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1. Overview 
 

Seamounts are elevated seafloor features. The geological definition of a seamount is 
any feature greater than 1000 m in elevation from the seabed and of limited extent 
across the summit. Other underwater features with less than the 1000 m elevation are 
also usually referred to as seamounts by biologists due to the similarity in biological 
communities between such features and geologically defined seamounts. The 
biological definition of seamounts, which is any elevated seafloor feature above 
250 m, will be used throughout this document.  
 
Seamounts are associated with elevated levels of productivity and typically support 
unique biological communities with high levels of endemism.. Seamounts are an 
important habitat for commercial deepwater fish stocks such as cardinalfish, orange 
roughy, oreos, alfonsino and bluenose, which aggregate around these features for 
either spawning or feeding.  
 
Seamounts are becoming increasingly vulnerable to fishing as technology has allowed 
the expansion of fishing fleets to venture beyond areas of national jurisdiction and 
onto the high seas. The predominant fishing method over seamounts is the bottom 
trawl. The effects of trawl gear have been well documented and, depending on the 
degree of contact with the bottom, these include effects such as scraping and 
ploughing of the seabed, sediment re-suspension, the destruction of non-target benthic 
animals, especially calcified structural forms like corals and sponges.  

 
Very little is known about the interactions between the biological communities that 
inhabit seamounts and the level of dependence of the specific community components 
on one another. Bottom trawling is likely to have negative effects on the long-term 
sustainability of seamount habitats, and hence on associated components, including 
commercial fish populations, although the likely duration of these effects have not yet 
been properly quantified.  
 
There are currently minimal management practices in place to protect the biodiversity 
on seamounts on the high seas in the South Pacific Ocean. Recently the United 
Nations General Assembly agreed to implement an ecosystem approach to fisheries 
management, and requires interim measures to avoid the adverse impacts of bottom 
trawling to be in place by December 2007 (UNGA Sustainable Fisheries Resolution 
61/105).  
 

2. Physical Description  
 

Seamounts are elevated seafloor features that peak below sea level. Most seamounts 
are circular or elliptical (Epp & Smoot 1989), although very elongated seamounts do 
occur (Wessel & Lyons 1997) (Figure 1). Seamounts are often volcanic in origin, 
formed by volcanic activity over hotspots in the earths crust. Spreading of the 
seafloor away from these hotspots via plate tectonic movements means that 
seamounts often form in long chains or elongated clusters.   

 
There are many definitions of seamounts. The geological definition of seamounts is 
any feature greater than 1000 m in elevation off the seabed and of limited extent 
across the summit (Epp & Smoot 1989). Other defined submarine features include 
knolls - an isolated elevation rising less than 1000 m from the seafloor and of limited 
extent across the summit; and, pinnacles - a smaller pillar-like elevation off the 
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seafloor. Biologists frequently refer to all of these features collectively as seamounts 
due to the similarities of biological communities on these features. This document, 
unless otherwise stated, will use the biological definition of a seamount, which is any 
elevated seafloor feature above 250 m. 
 

 
 

 

 

 

 

 

 
Figure 1: A multi-beam image of seamounts on the Lord Howe Rise.  

2.1   Distribution  
 

Seamounts are present in all ocean basins (Figures 2 & 3). It is difficult to estimate a 
precise number of seamounts, as this depends on the definition used and the 
resolution of the bathymetry map used.  
 
Kitchingman & Lai (2004) estimated there to be at least 14 287 seamounts globally 
with elevation greater than 1 000 m, with 8 952 occurring in the Pacific Ocean. 
Kitchingman and Lai (2004) generated an estimate of the number of seamounts in the 
world’s oceans by using two algorithms relying on the depth differences between 
adjacent cells of a digital global elevation map (ETOPO2). Allain et al. (2007) cross-
checked Kitchingman and Lai’s data set with other datasets to remove any atolls and 
islands there were incorrectly classified as seamounts and found that 713 (12%) were 
misclassified and that only 25% (1 537 seamounts) could be verified. Out of the 1 537 
seamounts, a further 694 were multiple identifications of the same feature. The list of 
seamounts is therefore not yet definitive and more work needs to be done.    
 
Previously, Wessel (1997) estimated a similar number of seamounts within the 
Pacific Ocean, 8 882 which were extrapolated by vertical gravity gradients using 
remote sensing data. An earlier study by Smith & Jordon (1988) estimated 
considerably more seamounts, with 30 000 seamounts greater than 1 000 m high in 
the Pacific Ocean, and between 600 000 and 1.5 million seamounts of all heights in 
the Pacific Ocean. Smith & Jordon (1988) derived seamount numbers by comparing 
wide-beam echogram counts, sea beam swath counts and counts from bathymetric 
maps.  
 
The total area covered by seamounts in the South Pacific Ocean is unknown. 
However, it is thought that the majority of large seamounts occur in the Pacific Ocean 
(63%), with 52% of those on the high seas beyond areas of national jurisdiction 
(Kitchingman & Lai 2004).   
 
Current trawlable depths range from 250 – 1500 m, which encompasses about 18% of 
seamounts estimated by Kitchingman & Lai (2004).  

NIWA 
NIWA 
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Figure 2: Global distribution of seamounts (seamount defined as > 1000 m and round or 
elliptical in shape).  Source: Kitchingman & Lai (2004).  

 
= Predicted seamount locations (14 300) from Kitchingman & Lai 2004) 
 
= Sampled seamounts (but no available biological data) 

 
= Seamounts with some level of biological data 
 
= Seamounts that have received taxonomically broad sampling; sampling effort and relative 

 abundances are known.  

Figure 3: Seamount distributions within the southwest Pacific Ocean (seamount defined 
as any feature >1000 m. Seamounts positions derived from satellite altimetry data, e.g. as 
per Rowden et al. 2005). 
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NOTE: A figure similar to Figure 3 above is under preparation for the entire proposed 
South Pacific RFMO area. 

2.2  Productivity 
 
Seamounts affect ocean circulation; water movement in the deep sea is accelerated 
upon reaching the elevated surface of the seamount. This results in the up-welling of 
relatively cool, nutrient rich into nutrient poor surface water (Clark et al. 1999). This 
results in higher productivity over seamount localities (Clark et al. 1999). As a result, 
enrichment of bottom-associated communities and high abundances of demersal 
fishes has been regularly reported over seamounts. 
 

3.  Biological Description 

Seamounts support unique biological communities, sometimes with high levels of 
endemism (Koslow et al. 2001). Although they appear to be geographically isolated, 
the large numbers of seamounts, often distributed as chains of seabed features may 
serve as stepping stones for dispersal across large open ocean basins, providing 
navigational features and pools of high productivity and food availability. In 
particular, the life-cycles of ocean basin species that are long-lived, with slow growth 
rates and typically low productivity are often associated with seamounts (Koslow 
1996, Froese & Sampang 2004, Morato et al. 2004).  
 

3.1  Associated Species 
 

Due to the typically accelerated currents, the benthic communities on seamounts are 
generally dominated suspension feeders such as deep and cold water corals (Rogers 
1994). Deeper seamounts, in particular, are dominated by cnidarian suspension 
feeders, including stony corals, gorgonian corals, black corals, sea anemones, sea 
pens and hydroids (reviewed in Rogers 2004; see also Koslow et al. 2001, Rowden et 
al. 2002). Other common suspension feeders typically found on seamounts include 
barnacles, bryozoans, polychaete worms, molluscs, sponges, basket stars, brittle stars 
and crinoids. There is also an associated mobile benthic fauna that includes 
echinoderms (sea urchins and sea cucumbers) and crustaceans (crabs and lobsters) 
(reviewed by Rogers 1994).  
 
Soft sediments also accumulate on seamounts, with polychaete worms being the 
dominant inhabitant of these sediments. Marine protozoans are abundant on seamount 
sediments in the Pacific, Atlantic, and Indian Oceans (Clark et al. 1999).  
 
Corals may form cold, deep water reefs on seamounts, adding high levels of 
biological structural complexity, and resultant high habitat diversity, to seamounts. 
These reefs provide food, habitat and shelter for a variety of other species, and are 
likely to be structurally important within the ecosystem (Krieger & Wing 2002). 
Strong associations between cold water corals and other species have been well 
documented.  A recent review of direct dependencies of coral associated organisms 
has shown 114 species to be mutually dependant on cold-water corals1 (Buhl-
Mortensen & Mortensen 2004).    
 

                                            
1 In biology, mutualism is an interaction between two or more species where both species 
derive benefit. 
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Seamounts provide an important habitat for commercial deepwater fish stocks such as 
cardinalfish, orange roughy, oreos, alfonsino, ribaldo, southern boarfish, Patagonian 
toothfish and bluenose (Koslow 1996) which aggregate around these features for 
either spawning or feeding. Koslow (1996) investigated activity levels and life history 
patterns of deep sea fish and concluded that seamount associated fish are more highly 
specialised than other deep sea fish, being are characterised by robust morphology, 
and strong locomotory ability. Their flesh has high protein and lipid content but low 
water content, they have substantially higher metabolic rates, late maturity, extended 
reproductive periods and extremely long life spans (in the order of 100+ years) 
(Koslow 1996). Current lists of fish species associated with seamounts are 
incomplete, but already list 535 fish species (Froese & Sampang 2004). Of those 
listed, 365 are demersal or benthopelagic and 170 are pelagic species. All are 
piscivorous (Froese & Sampang 2004) (see www.seamounts.sdsc.edu for fish species 
found associated with seamounts in the South Pacific Ocean).  
 
Limited sampling of seamount-associated fauna has been conducted in the South 
Pacific Ocean. Biodiversity data for the world’s sampled seamounts is available at 
(http://seamounts.sdsc.edu). As of May 2005 there are 1 289 records from 231 
seamounts in all ocean basins. It is estimated that only 3-4% of seamounts have been 
sampled for invertebrates, and even this sampling has been conducted in an ad hoc, 
non-systematic and non-quantitative manner (Stocks 2004) (Figure 2).  When using 
this database, it is therefore important to acknowledge that the data indicate ‘presence 
only’ at the time and place of sampling, and the absence of data does not necessarily 
mean that that species, or indeed a range of other un-detected species, does not occur 
on a seamount.. 
 
In 2003 a New Zealand research voyage (NORFANZ) sampled the benthic fauna and 
associated fish species on the Lord Howe Rise and the Norfolk Ridge. Results are still 
preliminary, but the survey has served to illustrate the costs and benefits of a project 
of this nature.  In total, 590 fish species and 1 305 macro-invertebrate species were 
provisionally identified on board during the survey. A substantial increase in the 
number of macro-invertebrate species is envisaged as the collection of samples is 
further researched and will take researchers around the world several years to 
examine all of the material, especially the invertebrates, and to describe the unknown 
species. It is estimated that over 20% of the invertebrate species are likely to be either 
new records for the region, or new to science (Roberts & Clark 2006). For more 
detailed information about the species found at these locations see Clark et al. (1999). 
For more detailed information about the species sampled in the southeast Pacific 
Ocean see Parin et al. (1997).  
  
Several studies have sampled and described the fauna associated with seamounts 
inside the New Zealand EEZ (see Rowden et al. 2002; Rowden et al. 2003; Rowden 
et al. 2004; Tracey et al. 2004). The degree of overlap in community structure inside 
and outside the New Zealand EEZ is unclear.   
 
There is some evidence for an association of valuable highly-migratory pelagic 
species such as bigeye tuna, bluefin tuna, yellowfin tuna and swordfish with 
seamounts (Adam et al. 2003, Musyl et al. 2003, Campbell & Hobday 2003, Holland 
et al. 1999). It is thought that these pelagic fish primarily use seamounts for feeding 
grounds, but may also make use of such areas for spawning and nursery grounds, and 
possible as navigational markers.  
 
There is evidence that seamounts also represent potentially important focal points for 
seabirds foraging in mid-ocean (Haney et al. 1995).  Compared to adjacent waters 
seabird density and biomass within a 30 km radius centred on the Fieberling Guyot 
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seamount summit (in the eastern North Pacific), were 2.4 and 8 times higher 
respectively (Haney et al. 1995). The seabird aggregation observed was attributed to 
changes in the abundance and/or behaviour of pelagic organisms in the deep 
scattering layer over seamounts (Haney et al. 1995).   
 
Links between benthic and pelagic systems on seamounts are assumed to exist, but 
there is little research on the subject. A study by Bulman et al (2002) showed there 
was little link between the pelagic and benthic components through food web 
modelling on seamounts of East Tasmania. However, potential links between pelagic 
and benthic components of seamount ecosystems go further than food web modelling 
and include trophic, ontogenetic and mechanistic links related to chemical processes 
such as nutrient cycling. The scientific committee of the western and central Pacific 
Fisheries Commission are currently investigating the relationship between seamounts 
and pelagic fisheries (see Allain et al. 2006).    
 
To date, seamounts studies have been generally aimed at assessing the overall 
diversity of seamount communities and levels of endemism, and little is known about 
how species are distributed over seamounts at a regional and global scale.  

3.2   Endemic Species  
  

Research to date indicates that biodiversity on seamounts can be extremely high. The 
fauna of seamounts are typically highly unique and may have a limited distribution 
restricted to a single geographic region, a seamount chain or even a single seamount 
location (Rogers 2004, Koslow et al. 2001, Richer de Forges et al. 2000, Parin et al. 
1997). Levels of endemism (species not found anywhere else) on seamounts are 
relatively high, compared to the deep sea. Between 31 and 36% of species from the 
Norfolk Ridge and Lord Howe Rise are endemic (Richer de Forges et al. 2002), 
~35% on Tasmanian seamounts (Koslow et al. 2001), and 44% for fishes and 52% for 
bottom-living invertebrates on the Nasca and Sala-y-Gomez seamount chains (Parin 
et al. 1997) have been documented as endemic species.  
 
Why seamount communities are characterised by high levels of endemism is 
uncertain, but is likely to have resulted from the physical isolation of seamounts, with 
limited larval dispersal and resultant genetic isolation leading to a high rate of 
speciation amongst seamount populations. In areas of the same habitat type within the 
deep sea, at similar latitudes and depth, ~1 000 km apart, little overlap in community 
composition has been observed (Richer de Forges et al. 2000).  

 
Even within seamount groupings or ridge systems in parts of the southwest Pacific 
Ocean, low species overlap has been observed. Seamounts in clusters or along ridge 
systems therefore appear to function as ‘island groups’ or ‘chains’ leading to highly 
localised species distributions and speciation between groups or ridge systems 
(Richer de Forges et al. 2000). The fauna of the Nasca and Sala-y-Gomez seamount 
chains close to Chile in the Southeast Pacific are far more closely related to the Indo-
Pacific fauna than to the Chilean coast species (Parin et al. 1997).  
 
A major problem with seamount studies is that the large number of samples collected 
is often not studied due to time/ funding and specific taxonomic skill restraints. These 
issues combined with the discovery of a large number of species new to science can 
make it difficult to compare the biodiversity of different seamounts or of continental 
slope and seamounts.      
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4.  Fishing Practices 

4.1 Fishing Technology 
 

The main bottom trawl fisheries occurring around seamounts are trawl fisheries for 
deepwater species (e.g. alfonsino, orange roughy). The deepwater fishing fleet 
comprises large factory trawlers (mainly >50 m) which process the catch on board, 
and smaller vessels (25 and 40 m) that land the fish whole. Because of the rough 
bottom types and steep terrain, trawl gear typically deployed on seamounts is robust 
with large steel or solid rubber bobbins on the ground-rope. This allows the gear to 
roll over the surface and to be less prone to jamming on protruding rocks, but also 
makes such trawls highly destructive to marine life.    

 
Advances in electronic fishing equipment have been important in developing 
seamount fishing. Previously, gear loss in the fishery was substantial, and fish 
aggregations, once found, were difficult to relocate. Multi-beam sonar sounders have 
been used to locate and map seamount and other seabed features. Net monitors 
mounted on the headline give information on the performance of the trawl, when it is 
on the bottom, the depth, the opening of the net, the amount of fish being caught, and 
the roughness of the bottom. The most significant development has been the 
improved navigation systems, particularly as GPS satellite navigation, and more 
recently the declassification of the precision of GPS satellite position information. 
These improvements in technology have led to reductions in gear loss and more 
efficient fishing, and potentially more damage to marine life in areas now targeted by 
these fishing operations.   

4.2  Fishing History 
 

Compared to fisheries over the continental shelf, catch rates on seamounts typically 
decline rapidly once a fishery develops (Watson & Morato 2004), partially as an 
inevitable consequence of the slow growth and low productivity of commercially 
fished target species on seamounts. Since the early 80’s, seamounts in the southwest 
Pacific have sustained high fishing pressure and have yielded large catches over a 
number of years. The number of seamounts exploited by deepwater fisheries on the 
high seas in the southwest Pacific has also increased dramatically over time.  
 
In the South Pacific region, most fishing on seamounts is driven by the orange roughy 
fishery (see Clark & O’Driscoll 2003). Commercial fisheries for orange roughy occur 
on ridge systems and seamount chains in the Tasman Sea and southwest Pacific 
Ocean. Fisheries on the high seas in the South Pacific Ocean started on the “Westpac 
Bank” (which is close to the main fishing grounds on the SW Challenger Plateau) in 
the early-mid 1980s. Further exploration in the region resulted in discoveries of 
commercial fisheries on the Lord Howe Rise in 1987-88, Northwest Challenger 
Plateau in 1998-89, Louisville Ridge in 1993-94, South Tasman Rise in 1997-98, and 
West Norfolk Ridge in 2001-02.  (These orange roughy fisheries are discussed in 
more detail in the orange roughy species profile.)    
 
Seamount fisheries often start off intensely and then, as catches decrease on one 
seamount area, fishers move onto another seamount, resulting in a ‘serial depletion’ 
of stocks along the series of fished seamounts, and eventually an overall decline in 
catches from the area. The orange roughy fishery by New Zealand vessels on the 
Louisville ridge peaked in 1994-95 at over 11 000 t, and had declined to 1 419 t in the 
2003-04 season.     
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The main seamounts that are fished by bottom trawl in the proposed SPRFMO region 
are described below: 
 
Louisville Ridge 
The Louisville Ridge is a chain of more than 60 seamounts extending for over 
4 000 km southeast from the Kermadec Ridge. Fishing began in 1993-94 in the 
central part of the Ridge, and spread both northwest and southeast in subsequent 
years. The Louisville Ridge complex is mostly fished by New Zealand vessels, 
although vessels from Japan, China, Russia and Ukraine occasionally fish this area. 
Australian vessels have not fished on the Louisville Ridge since 2000. The number of 
tows on this area from New Zealand vessels in 2003-04 was 1 336 and this has 
steadily decreased to 581 tows in the 2005-06 year.   
 
South Tasman Rise 
Exploratory fishing for orange roughy on the South Tasman Rise by New Zealand 
and Australian vessels started in the late 1980’s, and by 1997 a major fishery had 
developed. New Zealand vessels stopped fishing there in 2002. Australia is still 
currently active in these fishing grounds. However, catches are low and the number of 
tows has decreased from 67 in 2003-04 to 18 in 2005-06 (Clark unpublished).    
 
Lord Howe Rise 
Both Australian and New Zealand vessels fish the Lord Howe Rise. Effort has been 
relatively consistent by Australian vessels since 2003-04, with the number of tows 
staying at 21. Effort by NZ vessels has decreased from 207 tows  in 2003-04 to 71 in 
2005-06 (Clark unpublished)  
 
NW Challenger 
Fishing on the NW Challenger Rise is predominantly conducted by New Zealand 
flagged vessels. Effort increased to 1 007 tows in 2004-05, but dropped back down to 
399 tows in 2005-06. Australian flagged vessels fishing effort went from 72 tows in 
2003-04 to 1 tow in 2005-06 (Clark unpublished). Tow behaviour has changed, with 
longer tow duration covering larger areas of the flat bottom increasing, and hill 
fishing decreasing. 
 
West Norfolk 
Fishing on the West Norfolk Ridge is predominantly by New Zealand flagged 
vessels. Fishing effort continues to increase from 90 tows in 2003-04, to 33 tows in 
2005-06 (Clark unpublished). 
 
Some fishing for deep snappers using benthic dropline methods has occurred on the 
high seas in the South Pacific region, however, the extent of this fishing is unknown. 
Bentho-pelagic species such as those caught by dropline might be a link between the 
benthic and pelagic components of the ecosystem.   
 
The deep sea lobster Projasus parkeri is also found on the Lord Howe Rise and has 
been commercially exploited, but detailed catch and effort data are unavailable. Jasus 
caveorum has been fished on the Foundation seamounts in the Southeast Pacific using 
pots.    
 
Projasus bahamondei is a dominant megabenthic predator on the Nasca and Sala Y 
Gomez seamounts in the southeastern Pacific (Parin et al. 1997) but it is unknown 
whether these have been harvested or not.  
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4.3   Unregulated/ unreported fishing  
 
There is no information available.  
 

5.  Impacts of Fishing  
5.1   Habitat Damage 
 

Fishing on seamounts is generally restricted to the relatively small areas that are 
accessible to current bottom trawl fishing gear. Therefore, when targeting 
aggregations of fish on a seamount, a large number of trawls occur repeatedly in the 
same areas. This causes repeated localised impact on the benthos and may prevent the 
recovery of these organisms (Clark et al. 1999). However, as noted above, fishing 
behaviour has changed over the last decade, especially on the NW Challenger 
Plateau. Tow duration has increased and there is preference to use long tows on flat 
bottom, rather than short tows on hill features. As a result, the area of habitat affected 
by trawl gear has increased substantially in such areas (Clark unpublished).   
 
The impacts of heavy trawl gear have also been well documented for soft sediment 
habitats. Reported effects of trawling include scraping and ploughing of the seabed, 
sediment re-suspension and its smothering impact, and  the destruction of non-target 
benthic animals, especially structurally complex organisms like deepwater corals and 
sponges (see Jones 1992, Dayton et al. 1995).  
 
In the first year of the orange roughy fishery on the South Tasman Rise, large 
quantities of coral bycatch were taken. Observers estimated a bycatch of 
approximately 1.6 tonnes of coral for each hour of towing a trawl net during the 
1997-98 fishing season (Anderson & Clark 2003). A total of 1 762 tonnes of coral 
was estimated by observers to have been brought up in the trawl nets in the 165 tows 
observed. Extrapolation estimated that over 10 000 tonnes of coral was taken in the 
first year of the fishery, not including coral that was damaged and not brought to the 
surface (Anderson & Clark 2003). Coral bycatch fell rapidly to ~100 t in the third 
year of fishing as attached organisms were progressively removed by repeated 
trawling (Anderson & Clark 2003).  
 
Trawl operations appear to have significantly impacted heavily trawled seamounts 
where reef aggregate has been removed or turned to rubble. In a study by Koslow et 
al. (2001), the benthic biomass by-catch from unfished seamounts was 2-times higher 
than that from heavily fished seamounts. The number of species per sample was also 
46% greater on the unfished seamounts (Koslow et al. 2001). Direct observation from 
photographic surveys out on fished and unfished seamounts in the south Pacific 
region show a very strong contrast in the distribution of coral species, with close to 
100% coral cover on unfished seamounts, compared with only 2-3% coral cover on 
fished seamount areas (Clark & O’Driscoll 2003). 
  
O’Driscoll & Clark (2005) constructed fishing effects indices for fished seamounts in 
New Zealand waters. The Challenger Plateau, Lord Howe Rise and the Louisville 
Ridge included within the proposed SPRFMO area fall within the top 50 list of 
highest fishing effects indices. However this index is derived from effort data, and not 
from actual measurements of biological seabed impacts.  The actual biological 
impacts will depend on substrate type and community composition, in addition to 
fishing intensity. Further research is required to relate the intensity of fishing to actual 
quantitative estimates of impacts on benthic faunal communities.  
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5.2   Ecosystem Considerations 
 

Deep water ecosystems are relatively stable through time, and typically support long-
lived, low-productivity faunal assemblages, compared to many other ecosystems 
(Koslow & Gowlett-Holmes 1998). They are therefore potentially more sensitive to 
disruption than more productive or dynamic ecosystems due to the slow growth rates 
and high longevity. Information on rate of recovery of seamount communities is 
poorly known, as is life history information for the organisms that create these 
communities.  
 
Deep water organisms associated with seamount ecosystems are long-lived, have 
slow growth rates and low levels of recruitment. Pink corals (Corallium spp.) are 
believed to live ~75 years,  bamboo corals from South Tasmania are believed to live 
longer than 100 years (Koslow & Gowlett-Holmes 1998) and some black corals are 
believed to live even longer (Griggs 1993). Damage to these species may take 
decades or centuries to recover, if ever. 
 
Stony corals are considered to be ‘ecosystem engineers’ that create, modify and 
maintain habitat for other organisms. Stony corals provide structural diversity and 
critical habitat for many other associated seamount species and are key indicator 
species for seamounts benthic communities. The destruction of corals therefore has 
cascade effects, resulting in markedly lower species diversity and biomass of bottom 
living fauna (Koslow et al. 2001, Clark et al. 1999, Clark & O’Driscoll 2003, Lack et 
al. 2003).    
 
There is substantial overlap in the known distributions of stony corals and deepwater 
trawl fisheries on seamount features. Clark et al. (2006) have mapped the predicted 
areas of maximum vulnerability of communities living on seamounts to potential 
impacts by deepwater fishing activities in the alfonsino fisheries in 250m – 750m 
depth (Figure 4), and in the orange roughy fisheries in 750m – 1250m depth (Figure 
5). Given the high levels of endemism of seamount fauna, it is likely that trawling 
activities have already reduced the distribution and abundance of associated benthic 
species, and caused a decline in biodiversity, on heavily fished seamounts.  
 

6.  Evaluation of anthropogenic risks to seamount ecosystems 
 
No formal risk assessment of the impacts of fishing on and around seamounts has 
been carried out.  However, the risk to seamount habitat from fishing appears high. 
Research investigating the effects of trawling in shallow water and on reef systems 
has shown that these shallower communities are adversely impacted by fishing. Given 
the low productivity and long generation times of deepwater organisms, it is likely 
that seamounts are being impacted to a greater degree by fishing activities.   
 
Possible threats to seamounts from commercial fishing include: overexploitation of 
fish stocks, damage and non-recovery of habitat forming coldwater corals, decreased 
biodiversity and potential adverse cascade effects to pelagic species and seabirds.   
 
Seamounts are also at risk from possible future mining for ferromanganese crust and 
poly-metallic sulphides (Griggs et al. 1987; Carter 1989; Sarma et al. 1998) which 
would have a direct physical impact in addition to indirect impacts on seabed 
associated communities in the area of exploitation.  
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Figure 4: Main areas under risk from alfonsino seamount fisheries (250-750 m depth 
range). Top: Predicted habitat suitability for stony corals in 250-750 m depth. High 
percentage values indicate more suitable habitat. Middle: Distribution of high risk 
seamount summits in the 250-750 m depth range. Bottom: Seamounts with known 
historical alfonsino group catches (Taken from Clark et al. 2006). 
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Figure 5: Main areas under risk from orange roughy seamount fisheries (750-1250 m 
depth range). Top: Predicted habitat suitability for stony corals in 750-1250 m depth. 
High percentage values indicate more suitable habitat. Middle: Distribution of high 
risk seamounts with summits in the 750-1250 m depth range. Bottom: Seamounts 
with known historical orange roughy group catches (Taken from Clark et al. 2006). 
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7.  Management 

7.1    Current management practices 
 
There is currently only one management measure in place on the high seas to control 
access to seamount habitat under a memorandum of understanding between Australia 
and New Zealand. This agreement began in 1998 and includes strict management of 
the South Tasman Rise area in the western Tasman Sea. New Zealand vessels have 
not fished the South Tasman Rise since 2000/01. However, in 1999 and 2000, vessels 
registered in South Africa and Belize fished the region.   
 
Negotiations at the 61st (2006) United Nations General Assembly (UNGA) achieved 
consensus on the following in regards to bottom trawling on the high seas (UNGA 
Resolution 61/105): 
 

“i. In high seas unmanaged areas: States should either: adopt unilateral 
precautionary measures to ensure that bottom trawling does not result in 
significant adverse impacts on vulnerable marine ecosystems; or cease to 
authorise their fishing vessels. States are to make measures publicly 
available; 
 
ii. In areas covered by RFMO’s: Precautionary measures to be implemented 
by 31 December 2008 to ensure that bottom trawling does not result in 
significant adverse impacts on vulnerable marine ecosystems, incusing area 
closures. Measures are to be made publicly available;    
 
iii. In areas covered by RFMO under negotiation: interim measures on 
bottom trawling to be implemented by 31 December 2007 and to make these 
publicly available.” 

 
All actions taken in terms of this resolution will be reviewed in three years (2009) at 
UNGA 64.   
 
New Zealand, in 2001, closed 19 seamounts inside its EEZ (200nm) to all trawling 
operations. One of those seamount closures includes an area that straddles the EEZ 
limit and the area of that seamount on the high seas is closed to trawling by New 
Zealand flagged vessels as a condition of their high seas permit. The inclusion of 
fished and non-fished seamounts within the closure provided an opportunity for 
scientific research to investigate the impacts of bottom trawling on seamounts.  The 
closed seamounts vary in size and depth and are located among four biogeographic 
zones in the New Zealand region, based on a classification using a combination of 
physical, oceanographic and hydrographic variables and chlorophyll-a as a measure 
of productivity. The selection process was based on the seamount classification 
scheme developed by Rowden et al. (2005). Three out of the twelve seamount classes 
only occur outside the New Zealand EEZ, associated with the Emerald Basin, Lord 
Howe Rise, and the Louisville Ridge (Rowden et al. 2005).   
 
NOTE: Details of recent New Zealand BPA closures still to be included here.      
  
Australia, in May 1999, protected several seamounts within their EEZ creating the 
Lord Howe Island Marine Park and the Tasmanian Seamounts Marine Reserve. The 
Tasmanian Seamounts Reserve is predominantly aimed at protecting benthic habitat 
and is closed to bottom trawling, while allowing pelagic long-lining in the upper 
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water column. The Lord Howe reserve is closed to all fishing. To determine the 
effectiveness of these reserves, Australia has put in place a performance assessment 
program and has developed performance indicators. Further proposals are currently 
being considered for several Seamount Protected Areas in Southeast Australia.   
 

7.2    Management implications 
 
There are two main options for minimising the impacts of bottom trawling on 
sensitive seamount habitats: 1) Gear restrictions that allows fishing with minimal 
adverse impacts; or, 2) Closure of areas to the bottom trawling method. Ecosystem 
modelling on the effects of pelagic fishing over protected benthos in the Tasmanian 
seamount reserve demonstrated that the pelagic fishing has no significant interaction 
with the benthos in the protected areas (Bulman et al. 2002) suggesting that option 2 
could be acceptable. 
 
If areas are to be closed, it is important to choose seamounts that are representative of 
the area in terms of biodiversity, and ideally that have been subjected to varying 
degrees of fishing effort. For example, the endemics of the Sala Y Gomez ridge are 
closer to the Atlantic fauna than to those of the eastern Pacific (Parin et al. 1997). 
Depth of summit has been identified as the most important physical factor in 
determining abundance and diversity of benthic communities (Clark et al. 2006). 
 
The importance of seamounts in larger-scale patterns of biodiversity in the ocean is 
unknown, but there is the potential that impacts on seamounts may also impact 
connected ecosystems. It is known that migratory species such as tuna, marine 
mammals and seabirds congregate over seamounts (Hui 1985, Haney et al. 1995), 
indicating that seamounts can have some particular importance for species with much 
larger ranges.  
 

8.  Research 

8.1    Ongoing Research 
  

Census of Seamount Life (CenSeam) is an organisation of scientists with the stated 
mission to “determine the role of seamounts in the biogeography, biodiversity, 
productivity, and evolution of marine organisms, and to evaluate the effects of 
humans on seamounts.” Current research projects aim to answer the question: “What 
role do seamounts play in the biogeography, biodiversity, productivity, evolution of 
marine organisms, and what is their effect on the global, oceanic ecosystems?” This 
organisation acts on a global scale; current activities are further detailed at 
http://www.coml.org/descrip/censeam.htm. 
 
New Zealand is currently funding several seamount projects. There are attempts to 
characterise seamount biodiversity, (macroinvertebrates in particular) on particular 
assemblages of seamounts, with the aim of extrapolating these macroinvertebrate 
assemblages to other seamounts. Projects also aim to compare and contrast seamounts 
on the North Chatham Rise, some of which are fished and some of which are now 
protected. This research focuses on linking acoustic habitat mapping to seabed 
biodiversity studies to generate deepwater community maps, and to evaluate the 
recovery rates of deepwater biodiversity impacted by fishing.   
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Future research already planned by New Zealand will use macroinvertebrate 
assemblage data to test the validity of the current physical seamount classification 
system.  

8.2    Recommended Research  
 

As noted by Clark et al. (2006), there are a number of shortcomings and gaps that 
need to be addressed in order to answer questions for policy makers, managers and 
scientists. These include the need for: better seamount location data, standardised 
biological sampling / collection methods, comparisons with other deep water habitats, 
assessment of the spatial scale of variability, and improving taxonomic resolution.  
In addition, more knowledge on recovery rates from trawling, a functional 
understanding of the ecosystem, increased genetic studies and better access to catch 
and effort data are required. 

  

9. Additional Comments 
 
 None at this time. 
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