available about their biology is available. 
The Milne seamount area is likely to be similar to the topographical features in its surrounding area. 

 
Seamounts are possible feeding stops along migratory routes for sea turtles. The knowledge of sea turtle 
associations with seamounts is primarily based on the Loggerhead turtle (C. caretta) (Santos et al, 2007). 
Most of the loggerheads that are found in the North East Atlantic have been carried across the Atlantic Ocean 
via the Gulf Stream from nesting sites in the South East United States (Santos et al, 2007). The loggerheads 
that frequent the waters around the Azores, Madeira and the Canary Islands are in the juvenile oceanic stage 
of development (Carr, 1986; Bolten et al, 1998; Santos et al, 2007). The possible reasons for sea turtles 
associations with seamounts include an increase in prey items and the fact that they use geomagnetic fields for 
navigation and may therefore use the magnetic signatures of seamounts for this purpose (Santos et al, 2007). 
A few satellite tracking studies have been conducted within the OSPAR region and have shown that 
individuals can be found crossing the Atlantic in the vicinity of the proposed protected area (Hays et al, 2006; 
Doyle et al, 2008). 
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Seamounts are also known to attract large numbers of pelagic animals, such as marine mammals, tuna, 
billfishes and sharks (Gubbay, 2003; Morato et al, 2008b). As noted above, historical Sperm whale (P. 
macrocephalus) data show that this species was once caught within and around the proposed marine protected 
area (see Figure 2) and it is likely that individuals still frequent the area. Indeed significant Sperm whale 
feeding aggregations and other cetacean species, were observed on the Mid-Atlantic Ridge northeast of the 
proposed marine protected area (Skov et al, 2008). 

 
4. High Natural Biological Diversity 
  
As there are no published accounts of this area, it is not possible to make site-specific comments about the 
biological diversity.  
 
5. Representativity 
  
The Milne seamount is relatively isolated from nearby regions and so may show a “typical” representation of 
an oceanic seamount habitat. The varying heights of peaks in the cluster could also support different types of 
species assemblages and niches. 

 
6. Sensitivity 
  
In general seamounts have been identified as threatened or declining marine habitats (OSPAR Commission, 
2003) and the Milne Seamount is no exception. The recent closure of several seamounts within the OSPAR 
area by the North East Atlantic Fisheries Commission (NEAFC) (including Hecate and Faraday seamounts on 
the Mid-Atlantic Ridge, Altair and Antialtair seamounts) further exemplifies recognition of their sensitivity to 
the effects of commercial fishing.  
 
Given its remote location in the middle of the Atlantic, the Milne Seamount and surrounding features may 
have had relatively little disturbance in comparison to less remote locations, although some peaks of the 
similarly isolated Corner Rise Seamounts have been seriously damaged by fishing (Waller et al, 2007).  

 
7. Naturalness 
 
Due to its remote location, it is possible that the Milne seamount cluster is relatively undisturbed and may 
therefore represent a relatively pristine seamount example within the OSPAR area. This remains to be 
confirmed by direct study. 
  
 
b. Practical criteria/considerations 
 
1. Potential for restoration 
  
Given the remote location of the Milne seamount cluster and the likely low past disturbance, protection rather 
than restoration is the aim of this proposal.  
 

2. Degree of Acceptance 
 
Seamounts have been identified as vulnerable ecosystems/habitats in many different fora and there are 
therefore strong scientific grounds warranting protection of this area. Fishing effort on the Milne cluster has 
not been quantified but, due to its remote location and relative size, it may be little fished at present. In 
addition recent NEAFC fishery closures have been implemented on several seamounts in the OSPAR region 
(ICES, 2007a). Therefore acceptance from the fishing community may be relatively high, although detailed 
consultation with any known stakeholders will be required..  
 
3. Potential for Success of Management Measures 
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On the one hand, high seas marine protection will be more difficult to implement than in places closer to land, 
where patrols and enforcement measures can be easily administered. However, on the other hand, protection 
may be easier to achieve because the number of users of the areas a much more limited, and their activities 
can be monitored remotely and in a cost effective way by Vessel Monitoring Systems and satellites (Kourti et 
al., 2001; Marr and Hall-Spencer, 2002; Deng et al., 2005; Kourti et al., 2005; Murawski et al., 2005; Davies 
et al, 2007; Rogers et al, 2008). 
 
4. Potential Damage to the Area by Human Activities 
  
On the whole, the most damaging industry operating the North East Atlantic is deep-sea fishing (OSPAR, 
2007). It is likely that as resources are depleted elsewhere, the exploration of seamounts in the OSPAR 
maritime area will continue and this could lead to the proposed area being impacted by fishing activity. As 
fisheries move into deeper waters the conditions are more conducive to net loss, and there is strong evidence 
of net dumping and significant levels of ghost fishing in the deep water north east Atlantic fishery for shark 
and monkfish (ICES, 2007b).  
 
Bioprospecting on seamounts for possible sources of biotechnology (for example bacteria on hydrothermal 
vents) may be another future threat (Gubbay, 2003). However, no information is known about bioprospecting 
within the proposed area and it seems more likely that this will occur around hydrothermal vent sites in the 
near future (Synnes, 2007). 
 
In the future, exploitation of seamounts by humans could expand in scope. A possible threat could be mineral 
exploitation through mining for their cobalt crusts (Probert, 1999). However, no information is known about 
the mineral composition of Milne seamount and the surrounding area.  

 
5. Scientific value 
 
There is little information about the Milne Seamount cluster specifically. This highlights the need for more 
research in this region. As noted in the introduction, scientific knowledge of seamounts in general is poorer 
than for many other marine habitats (Gubbay, 2003). . Therefore remote seamounts such as the proposed site 
have high scientific value. A research program to better understand high seas seamount habitats should 
accompany protection of this area.  

 
 
C. Proposed management and protection status 
 
1. Proposed management 
 
The following actual or potential human activities taking place in the area will or might need regulation 
through a management plan: 
 
Deep sea and high seas fishing using fixed and mobile gears (both at the seabed and in the water column) 
Vessel traffic 
Seabed mining or other resource exploitation 
Bioprospecting 
Cable laying 
Military sonar 
 
 
2. Any existing or proposed legal status 
 
I National legal status (e.g., nature reserve, national park): 

• N/A Area beyond national jurisdiction 
II Other international legal status (e.g., NATURA 2000, Ramsar):  

• None at present 
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Annex 1 

Species and habitats of special interest for the Milne Seamount-MPA 
 

A. Habitats 

Threatened and/or declining Habitats9 

 Seamounts 

 Coral Gardens 

Other Features of special concern 

 Deepwater and epipelagic ecosystems, including their function for 
migratory species 

 Habitats associated with seamount structures, including their 
function as recruitment and spawning areas 

 Benthopelagic habitats and associated communities, including 
commercially fished species 

 Hard substrate habitats and associated epibenthos, including cold 
water corals and sponges 

 Soft sediment habitats and associated benthos, including "coral 
gardens" of non-scleractinian corals 

 

B. Species 

Threatened and/or declining Species10 

Other Species of special concern 

 Cetaceans 

 Deep water sharks 

 Oceanic seabirds like Cory’s Shearwater 

 

 
 

 
9  According to the OSPAR List of threatened and/or declining Species and Habitats (OSPAR Ref. No.: 2008-6) 
10  Based on their known geographic distributions and habitat associations, the presence of threatened species, including Orange roughy 
(Hoplostethus atlanticus), Leatherback turtle (Dermochelys coriacea), Loggerhead turtle (Caretta caretta), Portuguese dogfish (Centroscymnus 
coelolepis), Gulper shark (Centrophorus granulosus), and Leafscale gulper shark (Centrophorus squamosus), is strongly suspected, but remains to be 
proven by direct observation. 


