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Cold-water corals 
Hidden beauties of the deep ςyet impacted by 

climate change
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Corals

Phylum: Cnidaria

Subphylum: Anthozoa όάŦƭƻǿŜǊ ŀƴƛƳŀƭǎέύ

× Octocorallia (soft corals)

× Hexacorallia (stony corals)

Ą stinging cells 
(cnidocytes)

ü sessile (attached to seabed/hard structure)

ü colonial  or solitary Ą polyps are individuals 

ü warm-water vs. cold-water corals

ü zooxanthellate vs. azooxanthellate

ü filter feeders (plankton, nutrients, trace elements)

ü hermatypic (reef-builders) or ahermatypic

© Andreas Metz
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Cold-water coral distribution
ÅMore than half of all 

coral species in 
water depths > 50 m

Cold-water corals Warm-water corals
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Source: UNEP/GRID-Arendal Maps & Graphics Library



Cold-water coral distribution

Freiwald et al. (2021), UNEP-WCMC dataset version 5.1

ÅMore than half of all 
coral species in 
water depths > 50 m

ÅΨ/ƻǊŀƭ ƎŀǊŘŜƴǎΩ ǘƻ 
large deep-water 
framework reefs 

Ą 17 framework 
forming species 
(Scleractinia)

A. Lindner, NOAA Fisheries

JAGO-Team, GEOMAR

Å39 to > 3,000 m

Å4 to 14°C 

ÅSalinity ~ 35 to 38

Å~ 150 ς 350 m
Å7-8 °C 
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Å~ 500 ς 1,100 m
Å6.5-10.5 °C 



Cold-water coral distribution 
around Ireland

©Marine Institute

Lophelia pertusa Madrepora oculata & Solenosmilia variabilis

OctocoralliaAnthipatharia (Black corals)

©Marine Institute

©Marine Institute

©Marine Institute

©UCC©
U

C
C

GeoTopics  ω  ¦ƭǎǘŜǊ ¦ƴƛǾŜǊǎƛǘȅ 17th June 2026Dr Janina Buescher

F
o

rd
e 
e

t 
a

l. 
 (
2

0
2

4
).

 R
e

e
f 
h

a
b

ita
t 
in

 I
ri

sh
 O

ff
sh

o
re

 W
a

te
rs

 
ς 

A
 s

y
n

th
e

si
s 

o
f 
cu

rr
e

n
t 
kn

o
w

le
d

g
e. 
Ir

is
h
 W

ild
lif

e
 M

a
n
u
a

ls
, 

N
o

. 
1

5
2

. 
N

P
W

S
, 
Ir

e
la

n
d
. 



Cold-water coral distribution

Freiwald et al. (2021), UNEP-WCMC dataset version 5.1

ÅΨ/ƻǊŀƭ ƎŀǊŘŜƴǎΩ ǘƻ 
large deep-water 
framework reefs 

Ą 17 framework 
forming species 
(Scleractinia)

Å39 to > 3,000 m

Å4 to 14°C 

ÅSalinity ~ 35 to 38
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Gass & Roberts, 2006 
Marine Pollution Bulletin



üLive coral zone

üCoral rubble
Åmost degraded state 

Ådiverse  fauna (permanent 

and mobile species) Illustration: Fosså et al. (2000)

Ådensest accumulation of live 

corals (~ 20 generations)

Ådiverse fauna (primarily 

mobile species)

Åhighest species richness

Åvery diverse fauna (many 

permanent species)

üDead coral framework

ÅΨōƛƻŘƛǾŜǊǎƛǘȅ ƘƻǘǎǇƻǘǎΩ 
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calcification / carbonate 
accretion Ą reef growth

physical, chemical, biological 
erosion Ą reef degradation

Photos: J. Büscher, JAGO Team

70 % of reef coral
habitats (Vad et al., 2017)

Cold-water coral habitats

70% of known CWCs in undersaturated conditions by 2100
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Ocean as sink for anthropogenic CO2
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мΦм± лΦтGtC ȅǊҍмόпΦм± нΦс Dǘ/h2 ȅǊҍм)

млΦм± лΦрGtC ȅǊҍмόосΦу± мΦу Dǘ/h2 ȅǊҍм)

Global Carbon Project

ü One of the major gases taken up by the ocean is CO2

ü CO2 is a greenhouse gas ς ƛƴŦƭǳŜƴŎŜǎ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜ

2014-2024

432.34 ppm 
in May 2026

51% above 
pre-industrial 
levels!

https://essd.copernicus.org/
preprints/essd-2024-519/



Ocean as sink for anthropogenic CO2
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Global Carbon Project

5.2± 0.02 Gt C yr-1

46.0%

28.3%

25.7%

3.2 ± 0.9 Gt C yr-1

2.9± 0.4 Gt C yr-1

ü One of the major gases taken up by the ocean is CO2

ü CO2 is a greenhouse gas ς ƛƴŦƭǳŜƴŎŜǎ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜ
2014-2024

432.34 ppm 
in May 2026

51% above 
pre-industrial 
levels!

https://essd.copernicus.org/
preprints/essd-2024-519/

+1.1°C 
in 2011-2020 

(IPCC, 2023)

https://www.ipcc.ch/



Ocean as sink for anthropogenic CO2
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https://gml.noaa.gov/ccgg/trends/mlo.html



Ocean as sink for anthropogenic CO2
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CO2 Time Series at Mace Head in the North Atlantic in comparison
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https://www.marine.ie/site-area/areas-activity/oceanography/irish-ocean-and-
climate-status-report



Ocean acidification
Ψ¢ƘŜ ƻǘƘŜǊ /h2ǇǊƻōƭŜƳΩ
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CO2 (aq) + H2O H2CO3 HCO3
- + H+ CO3

2- + 2H+

CO2

CO3
2-

H+ pH

ɋCaCO3

Ocean acidification refers to a reduction in the pH and carbonate ion concentration of the ocean over   
an extended period of time, caused primarily by uptake of CO2 from the atmosphere

Carbonic acid Bicarbonate Carbonate



Calcium Carbonate (CaCO3)

Ca2+ +  CO3
2- CaCO3

CaCO3 Ca2+ + CO3
2-

ɋCaCO3
 > 1

ɋCaCO3
 < 1

Carbonate precipitation

Carbonate dissolution

Saturation State

ɋ phase = 
[Ca2+ ] * [CO3

2-]

K*sp, phase

ü Calcium carbonate crystallises in three anhydrous polymorphs:

× calcite ς thermodynamically most stable 

× aragonite ς slightly less stable 

× vaterite ς least stable 
Madrepora Solenosmilia Desmophyllum Lophelia 
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Calcium Carbonate (CaCO3)

CaCO3 Ca2+ + CO3
2-

Carbonate dissolution

´What happens to calcium carbonate 
ǎƘŜƭƭǎκǎƪŜƭŜǘƻƴǎ ǳƴŘŜǊ ƻŎŜŀƴ ŀŎƛŘƛŦƛŎŀǘƛƻƴΚΩ

Second Year

GeoTopics  ω  ¦ƭǎǘŜǊ ¦ƴƛǾŜǊǎƛǘȅ 17th June 2026Dr Janina Buescher


