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1 Int roduct ion 

1 .1 Par t icipat ion 

The following members of the Working Group on Deep Water Ecology (WGDEC) participated in 
producing this report (see Annex 1 for addresses). 

Peter Auster* USA 
Robert Brock USA 
Sabine Christiansen Germany 
Anthony Grehan Ireland 
Jason Hall-Spencer UK 
Kerry Howell UK 
Emma Jones* UK 
Gui Menezes* Portugal 
Pål Mortensen* Norway 
Karine Olu France 
Murray Roberts UK 
Steve Ross USA 
Sigmar Steingrímsson Iceland 
Mark Tasker (chair) UK 

* = unable to be in Miami, but contributed from afar. 

1 .2 Term s of Reference 

The 2005 Statutory meeting of ICES gave the Working Group on Deep Water Ecology the 
following terms of reference: 

a) compile a list of seamounts in the OSPAR area and classify them initially on the basis of 
physical attributes; 

b) on the basis of evidence to be sought from fisheries managers and other sources, review the 
distribution of fishing activity on seamounts; 

c) review possible classifications of deep-water habitats in the North Atlantic and frameworks for 
describing sensitivity to fishing activities; 

d) examine possible ways of describing fish communities on seamounts; 

e) report on new information on the distribution and status of cold water corals in the North 
Atlantic and recommend ways by which information on the occurrence of these species might be 
made more easily available and kept up to date; 

A further term of reference requested that the Chairs of WGDEC and WGDEEP cooperate to 
ensure that expertise on cold-water corals and on deep-water fishing was available at the meeting. 

1 .3 Just i f icat ion of Term s of Reference 

The group s first report provided scientific background to advice requested by OSPAR on threats 
to seamount habitats in the NE Atlantic. The group encountered a number of problems in 
responding to the relevant terms of reference on this issue. The first two and the fourth of this year 
terms of reference address these difficulties. 

1 .4 Overview by t he chai r 

The definition of seamount remains controversial.  From a geological/geophysical perspective, 
such features are reasonably straightforward to describe, however biological (and more particularly 
biological conservation) perspective, there are a number of difficult issues.  We know that the 
communities of organisms growing on or living near some seamounts are characteristically 
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different from the surrounding seas in a similar way to communities on land mountains are 
different from those on the surrounding plains.  Some of these seamounts protrude sufficiently high 
above the surrounding seabed and approach close enough to the sea surface that they may be 
accessible to fisheries 

 
and the collateral environmental damage that can accompany fisheries.  

This combination of features 

 
unusual or unique marine communities, coupled with risk of 

damage from fishing - means that seamounts have become important areas to protect and conserve 
in the eyes of those wishing to safeguard marine biodiversity.  However, it is plain that not all 
seamounts are the same, either a biodiversity aspect or from a vulnerability to fishing pressure.  In 
addition the number of seamounts will vary depending on the precise definition used.  In an ideal 
world, all seabed communities on seamounts and elsewhere would be surveyed and mapped and 
then a representative proportion could be chosen for protective measures.  Such an ideal though is 
never likely to be achieved, so a proxy using known physical properties may be a way forward.  To 
this end, the report classifies seamounts (using the current OSPAR definition) on the basis of a 
number of physical properties.  A start has also been made on understanding the likely fishing 
pressure on these.  A full review (and mapping) of fishing pressure on all OSPAR area seamounts 
would be possible, but not without considerably more resources than are available to the working 
group at present. 

Two further terms of reference looked at ways of classifying deep-water habitats and fish 
communities on seamounts in the North Atlantic. 

Our final term of reference this year was to report on new information on cold water corals in the 
North Atlantic.  Compared with some previous years, rather little information was forthcoming to 
the working group, but we know that further information has been gained from surveys and 
research projects that was not made available to the group.  We hope to describe this information in 
future years. 

1 .5 Acknowledgem ent s 

We would like to thank NEAFC, SEERAD and JNCC for access to the VMS data. Bernd 
Christiansen, Stefan Hain, Stephanie Blouin, Filipe M. Porteiro, Andreia Braga Henriques and 
Oscar Ocaña of the Department of Oceanography and Fisheries, University of the Azores all 
helped by providing information or interpretation.  
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2 A l ist and classi f icat ion of seam ounts in t he OSPAR Area 

Term of Reference: compile a list of seamounts in the OSPAR area and classify them initially on 
the basis of physical attributes. 

2 .1 Sum m ary 

2.1.1 Def ini t ions 

In the context of OSPAR, seamounts are defined as undersea mountains, with a crest that rises 
more than 1,000 metres above the surrounding sea floor (originally Menard, 1964). Seamounts can 
be a variety of shapes, but are generally conical with a circular, elliptical or more elongate base. 
Seamounts are volcanic in origin, and are often associated with seafloor hot-spots (thinner areas 
of the earth s crust where magma can escape). Seamounts, often with a slope inclination of up to 
60°, provide a striking contrast to the surrounding flat abyssal plain. Their relief can have 
profound effects on the surrounding oceanic circulation, with the formation of trapped waves, jets, 
eddies and closed circulations known as Taylor columns (Taylor, 1917). 

This definition is primarily topographical and geological. This has its difficulties in the context of 
conservation of biodiversity. There is nothing particularly important biologically about any specific 
height above the seabed, or shape. A consequence of this is that the term seamount has begun to be 
applied to structures of a lower elevation above the sea floor, including those of only a few tens of 
metres high (e.g., Epp and Smoot, 1989; Rogers, 1994). A forthcoming book (which is biological 
rather than geological) defines a seamount as any topographically distinct seafloor feature that is at 
least 100 meters high but which does not break the sea surface, excluding large banks and shoals 
(e.g. Georges Bank, Porcupine Bank) as well as topographic features on continental shelves.  We 
review these definitions in the following sub-sections. 

All definitions based on physical characteristics (e.g. height) are equally as arbitrary as the original 
1000m height definition, but widening any definition brings with it the added complication that not 
all seabed in the OSPAR area has been surveyed and certainly has not been classified. If there were 
many habitat locations, it would also seem unlikely that there would be any evidence that could 
justify the habitat thus defined as a whole as being threatened and declining. 

2.1.1.1 OSPAR 

Based on Menard (1964, quoted and confirmed in a review of seamount literature by Rogers 1994), 
OSPAR uses the following criteria for defining seamounts (for mapping purposes):  

 

structures rising more than 1000 m from the seafloor,  

 

of volcanic origin, often associated with seafloor hot-spots

  

of a variety of shapes, but generally being conical, circular or more elongate base 

The shape and slope angles encountered at seamounts (up to 60°) are expected to exert a significant 
influence on oceanic circulation and possibly productivity. Enhanced currents contribute in 
keeping sediment veneer low on the basaltic hard substrate sediment. Therefore seamounts are 
considered to constitute a particular habitat, in difference to the habitats of the surrounding flat 
abyssal plains. 

OSPAR received site nominations from its Contracting Parties and observers and checked the 
1000m elevation criterium using available bathymetry data. Of 39 nominated features only 24 were 
considered for being a seamount according to the OSPAR working definition, 9 of them in areas 
beyond national jurisdiction. 
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2 .1.1.2 The General Bathymet r ic Chart of the Oceans (GEBCO) 

Most of the seamounts mapped by OSPAR were identified as a seamount" in earlier versions of 
the GEBCO Undersea features database published by the International Hydrographic 
Organisation and the Intergovernmental Oceanographic Commission (see 
http://www.ngdc.noaa.gov/mgg/gebco/). The GEBCO terminology is standardised and both 
terminology and features listed are regularly updated. The recent list of undersea features was 
published in December 2005. 

The GEBCO terminology guidelines (2001) define seamounts as: 

 

a discrete (or group of) large isolated elevation(s), greater than 1000m in relief above the 
sea floor, characteristically of conical form. Guyots are those seamounts having a 
comparatively smooth flat top. The database and maps identify individual seamounts, 
seamount chains (a linear or arcuate alignment of discrete seamounts, with their bases 
clearly separated) and seamount provinces. Further, knolls and hills are distinguished, 
both seafloor elevations of less than 1000m. 

The GEBCO definition does not distinguish between seamounts of volcanic origin and those of 
continental or tectonic origin. Some structures considered as seamounts in earlier versions of 
GEBCO, such as Josephine Seamount, were considered as a bank in 2005. The GEBCO definition 
of a bank is: 

 

An elevation of the sea floor, over which the depth of water is relatively shallow, but 
sufficient for safe surface navigation. 

This means that the term seamount is applicable also to banks, if the other criteria (see above) are 
met. 

2.1.1.3 Epp and Smoot (1989) 

Epp and Smoot (1989) in an analysis of multi-narrow-beam bathymetric data from the US Naval 
Oceanographic Office used the term seamount for all circular or elliptical features of volcanic 
origin, regardless of size, including those where flanking rift zones or slumping alter the basic 
circular or elliptical shape. They identified 810 seamounts of a minimum height of 50 fathoms (93 
m) in the North Atlantic between the equator and 70°N. 

2.1.1.4 Kitchingman & Lay (2004) 

Kitchingman & Lay (2004) inferred a potential global seamount distribution from a set of 
algorithms applied to a digital global elevation map, derived from satellite gravimetry data and 
distributed by the U.S. National Oceanographic and Atmospheric Agency (NOAA). They assumed 
that a possible seamount should have a rise of 1000m or more from the seabed and should be 
roughly circular or elliptical in shape. The occurrence of volcanic activity was not a defining 
parameter. Ground truthing was performed on a dataset of known seamounts set at a 30-minute 
resolution and produced from a combination of data from the US Department of Defence Gazetteer 
of Undersea Features (1989) and SeamountsOnline (see http://seamounts.sdsc.edu). It was found 
that approximately 60% of the known seamounts were within 30 minutes (=30 nm) of predicted 
seamounts. 

This method overcomes the limitations of global bathymetry data coverage, however the result of 
the analysis is highly dependent on the inclination (or degree of change in depth), deviation from 
ideal shape and summit area allowed. Ridge-like structures were excluded. A conservative 
approach was taken, indicating that the 2700 seamounts identified for the whole Atlantic Ocean are 
rather an under- than an overestimate.  

http://www.ngdc.noaa.gov/mgg/gebco/
http://seamounts.sdsc.edu
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2 .1 .2 Classif icat ion 

The discrepancies between the various maps of NE Atlantic seamounts, either derived from 
satellite gravimetry or produced from traditional bathymetry, point to the significance of resolution 
and scale of the bathymetric information. Swathmapping is available from only a few areas of 
limited extent. Most of the bathymetric  information therefore stems from point measurements, 
accumulated over the last 120 years. Data coverage is poor in some areas and, in particular where 
elevation changes rapidly, insufficient for the resolution of topographic structures of limited extent. 
In addition, bathymetric information of topographic features may be scattered over various labs 
and not readily available, although recently there has been some effort to collate information about 
seamounts in central databases.  

Due to the unreliability of satellite-derived bathymetry, we made a conservative approach to 
compile the new list of seamounts >1000 m in the OSPAR region (Table 2.1.2.1), mapped in 
Figure 2.1.2.1 with Figures 2.1.2.2 

 

2.1.2.4 showing details from specific regions. The list is 
based mainly on the latest GEBCO undersea features list. Since information about the geological 
origin is not available for all seamounts, we did not apply this criterion. Additional information 
was gathered from various sources, including a.o. GEBCO charts 508 and 973, International 
Bathymetric Chart of the Arctic Ocean (IBCAO), WWF/Rogers 2001, EarthRef Seamount 
Catalogue, IFREMER Bathymetric Chart of the Eastern North Atlantic. Names and synonyms 
from other lists of seamounts are provided. It is likely that further local names exist for some of the 
seamounts and we had difficulty matching some local names with locations used in this table, 
especially in the Azores area. The list is categorised into eight divisions 

 

summit inside euphotic zone 

 

summit above daytime depth of deep scattering layer 

 

summit below daytime depth of deep scattering layer but at a depth of less than 2000m 

 

summit depth more than 2000 m 

 

insufficient or unclear information 

 

unnamed seamounts identified from GEBCO/IBCAO bathymetry 

 

seamounts named on IFREMER chart 

 

immediately south of OSPAR boundary at 36° 

The first four of these categories provide a possible biologically-meaningful classification, while 
the following three could hopefully one day be reclassified as one of the first four. Note that the 
submerged slopes of oceanic islands, many of which have the same origins as seamounts, have 
many geological and ecological features in common with seamounts. 

Table 2.1.2 provides further information that might be used for classification including bottom 
depth, summit depth, general indication of size and shape and what is known of surface rock and 
overlying sediments. 

The list is grouped in categories basically according to summit depth, as proposed in Pitcher et al. 
(in prep.). The list features three shallow seamounts with their summits reaching into the euphotic 
zone. The summit of 14 intermediate seamounts is above daytime depth of deep scattering layer. 
The total of 45 deep seamounts is subdivided into 21 with summits shallower than 2000m, i.e. 
potentially within reach of the fishing industry, and 24 with summits below 2000m. For eight 
seamounts there was insufficient information available. We added four unnamed features as 
examples for undersea elevations which probably qualify for the term seamount, but have not been 
accepted for the GEBCO list yet. The last category includes seamounts of the Horseshoe range 
lying just south of the OSPAR region. 

From an ecological point of view, and taking into account what makes seamounts vulnerable to 
human activities, the criteria of greater than1000m height and of volcanic origin are of doubtful 
utility. There is still debate about whether some of the seamounts are of volcanic, continental or 
tectonic origin, and not all seamounts have been sampled geologically so far. Certainly the 
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distribution of hard and soft substrates is more important for the ecological characteristics of 
undersea elevations than their geological origin. Note that oceanic islands, many of which have the 
same origins as seamounts, share many common features and ecological effects on their submerged 
slopes. 

Finally, we will classify seamounts as being large or small, depending on whether their heights 
exceed 1500m (regardless of depth). This height separation is useful in isolating large seamounts, 
whose global distribution is well resolved by satellite altimetry, from small seamounts whose 
distribution must be inferred from local, acoustic mapping and therefore remain poorly sampled. 

 

Figure 2.1.2.1 Seamounts in the OSPAR region  
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Figure 2.1.2.2. Detailed char t of seamounts in the Tore-Horseshoe region to the west of the Iberian 
peninsula. Legend as in Figure 2.1.2.1. 


