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A review of the marine life 
surrounding seamounts 



•  Underwater mountains rising from the ocean floor and do not break the water's surface  
•  “steep geologic features rising from the seafloor with a minimum elevation of 1,000 meters and 

with a limited extent across the summit”  (International Hydrographic Bureau, 2001) 
•  Found in all oceans of the world and are abundant features of the seafloor – Among the most 

ubiquitous landforms on Earth 
•  More than 100,000 seamounts 
•  Act as obstacles to currents, thus enhancing tidal energy dissipation and ocean mixing 
•  Possible resource exploitation sites 
•  Important for many disciplines: geology, oceanography, biology, ecology, economy 

Censeam, 2009; Wessel et al., 2010; Sandwell and Wessel, 2010 



CenSeam 2009 

Although the existence of seamounts has been known since the 19th century, their fauna was 
largely overlooked until the 1960s, when their potential as fishing grounds was first realized and 
commercially exploited.  
The field of seamount ecology has a relatively short history, but is rife with ecological paradigms, 
though there are significant gaps in our knowledge. 

•  Unique environments and fragile ecosystems 
•  Hotspots of biological diversity, production, and endemicity  
•  Sustain important ecological communities   
•  Determine habitats for fish and cetaceans 

Wessel et al., 2010; Rowden et al., 2010 

. 



Shank, 2010 

Complex interactions of extrinsic (e.g., physical hydrodynamics) and intrinsic (e.g., species-
specific larval physiology) factors influence the dispersal, colonization, and genetic connectivity to 
either maintain species cohesion or foster population divergence leading to speciation.  
Though, the large variety of interconnected mechanisms are key unknowns. 



One of the earliest views of seamounts was that they acted as stepping stones for fauna, 
facilitating communication among populations in the deep abyss (Hubbs, 1959), countering 
isolation and endemism.  
 
More recently, it has been hypothesized that the geographic distance between seamounts, and 
topographic and hydrographic conditions associated with seamounts, contribute to faunal 
isolation and the accumulation of highly endemic taxa (Rogers 1994; McClain, 2007).  

Shank, 2010 



The island hypothesis: 
Seamounts have long been considered unique marine habitats (e.g. Hubbs 1958; Wilson & 
Kaufmann 1987). This view was reinforced by reports of high levels of endemism and rare 
species on newly described seamounts (De Forges et al. 2000; Moore et al. 2003), leading to 
the image of seamounts as isolated submarine islands. 
 
The oasis hypothesis: 
Seamounts have also been described as areas of increased abundance and biomass in an 
otherwise scarce deep sea environment (Genin et al 1986; Rogers, 1994; Samadi et al. 2006) 

McClain, 2007; Kvile, 2011 

Stocks et al. 2012 



Rowden et al., 2010 

The “island” hypothesis 

The “oasis” hypothesis 



Kvile, 2011; Rowden et al., 2010 

Genin (2004) proposed three main mechanisms that might support the increased biomass 
found on seamounts:  
(1) nutrient upwelling along the seamounts’ flanks which leads to increased primary production,  
(2) trapping of vertical migrating organisms (topographic blockage) increasing the prey available 
for consumers on the seamount, 
(3) alteration of the horizontal water currents by the seamount, which might lead to amplified 
fluxes of planktonic organisms and suspended organic matter supporting the benthic fauna, 
which in turn supports increased biomass of benthopelagic organisms.  



The Mediterranean 

Danovaro et al., 2010 



Though not comparable to certain Atlantic or Pacific areas, the Mediterranean sea harbours 
some impressive seamounts whose biodiversity values are still poorly known. 
 
There are around 180 large seamounts in the Mediterranean and Black Seas combined.  
 
In the Western Mediterranean, the Tyrrhenian bathyal plain is characterized by a large number of 
seamounts. The Eastern Mediterranean basin is characterized by a higher topographic 
heterogeneity than the western sector and a large number of seamounts as well.  
 
Outside the Mediterranean, the number of publications on both seamount geology and biology is 
large, reflecting an increased interest.  
 
However, investigations of seamounts in the Mediterranean have been mainly geological, 
with biological studies relatively neglected. 

Keating et al., 1987; Rogers, 1994, RAC/SPA, 2003; Danovaro et al., 2010; WWF/IUCN, 2004; Kvile 2011 



Danovaro et al., 2010 

The Mediterranean basin is a hot spot of biodiversity with a uniquely high percentage of 
endemic species (Myers et al., 2000) Despite its small dimensions (0.82% of the ocean surface), 
the basin hosts more than 7.5% of global biodiversity (Bianchi and Morri, 2000). However, this 
information is almost completely confined to coastal ecosystems, and data on deep-sea 
assemblages are still limited. 
 
Deep-sea biodiversity for both the eastern and western basins of the Mediterranean Sea is 
similar. 
 
No representative study seems to exist that compares in detail the fauna of seamounts 
and that of other bathyal bottoms at equivalent depths.  

Danovaro et al., 2010; WWF/IUCN 2004 



Coll et al., 2010 

• ~ 17,000 species in the 
Mediterranean.  

• At least 26% were prokaryotic 
(Bacteria and Archaea) and 
eukaryotic (Protists) marine 
microbes. 

• Limited data for Bacteria, 
Archaea, Protists, and for 
several invertebrate groups 
(Chelicerata, Myriapoda, and 
Insecta). 

• Percentage of endemic species: 
Porifera (48%), Mysidacea 
(36%), Ascidiacea (35%), 
Cumacea (32%), 
Echinodermata (24%), Bryozoa 
(23%), seaweeds and 
seagrasses (22%), Aves (20%), 
Polychaeta (19%), Pisces 
(12%), Cephalopoda (10%), 
and Decapoda (10%). 



•  Diversity for microbes is substantially underestimated. 

•  Deep-sea areas and portions of the southern and eastern region are still poorly known. 

•  Invasion of alien species is a crucial factor that will continue to change the biodiversity of the 
Mediterranean, mainly in its eastern basin that can spread rapidly northwards and westwards 
due to the warming of the Mediterranean Sea.  

•  Spatial patterns showed a general decrease in biodiversity from northwestern to 
southeastern regions following a gradient of production, with some exceptions and caution 
due to gaps in our knowledge of the biota along the southern and eastern rims. 

•  Biodiversity was also generally higher in coastal areas and continental shelves, and decreases 
with depth. Temporal trends indicated that overexploitation and habitat loss have been the 
main human drivers of historical changes in biodiversity.  

•  Habitat loss and degradation, followed by fishing impacts, pollution, climate change, 
eutrophication, and the establishment of alien species are the most important threats and 
affect the greatest number of taxonomic groups.  

Coll et al., 2010 



Coryphaenoides armatus 

The Mediterranean differs from other deep-sea ecosystems in terms of its species 
composition. Acanthephyra eximia appears to have functionally replaced Eurythenes gryllus, 
the dominant deep-sea scavenging crustacean throughout most of the world’s oceans, while 
Chalinura mediterranea (a much smaller grenadier) has retained the role of Coryphaenoides 
armatus. 

Tselepides et al., 2007; Zenetos et al., 2002; WWF-IUCN, 2004; UNEP-MAP RAC/SPA, 2010 

Eurythenes gryllus 

Acanthephyra eximia  

Chalinura mediterranea  



•  Typical deep-water groups, such as echinoderms, glass sponges (Haxactinellidae), the sea-
cucumber of the Elasopodida order, and macroscopic foraminifera (Xenophyophora) are 
absent in the deep Mediterranean, while other faunistic groups (fishes, decapod crustaceans, 
mysids and gastropods) are poorly represented compared to the NE Atlantic.  

•  Mediterranean deep sea life forms are essentially eurybathic species.  
•  The deep substratum macrobenthic fauna is poor in terms of abundance, species richness 

and endemism. 

Tselepides et al., 2007 Zenetos et al., 2002; WWF-IUCN, 2004; UNEP-MAP RAC/SPA, 2010 

Xenophyophora 

Euplectella aspergillum 

Amphidiscophora 

Elpidiidae 

Psychropotidae 



Danovaro et al., 2010 



Studies have been conducted recently on soft sediments surrounding the Marsili and Palinuro 
seamounts (Danovaro et al., 2009; Pusceddu et al., 2009) in the Tyrrhenian Sea.  
 
Current research also involves other seamounts, such as the Vercelli and the Dauno 
seamounts in the Alboran Sea.  Danovaro et al., 2010 



These studies found: 
•  Bacterial community assemblages in the sediments close to these seamounts and the 

adjacent sediments were different → besides the consistently observed differences in 
the microbial variables, there are also differences in bacterial community composition 
between sediments from seamounts and sediments from other areas. 

•  Much lower evenness in Archaea than in Bacteria → a few archaeal OTUs were 
dominant in these deep-sea sediments, whereas a much more equitable distribution 
characterized deep-sea bacterial assemblages.  

•  Sediments close to the seamounts tend to harbor a small number of meiofaunal 
taxa and low nematode species richness, when compared with non-seamount 
sediments.  

•  Families and species exclusively present in sediments close to the seamounts and 
absent in adjacent sediments, and vice versa → deep-sea nematode assemblages of 
the Tyrrhenian Sea are highly site specific,  

•  Findings confirm previous studies that have indicated that the deep Mediterranean Sea 
can be characterized by extremely high turnover diversity among sites within the 
same basin (Danovaro et al., 2008).  

Danovaro et al., 2010 



Eratosthenes SM, East MED 



Eratosthenes:  
•  Large seamount that in size approaches those of some Atlantic counterparts  
•  It has been intensively studied by geologists (Emery et al., 1966; Ben-Avraham, 1976; 

Nesteroff & Maurice, 1979; Krasheninnikov et al., 1994; Robertson et al., 1994, 1995; Leg 
160 Scientific Party, 1996; etc.). 



•  Slightly elongated, massive, flat-topped rise (33°40'N, 32°40'E), measuring approximately 120 
km in diameter at the base and rising 1,500 m above the adjacent abyssal plain, with a 
summit 756 m below sea level.  

•  The centre of the flat top (surface generally sloping down northward, 33 km wide NE-SW, 28 
km NW-SE) lies ~100 km south of Cyprus and ~220 km off the African and Asian coasts. 

•  Directly adjacent to the seamount is a deep (~2750m) depression, part of the Herodotus 
abyssal plain. 

WWF/IUCN, 2004 



The first benthos 
samples from the 
Eratosthenes Seamount 
were collected by the 
“Poseidon” German 
research vessel in 1994. 
one trawl: 2m wide for 
1 hour 
9 box core samples 
(25x25cm) nearby, 
across the top at 800 
m. 

Schattner, 2010 

Schattner, 2010 



Galil and Zibrowius, 1998 

of commercial 
interest 

Aristaeomorpha foliacea 

Aristeus antennatus 

Plesionika martia 

“relatively rich and diverse fauna” 

first live records 
from the Levant 
basin and 
significantly 
extend the 
species‘ depth 
range 

Caryophyllia calveri 

Desmophyllum cristagalli 



Main hard substrates obtained include dead scleractinians, fossilized polychaete tubes 
made mainly of agglutinated pelagic foraminiferan tests, and shell fragments of the cephalopod 
Argonauta argo with signs of rapid cementation of the attached sediment crust.  
 
Further research is required to understand the input and origin of the organic matter that 
sustains the community in its diversity and density.  

RAC/SPA, 2003; Galil and Zibrowius, 1998 

Argonauta argo 



Available Resources  
and  

the Future 



CenSeam Legacy – field program that examined seamounts as part of the global CoML from 
2005 to 2010: 
Seamounts online 
• 258 seamounts 
• 5500 unique OTUs, verified against World Register of Marine Species 
• 10,000 more occurrence records being imported and error-checked 
• seamount location datasets being added 
• full sample details (date, time, location, depth, effort, gear type, etc.) 
• accessible via WFS and WMS web services 



SEEF: 
•  Assess the knowledge of 

individual seamounts, including 
aspects of geology, 
oceanography and ecology.  

•  Initially developed by Pitcher 
and Bulman (2007). 

•  Consists of a preliminary list of 
12 geological, 3 oceanographic 
and 25 ecological attributes 
(Part A), as well as 19 attributes 
describing the conservational 
status or threats to the 
individual seamount (Part B).  

•  Includes 21 Mediterranean 
seamounts (95 total). 

Pitcher et al., 2010; Kvile, 2011 



Kvile 2011 

SEEF score table: 
degree of 
knowledge in terms 
of maximum 
knowledge score 
for each attribute 



OASIS project: OceAnic Seamounts: an Integrated Study 
Aimed to describe the functioning characteristics of seamount ecosystems 



INDEEP Network: for scientific investigation of deep-sea ecosystems 
Database developed from elements of the CoML “SYNDEEP” database 



Climate change is significantly modifying ecosystem functioning on a global scale, but 
little is known about the response of deep-sea ecosystems to such change.  
 
Life in the deep sea depends on the constant rain of settling particles produced in the 
photic zone and/or exported from the continental shelf.  
 
The eastern Mediterranean is considered to be one of the most oligotrophic areas of the 
world and is characterized by extremely low primary productivity [20–25 g carbon (C) m−2 y−1] 
and, as a result, extremely small amounts of primary organic matter reach the sea floor. 
 
In the past, extensive climate change has modified the physico–chemical characteristics of 
deep waters in the Eastern Mediterranean. Climate change has caused an immediate 
accumulation of organic matter on the deep-sea floor, altered the carbon and nitrogen cycles 
and has had negative effects on deep-sea bacteria and benthic fauna. 

Danovaro et al., 2001 



Danovaro et al., 2001 

Direct (biological disturbance) and indirect 
(altered biogeochemical cycles) effects of 
climate-induced change on the deep-sea 
ecosystem of the Eastern Mediterranean.  
 
Climate forcing causes surface waters to 
become denser and to sink as a result. 
Thus, the characteristics of deep waters are 
originally determined by the prevailing 
surface climatic conditions, although 
these are modified by subsequent mixing.  
 
Another potential source of change in deep 
seas, which can bias the interpretation of 
the relationship between climate change 
and ecosystem response, is the presence 
of anthropogenic disturbance, either from 
construction activities on the shore, from 
resource exploitation or from other sources. 



Erika Mackay (NIWA) – Consalvey et al. 2010 

•  Seamounts are fascinating natural ocean laboratories that inform us about fundamental 
planetary and ocean processes, ocean ecology and fisheries, and hazards and metal 
resources. 

•  No representative study exists that compares in detail the fauna of seamounts.  
•  Mapping the complete global distribution will help constrain models of seamount formation as 

well as aid in understanding marine habitats and deep ocean circulation. 
•  We need integrative multidisciplinary seamount sciences to reveal the value of 

seamounts as natural laboratories. 

Sandwell and Wessel, 2010; Shank, 2010; Wessel et al., 2010 



Clark et al., 2012 

Key areas of research required for improved management and conservation  
of seamounts over the next decade 



Clark et al., 2012 

Resource priorities for seamounts over the next decade 
Based largely on science input required for the growing demands of  

conservation and management strategies to be developed for seamount ecosystems 



Madrepora oculata 

Lophelia pertusa 

Argonauta argo 

Aristaeomorpha foliacea 

Euplectella aspergillum 

Elpidiidae 

Chalinura mediterranea  

Xenophyophora 

Desmophyllum cristagalli 








