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Summary Points 
 
While much remains unknown about seamount communities, scientific 
evidence suggests that high seas bottom trawling may have significant 
and irreversible impacts on the diversity and ecology of seamounts 
and other similar hard bottom communities.  The points below explain 
the reasons and give more information on seamount ecology.  
 
 

What are seamounts?  
 

• Seamounts are undersea mountains that rise steeply from the seabed 
to heights still below sea-level.  

 
• According to latest estimates, there may be as many as 50,000 

seamounts in the Pacific Ocean and about 100,000 globally.  
 
• Seamounts thus have a major influence on the physical structure of the 

water column.  
 
• One of the most well-known oceanographic effects of seamounts with 

potential significance to seamount biology is the formation of eddies 
of water (so-called Taylor Columns) that are associated with upwellings 



 

• Whilst geological/primary hard substrates and sediments form habitats 
for animals on seamounts, the most spectacular seamount 
communities are often associated with biological habitats or bioherms.  

 
• Corals in particular may form cold, deep-water reefs on seamounts.  

 
• Deep-water coral reefs introduce additional complexity to the 

seamount environment and are associated with a wealth of habitats 
similar to those found on shallow -water tropical coral reefs.  

 
• The fauna of seamounts is highly unique and may have a very limited 

distribution restricted to a single geographic region, a seamount chain 
or even a single seamount location. 

 
• Many seamount-associated species of fish are slow growing, slow to 

mature and exhibit extreme longevity (over 100 years in the case of 
orange roughy).  

 
• Some seamount species form large, dense aggregations for 

reproduction that are easily targeted by trawlers, making them highly 
vulnerable to over-exploitation. 

 
 

What are the current threats? 
 

• Human impacts on seamounts have arisen almost solely from fishing to 
date. 

 
• Fishing activities impact both target and by-catch  species of corals, 

fish and crustaceans and impact the benthic communities of 
seamounts.  

 
• Studies have also shown that trawl fisheries in particular are highly 

destructive to benthic communities living on seamounts.  
 
• On bottom trawled seamounts the coral framework is entirely 

destroyed leaving bare rock and a markedly impoverished fauna 
behind.  

 
• Such framework building corals take thousands of years to grow into a 

mature reef and rates of recolonisation and regrowth of areas 
impacted by fishing are likely to be accordingly slow if happen at all.  

 
• Given the high levels of endemism of seamount fauna, it is likely that 

unregulated fishing activities have already destroyed many benthic 
seamount communities and reduced the distribution and abundance 
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water that are formed over seamounts and may become trapped or maybe 
shed downstream. Taylor Columns are associated with upwelling of nutrient 
rich water from the deep ocean and may lead to increased productivity in 
the upper waters above or downstream of seamounts. These structures may 
be temporary, seasonal or semi-permanent and their role in seamount 
biology is poorly understood. 
 
Seamounts can be highly productive areas attracting many pelagic fish 
species.   Plankton biomass may be increased over seamounts possibly as a 
result of local enhancement of productivity. Most striking are the reports of 
extremely dense shoals of lantern fish, mysid shrimps and squid that feed 
above seamounts at night but which live close to the sides of seamounts 



 

terraces or summits of flat-topped seamounts (so-called guyots). Seamount 
sediments play host to a wide diversity of organisms that may burrow into 
sediments, live amongst sediment particles or on its surface. Animals living in 
the sands and muds of seamounts include various types of segmented and 
unsegmented worms, crustaceans, snails, clams and sea squirts. Smaller 
animals that live amongst the sand grains include nematode worms, tiny 
crustaceans and some more unusual groups of marine invertebrates. In this 
case there is an inverse relationship between diversity and current strength, 
because vigorous currents lead to more course sediments, a poorer habitat 
and thus smaller diversity of burrowing organisms. Larger animals living on the 
sediment surface include sea pens, sponges, stalked-barnacles, gorgonians, 
cerianthid sea anemones, crinoids and other echinoderms. Xenophyophores,  





 

the average level of endemism amongst seamount faunas is 15%, much 
higher than the general background endemism in the deep sea.   
 
Even within a small geographic area the overlap of species between 
seamounts may be extremely low with a high occurrence of spot endemics 
(species occurring on one seamount alone). Within individual seamounts the 
number of endemic species has been observed to increase toward s the 
seamount summit. Towards the base of seamounts species more typical of 
the surrounding deep-seabed become increasingly dominant. The fauna of 
seamounts is therefore highly unique and may have a very limited distribution 
restricted to a single geographic region, seamount chain or even single 
seamount.  
 
Why seamount communities are characterised by high levels of endemism is 
unknown. They may represent unique physical environments that exert 
selection on populations that inhabit them. The physical isolation of 
seamounts and the potential for larval retention through mechanisms such as 
Taylor Columns6 may also lead to a high rate of speciation amongst 
seamount populations. Evidence from studies on snails of the genus Trituba  on 
North Atlantic seamounts certainly suggests that geographic isolation 
combined with a non-dispersive life-history has promoted speciation in this 
group7. Depth, or gradients of physical conditions correlated with depth, 
appear to also promote or be associated with speciation. This may explain 
why endemism appears to increase moving from deep to shallow water. 
Seamounts may also act as refugia for some marine species. Evidence also 
suggests that seamounts may act as stepping-stones in the transoceanic 
dispersal of marine species, playing an important role in the evolution of the 
global marine fauna. 
 
 
Vulnerability to human impacts 
 
Human impacts on seamounts have arisen almost solely from fishing to date. 
These fishing activities impact both target and by-catch species of corals, fish 
or crustaceans and impact the benthic communities of seamounts. Many 
seamount-associated species of fish are slow growing, slow to mature and 
exhibit extreme longevity (over 100 years in the case of orange roughy). In 
addition to this some species form large, dense aggregations for reproduction 
that are easily targeted by trawlers. Given that these fish experience low rates 
of natural mortality as adults, such intense fishing pressure has rapidly led to 
the destruction of seamount fish stocks from which there has been no 
recovery. The recent finding that seamounts act as biodiversity hotspots in the 
pelagic and benthic realm also means that there is more likely to be a high 
by-catch of non-target species in these areas. The fact that many seamounts 

 ltgnseamou.31gd04  Tcffic/wT
110.2 atu Tjp4nts 



 

Studies have also shown that trawl fisheries in particular are highly destructive 
to benthic communities living on seamounts. Observations of fished vs. un-
fished seamounts in the Tasman Seamounts province showed a striking 
difference in the biodiversity of contrasting localities. Unfished seamounts 
were characterised by cold-water coral reefs with a rich and highly  endemic 
associated fauna. On fished seamounts the coral framework was entirely 
destroyed leaving bare rock and a markedly impoverished fauna. Studies of 
by-catches of orange roughy fisheries clearly show that framework-building 
corals such as Solenosmilia  variabilis are removed by trawling8. Such 
framework building corals take thousands of years to grow into a mature reef 
and rates of recolonisation and regrowth of areas impacted by fishing are 
likely to be very slow if at all. Even if trawling does not completely remove 
coral, repeated damage to colonies reduces their size to a point where 
sexual reproduction of dispersive larvae is no longer possible.  
 
Given the high levels of endemism of seamount faunas, especially on those 
associated with cold-water coral reefs, it is likely that unregulated fishing 
activities have already destroyed many benthic seamount communities and 
have reduced the distribution and abundance of associated species. The 
limited range of many seamount species means that the extinction  of 
endemic seamount animals is also likely. Furthermore, we have no data as yet 
on the links between the animals living on and associated with seamounts to 
those in the rest of the ocean. Removal of seamount species may have had 
as yet undetected impacts on the wider ocean ecosystem. 
 
In the future other human impacts may have a significant impact on 
seamount faunas. Global climate change may cause changes in sea 
temperatures, alterations in the flow of ocean currents and changes in 
patterns of productivity. Cold-water corals, such as Lophelia pertusa, have 
been shown to be extremely sensitive to the physical characteristics of 
overlying seawater. Mining of sediments of hydrothermal origin on seamounts 
is likely in the near future. High concentrations of metals maybe associated 
with such sediments and there is great interest in exploiting such sources of 
minerals especially as they maybe relatively close to the sea surface 
compared to other hydrothermal deposits. Cobalt crusts are another mineral 
resource associated with seamounts that may be sufficiently valuable in the 
future to be targeted by commercial mining activities. As mining activities 
remove substrate directly from the seabed and will produce a marked 
increase in the sediment load of the seawater surrounding the impacted 
zone they will be highly destructive to marine life, especially benthic 
suspension feeding organisms. 
 

                                                 
8 Anderson OF, Clark MR (2003) Marine Freshwater Res. 54 (5): 643 - 652 




