
www.eu‐atlas.org This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 678760 (ATLAS). This output reflects only the author’s view
and the European Union cannot be held responsible for any use that may be made of the information contained therein.

Influence of water masses on the biodiversity and 
biogeography of deep‐sea benthic ecosystems in the North 

Atlantic at different spatial scales

ATLAS 5th General Assembly

Patricia Puerta
Marta Álvarez, Sophie Arnaud‐Haond, Jordi Blasco‐Ferre, José Antonio Caballero‐Herrera, Marina Carreiro‐
Silva, Carlos Domínguez‐Carrió, Noelia Fajar, Albert Fuster‐Prohens, José Manuel González‐Irusta, Cristina 
Gutiérrez‐Zárate, Lea‐Anne Henry, Clare Johnson, Georgios Kazanidis, Ellen Kenchington, Guillem Mateu, 

Telmo Morato, Ángela Mosquera‐Giménez, Olga Reñones, Jesús Rivera, José Luis Rueda, Laís Vieira Ramalho, 
Steve Ross, Yaiza Santana, Rocío Santiago, Javier Urra, Olga Utrilla, Pedro Vélez‐Belchí, Chih‐Lin Wei and 

Covadonga Orejas



www.eu‐atlas.org

REVIEW effects of  water masses 
on biodiversity and 
biogeography

Effects of  the MOW on 
biodiversity along its pathway

NEW SPECIES to science 
discovered !!!

MOW



www.eu‐atlas.org

NORTH ATLANTIC CIRCULATION



www.eu‐atlas.org

INFLUENCING BIODIVERSITY AND 
BIOGEOGRAPHY

Temperature

CHARACTERISTICS OF WATER MASSES 

Distribution
Metabolic rates
Reproduction – connectivity
Mortality

MAGNITUDE
EXPOSURE

Salinity

Distribution
Biodiversity (MOW)
Wide tolerance

SCARCELY
EXPLORED

Hydrodynamics

Distribution
Morphology / structure
Abundance / feeding

Organic matter

Distribution
Biodiversity
Abundance

OxygenCarbonate          chemistry

Depth distribution (ASH)
Dissolution shells/skeletons
Energy cost
Long‐term acclimation

Limiting below threshold
Oxygen Minimum Zones
Species richness
Disrupted distribution
Disrupted connectivity

FOOD SUPPLY



www.eu‐atlas.org

FUTURE CLIMATE CHANGE SCENARIOS

Warming Organic matter

Flux %

Carbonate          chemistry

Deoxygenation

Changes
2000 - 2100

℃

Aragonite saturation pH Calcite saturation

ml ∙ l‐1mg C ∙ m‐2 ∙ day‐1



www.eu‐atlas.org

Cumulative 
critical 

changes

FUTURE IMPACTS ON BIODIVERSITY

IMPACTS

> 2℃ > 50%
Cs < 1

pH < 0.3
As < 1 HIGH ENERGETIC COST

ECOSYSTEM FUNCTIONING

LOSS OF BIOMASS

CONNECTIVITY

LOSS OF BIODIVERSITY

LOSS OF SUITABLE HABITAT

DIMINISH REPRODUCTION

MORTALITY



www.eu‐atlas.org

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

MEDITERRANEAN OUTFLOW WATER

200

600

1000

1400

1800

36.53635.535

Salinity

Depth (m)

Shannon index

2.66

1.66

2.83 2.81

2.43

2.58

2.29

2.27



www.eu‐atlas.org

N
 T
AX

A
TO

TA
L 
AB

U
N
DA

N
CE

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

BIODIVERSITY

PORIFERA

CNIDARIA

ECHINODERMATA   

DECAPODA

BRACHIIOPODA

FISH

TUNICATA

BRIOZOA

FORAMINIFERAMOLLUSCA

CIRRIPEDIA

42%

28%
42%34% 31%34% 31%

18%

31%

111 68 39 45

41%

56%

88%

17%

72%

51%

23%

22%

7086 1794 2178 691



www.eu‐atlas.org

N
M
D
S 
1

NMDS 2

SC
LE
RA

CT
IN
IA

AL
CY
O
N
AC

EA
AN

TH
IP

Acanella arbuscula
Candidella imbricata
Acanthogorgia armata
Keratoisis spp
Swiftia sp
Corallium tricolor
Iridogorgia pourtalesii
Narella bellissima
Narella versluysi
Placogorgia terceira
Nidaliidae
Plexauridae sp1
Plexauridae sp2                    
Radicipes gracilis

Anthipathes dichotoma
Bathypathes patula
Leiopathes glaberrima

Lophelia pertusa
Madrepora oculata
Desmophyllum dianthus
Leptopsammia formosa
Enallopsammia rostrata
Caryophyllia sp  

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

COMMUNITY STRUCTURE



www.eu‐atlas.org

TE
M
PE

RA
TU

RE
SA

LI
N
IT
Y

O
XY

G
EN

CORAL RESPONSES

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

Kophobelemnon spp

Acanthogorgia spp

White corals

Narella bellisima

Narella versluysi

Hemicorallium
tricolor

Candidella
imbricata

Viminella
flagellum

35.2 35.4 35.6 35.8 36 36.2

P
R

E
S

E
N

C
E

A
B

U
N

D
A

N
C

E

White corals

Flabellum chunii

White corals

Narella versluysi

Acanthogorgia spp

Leptosammia formosa

White corals

Flabellum chunii

Acanthogorgia spp

℃ ℃

ml∙l‐1 ml∙l‐1 ml∙l‐1



www.eu‐atlas.org

dextral

sinistral

100

0

20

40

60

80

Globotoralia
truncatulinoides

TROPICAL
SUBTROPICAL
TRANSITIONAL
SUBPOLAR
POLAR

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

FORAMINIFERA COMPOSITION



www.eu‐atlas.org

NEW RECORDS AND SPECIES

New species (ca. 4 spp.)

Mitrella
templadoi

Buskea medwavesae

New records (ca. 8 spp.)

Terminoflustra barleei

Marguetta
pulchra

Anatoma micalii

> 450 spp listed

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

Veleropilina euglypta



www.eu‐atlas.org

NEW RECORDS AND SPECIES

New species (ca. 7 spp.)

FORMIGAS SEAMOUNT ORMONDE SEAMOUNT GAZUL MUD‐VOLCANO SECO DE LOS OLIVOS BANK

> 500 spp listed

Reteporella victori

Onoba goyoi

Ophiothrix sp. nov?

Antropora gemaritae

Hacelia superba

Microporella funbioae

Reteporella

Dentimargo
aurata

Zenion hololepis
mediterranea

Draculomya
porobranchiata

Cuspidaria atlasiana

New records (ca. 10 spp.)



www.eu‐atlas.org

Project contact details
Coordination: Professor Murray 
Roberts murray.roberts@ed.ac.uk

Project Office:
EU‐Atlas@ed.ac.uk

Communication & Press:
atlas@aquatt.ie 

Presenter details

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under Grant Agreement no. 678760 (ATLAS). This output reflects only the author’s view and the European Union
cannot be held responsible for any use that may be made of the information contained therein.

Te
m
pl
at
e 
de

ve
lo
pe

d 
by

 A
qu

aT
T

Image © M Bilan

Thank You

@eu_atlas
@EuATLAS 
www.eu‐atlas.org

Follow us

Patricia Puerta

Instituto Español de Oceanografía

patricia.puerta@ieo.es

Special acknowledgements to

all the contributors and co‐authors of the review,

Miguel Hernández (IEO) for managing in the kaos,

ATLAS coordination office for the moral, 
institutional and economic support to get the IEO 
team here!


