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What is a seamount 
  “Mountain rising from the ocean that does not 

reach sea level” 

  Must rise 1000m above surrounding seafloor 

  Most in deep sea 

  Some do rise to within <100m of  surface 

  Primarily formed through volcanism 

  Estimated 100,000 seamounts around the globe 

  60% of  those in the Pacific 



Seamounts 
  Undersea Mountains 



Formation of  Seamounts 

  Volcanism, Erosion, Sinking, Plates moving 



Formation of  Seamounts 



Seamounts 
  ~100,000 seamount globally 

  ~350 ever been visited 

Kitchingman & Lai, 2004 



How do we know how many 
seamounts there are? 

  Soundings 
  Single Beam 
  Slow 

  Multibeam 
  Good for all sizes of  seamounts 
  Accurate 
  Slow 

  Satellite altimetry 
  Good for larger seamounts 
  Have to extrapolate for small seamounts 

  The number of  seamounts rises, and falls…. 



Why are seamounts interesting? 
  Majority of  the deep sea is abyssal sediments 

  Small “oasis” of  life 

  Hydrothermal Vents 

  Seamounts 

  Why are seamounts so bio-diverse? 

  High currents 

  Current “forced” around seamounts 

  High nutrients 

  Rich, cold upwelling 



Why are seamounts interesting? 
  Taylor Column 

  Coriolis Effect 

  Retains water on top of  seamount 

  Retain plankton/larvae 

  Highly productive waters 

  High primary production 

  High Transient 
Feeders 
  Tuna, whales 



Seamount Habitats 
  Diverse habitats on 

seamounts 

  Primarily hard bottom 

  Sediment pockets 

  Steep ridges 

  Flat escarpments 

  Areas of  high flow 

  Areas of  turbulent flow 

  Areas of  no flow 

  Etc…… 

  Diverse Habitats = Diverse 
species assemblages 



Seamount Habitat 



Seamount Habitat 



Seamount Habitat 



Seamount Habitat 



Seamount Habitat 
  High primary production around seamounts 

  Bentho-pelagic coupling 

  Good food fall 

  Hard bottom – high nutrients – high food fall – 
habitat diversity 

  = Seamounts are areas of  high benthic biodiversity 



Depth distribution 
  Fauna adapted to specific 

depths 
  Pressure, Temperature, Light 

  Pressure tolerances 
  Variable 

  Hard bodied 

  Soft bodied 

  Specific depth ranges 
  Different for adults vs larvae 

  Mytillus edulis 

  Adult – 40m depth range 
(4 atm) 

  Larvae –5000m depth 
range (500 atm) 

  Larvae – 2000m depth 
range (temp.) 

•  Mestre et al., 
2009 

Howell et al., 2002 



Isolation 
  Are seamounts isolated features? 

  Can be hundreds of  miles before next seamount at 
Xm depth…. 



Stepping Stones & Larval Highways 

  Ocean currents 

  Move from one seamount 
to another 

  Recruit 

  Grow to adulthood 

  Produce larvae 

  Larvae travel to new 
seamount 

  Planktotrophic & 
Lecithotrophic larvae 

  Suitable for long distance 
dispersal 

  Benthic Fauna (generally) 
do not move far 
  Sessile & mobile 







Seamount Fauna 
  Dominated by suspension feeders 

  Low sediments 

  High nutrients 

  High flows 

  = High food availability 





Seamounts and Corals 



Seamounts and Corals 
  Hard Bottom 

  Places for larvae to recruit 

  Fast Flow 

  Brings in food, takes away waste 

  High Nutrients 

  Deep upwelling 

  Cooler waters, more nutrient rich 

  = Deep Water Coral Reefs…. 



Seamounts and Sponges 
  Same reasons… 

  Sponges v. efficient suspension 
feeders 
  Combined suspension feeders 

  Resilient to pressure 

  “Sponge Reefs” 



Sponge Reefs 



Hawaii-Emperor Seamount Chain 
  3600 miles (5800 km) 

  Over 80 Seamounts 

  Hawaiian Hotspot 
  Hotspot stationary – Pacific Plate moving 



Lo’ihi Seamount 
  “Youngest” Hawaiian 

Island 
  ~400,000 years old 
  4755m – 975m 
  Still active! 

  7.8mm per year 

  Predicted to rise above 
surface ~10,000 – 
100,000 years 

  Biologically “Young” 
  Disturbance 
  Hydrothermal venting 

  Bacterial mats 



Case Study: Bowie Seamount 
  Northwest Pacific 

  Kodiak – Bowie Seamount Chain 
  Youngest 

  Base - <1mya; Top – 18,000 years old 

  Unusual Seamount 
  3000m – 24m from the surface 



  High species richness 
  Benthos 

  Algae, starfish, anemones, corals, sponges 

  Pelagic 
  Rockfish, Halibut, Sablefish 

  Megafauna 
  8 sp. of  mammal 
  16 sp. of  seabird 

  Most biologically rich submarine volcanoes 
on the planet 

Case Study: Bowie Seamount 



  Marine Protected Area 
  2008 
  No fishing, no impacts, avoid by 

shipping routes 

  But what lies in the deep-sea? 
  Most seamounts do not have benthic 

primary producers 
  “Normal” seamount fauna? 
  Expanded depth ranges? 

Case Study: Bowie Seamount 



Anthropogenic Impacts to 
Seamounts 

  Waters around seamounts are  
  Nutrient Rich 
  Food Rich 

  = Have lots of  fish 

  Only 50% of  seamounts within EEZ 
  Seamounts within “can” be protected 
  Protected from other countries  

  Little/No protection for high seas Seamounts 

  Why is fishing for pelagic fish on seamounts a 
problem? 



Anthropogenic Impacts to 
Seamounts 



Conclusions 
  Seamounts are:- 

  Volcanically formed – ridges, hot spots 
  Old (thousands - millions of  years) 

  Seamounts have 
  High current 
  Primarily hard bottom 

  Can be stepping stones for larvae 
  Larval highways 

  High numbers of  suspension feeders and organisms with 
dispersive larvae 
  Pressure and Temperature dictate species depth ranges 

  Different for adults and larvae 

  Seamounts can be either bio-diverse or fauna poor 
  Age of  the seamount 
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