
Ziveri

The likely impact of ocean acidification in the 
Mediterranean

Patrizia Ziveri
Institute of Environmental Science and Technology (ICTA), Universitat Autonoma de Barcelona, Spain

Department of Paleoclimatology and Geomorphology, FALW, Vrije Universiteit Amsterdam, Netherlands

Acknowledgments:

Sebastian Meier
Catherine Goyet
Daniela Turk
Dror Angel
Marcello Vichi

Strategic Workshop on Ocean Acidification
Meloneras, Gran Canaria, 28-30 January 2008

-3900 m -2600 m -1300 m 1300 m 2600 m 3900 m

Ionian Sea
Levantine Sea

Aegean

Tyrrhenian
Sea

Black SeaAdriatic
Sea

Gulf
of Lions

Marmara Sea

Balearic Sea

Alboran
Sea

so
ur

ce
: w

w
w

.u
ni

pv
.it

/w
eb

ci
b/

ed
u_

M
ed

ite
rr

an
eo

_u
k.

ht
m

l

Atmospheric CO2, ocean acidification, and 
ecological changes in planktonic calcifying 
organisms

ESF- EuroCLIMATE Workshop

Barcelona, 26-28/9, 2007

www.esf.org/acidification-workshop.html

• Mediterranean oceanography and what is known on the 
carbonate system in the Mediterranean Sea?

• Past changes
• Main questions for future impacts

The likely impact of ocean acidification in the Mediterranean
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from Pinardi und Masetti 2000

Thermohaline circulation in the Mediterranean
Mediterrananean oceanography

Step 2
- relatively low saline surface 
water is cooled down and sinks
- mixes with relatively warm and 
saline intermediate water

Step 1
- high salinity through evaporation
- winter cooling

DYFAMED time serie



Ziveri

D
at

a 
fro

m
S

eb
as

tia
n 

M
ei

er

DYFAMED time serie

C
O

3
2-(μm

olL
-1)

decline in CO3
2-

in the lower photic zone

and decline in Emiliania

huxleyi weight

(pg/ μm
-2)

production and calcite thickness

DYFAMED time serie



Ziveri

Schneider et al. 2007

CaCO3 supersaturation
Mediterrananean Carbonate System

Emiliania huxleyi calcification
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• rivers and Black Sea as alkalinity sources

• transport to the deep ocean in coastal 
regions

• if in steady state, long term net sources of 
alkalinity must equal long term net sinks

• export through the street of Gibraltar is small

• CaCO3 production as a possible sink

• supported by carbonate system variables?

Mediterrananean Carbonate System
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TCO2 transports in PgC/year at Gibraltar

- 0.66   - 1.26

0.68 1.36 

Net transport   0.02   0.11

Mediterranean
outflow

Atlantic 
inflow

4.8% Cant

Bascheck, Betoux

Mediterrananean Carbonate System

from Aït-Ameur & Goyet 2006

from Aït-Ameur & Goyet 2006

Anthropogenic carbon export from the MED 

• Atlantic inflow 
FTCO2 0.66-1.31 
Pg C y-1

• Med outflow FTCO2

0.68-1.38 Pg C y-

1 with 4.8% Cant

• net FTCO2 0.02-
0.07 Pg C y-1

Mediterrananean Carbonate System
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• Deep water formation 
changed from the Adriatic to 
the Aegean

• Formation of extremely 
dense water mass

• This affected Western 
Mediterranean 
Oceanography

• Composition of 
Mediterranean Outflow 
Water that enters the 
Atlantic Ocean has changed

A new multi-proxy palaeo-climatic approach to 
unravel marine productivity during sapropel

deposition: clues from coccolithophorids and 
organic geochemistry

MERF
Quaternary Marine Ecosystem Response to 

Fertilization:
Mediterranean sapropel events and implications 

for marine carbon uptake
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http://www.gpi.uni-kiel.de/~sm/Meier/MERF.html
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Sapropel depositon
• increased production and preservation of Corg• increased efficiency of biological pump?
• lighter coccoliths
• decreased efficiency of carbonate pump?
• net effect depends on balance between increased 

productivity and decreased CaCO3 production per 
coccolith

• What will be the response of the Mediterranean ecosystem 
(carbonate and non-carbonate) to OA?

• At which pace, which amplitude?

• What is the global impact?

• What will be the response of calcifying and non calcifying 
organisms?

• What impact will changes in the carbonate system have 
compared to other environmental changes?

• Long term continuous monitoring!

• Field experiments.
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