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Charismatic species



Vandeperre et al (2014) PLoS ONE
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Silva et al (2013) PLoS ONE; Prieto et al (2014) Endangered Species Research. 



Silva et al, unpublished data



Extreme diving behaviour of devil rays

Thorrold et al, 2014





David Shale / MAR-ECO

Meso/epipelagic 11 %; Mesopelagic 66 %; 
Meso/bathypelagic 24,1 %; Meso/epipelagic/bathypelagic 3,9 %



Deep sea Habitats
Les Galagher Fishpics



Habitat Area (km2) % deep sea % researched

Deep sea floor 326 000 000 km2 100% 0,0001%

Abyssal plains 244 360 000 km2 75% < 1%

Ocean ridges 30 000 000 km2

(ca. 50 000 km)

9,20% 10%

Seamounts 8 500 000 km2 2,6% 0,25-0,28%

Coral reefs 280 000 km2 0,08% mínimo

Hydrothermal fields Approx. 2000

(Unknown area)

Unknown 10% of the 200 hundred 

know fields

Cold seeps 10 000 km2 0,003% 2%

Ramirez-Llodra, et al. 2010. 



Midas Kick-off meeting WP4- Connectivity 12
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Deep-sea– Habitat and biotope diversity

Credits: Fernando Tempera, DOP

About 40 different facies on the deep-sea but more to be described and discovered



NOAA Fisheries (map); Ocean Biogeographic Information System 
(OBIS), accessed February 9, 2011 (data)

Potential threats could include deep-sea bottom fishing, 
mining of cobalt-rich crusts on seamounts, deployment of 
submarine cables, and vessel discharges and anchoring.



Braga Henriques et al, 2013 Biogeosciences

Species of cold water corals at the Azores



Image courtesy: MARUM

MenezMAR cruise, 2010
Live coral reef recorded in the vicinity of Menez Gwen hydrothermal field (~850m)



Gavin Newman © Greenpeace

© ImagDOP

Gavin Newman © Greenpeace

Deep-sea sponge aggregations:
Dense short sponges + sparse large-sized sponges and antipatharians 
Species composition: lithistid sponges
Depth range: 438-714m
Locations known: Condor seamount, São Mateus bank, S. Jorge

island slope



Deep-sea sponge aggregations:
Pheronema carpenteri on unconsolidated substrates
Species composition: Pheronema carpenteri; Hyalonema cf. apertum
Documented depth range: 720-860m
Locations known: Condor seamount, Açor Bank

AZORES



50,000-100,000 (1000m elevation)

Kitchingman et al. 2007: Ch. 2 How many seamounts are there and where are they located?

Distribution of seamounts



Enhanced currents and steep slopes expose the volcanic rocks and favour the growth of 

suspension feeders. Thus seamounts are often cover by rich communities dominated 

by suspensions feeders, e.g., gorgonians, corals, sponges at the summit and flanks. The 

base generally soft sediment organisms

WP3: SeamountsSeamounts– What lives there?

Stocks et al, 2012



800 fish species have been reported on seamounts (as for 2006)

Over 20 species form large aggregations (seamount aggregating fish)

about 50 spp. are commercially important

about 10 spp. are mostly caught on seamounts

Morato and Clark 2007: Ch. 9 - Seamount fishes: ecology and life histories
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Seamount Fish



Priede et al. 2013- No enhancement of biodiversity,  between 10 to 20 % of endemecity. Higher biodiversity of abyssal fauna, and 
Species generally exhibit depth fidelity e.g. 90.3% of trawled megafauna species common to the PSB and the MAR occurred at similar depth ranges.

RIDGES



MAR-ECO and ECOMAR projects
Nb 
Species

New 
species MAR N. Atltantic Atlantic Cosmopolitan

Amphipoda (scavenging) 39 15

Polychaeta 34 1 14 6 1
Holoturoidea 32 3 10 2 8
Asteroidea 32 1 14 9 6
Hexactinellida 14 4 Affinities with Indian, Indo-West, W. & E. Atlantic

Hydroida 21 2 7 4 3

Actiniaria 9 2 6
Scleratiniaria 8 4 4

Antipatharia 1 1
Alcyonacea 7 6 1
Pennatulacea 8 2 6

Total 205 26 2 59 25 30
% 13 20 42 18 21

Diversity and biogeography

Ecology of benthic MAR ecosystems north of the Azores

Copley et al., 1996 : Reykjanes Ridge, 225 -2600 m depth,  101 species, bathymetric zonation 
at 800 – 1000 m depth (water masses)

Alt et al., 2013 : 153 megafaunal taxa, shift in community composition between N and S CGFZ



• The benthic communities are dominated by cold water corals and other 

organisms that feed on the suspended particles, and have resident and 

non resident fish populations, that not only have long living but also 

reproduce very late..

Oceanic ridge with seamounts
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IFREMER

IFREMER



Hydrothermal vents

German & Parson, 1998: One vent field every 110 km between 12 N and 26 N, and one
vent field every 25–30 km along axis between 36 and 38N.

Cherkashov et al. 2010: one SMS deposit every 150 km from 12° N to 20° N



Missão SEHAMA, 2002 -FCT

Missão SEHAMA, 2002 -FCT

Missão SEHAMA, 2002 -FCT

Missão SEHAMA, 2002 -FCT
IFREMER-ATOSMissão SEHAMA, 2002 -FCT

IFREMER-ATOS

IFREMER-ATOS

IFREMER-ATOS
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Panmixia

Petresen et al, 2010

Teixeira et al, 2012

Lunina & Vereshchaka 2014



van der Heijden et al, 2012



•

Wheeler et al, 2013



Thurber et al, 2014



De: Nuno Lourenço EMAM- Conferência On exploring and utilizing the resources of the sea, Câmara do Comércio e Indústria, Lisboa, 14 de Dezembro de 2011

Potential future mining activities



Heydon, 2014





Baker, E., and Beaudoin,Y. 2013. (Eds.) Vol. 1A,

Potential impacts

toxicity

toxicity
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Dimensão (mm)

0.5-70 µm

PMS  particle size matched the range expected by Seafloor Mining Tools excavation and by dewatering 
processes, according to the IHC Mining B.V. (80% 0.5-10 um, and 80% between 10-70 um)

PollyMetalic sulphide  
particles were obtained by 
grinding hydrothermal 
chimney rocks collected at 
the hydrothermal vent field 
Lucky Strike

PMS 
PARTICLES

INERT 
PARTICLES CONTROL

t=13

t=27

General decrease in tissue condition in both 
particle addition treatment but more 
accentuated in the PMS particle treatment  

Marina Carreiro-Silva et al



Cold-water coral 

communities

Habitat (refuge, nursing, 

feeding)

Nutrient cycling

Carbon storage

Commercial fish capture

Greenhouse gas regulation

Biodiversity conservation

Biodiversity 

Species with commercial value 

(fish, crustaceans)

Ecosystem services

Economical value 

Ecological functions

Mining

Fisheries

Climate 

change

Bioengeneering species

Ecosystem goods

Sediment burial
Metal exposure

Negative
Feed-back 

Cascading effects of CWC  loss

Marina Carreiro-Silva
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