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IAEA Environment Labs in Monaco
- the only marine laboratory in the UN system
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The Age of Earth? άLǘǎ ǇŜǊƘŀǇǎ ŀ ƭƛǘǘƭŜ ƛƴŘŜƭƛŎŀǘŜ ǘƻ ŀǎƪ 
Mother Nature her age, but Science 
acknowledges no shame and from 
time to time has boldly attempted to 
wrest from her a secret which is well 
guardedò           Arthur Holmes, 1913

Role of isotopes in science



IAEA Environment Labs in Monaco
- the only marine laboratory in the UN system

Å Study environmental processes
Å Contribute to Climate Change 

studies and the ocean
Å Study pollution / Seafood Safety
Å Conduct ecological assessments
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Isotopes are precision tools to:



Ocean change:
ecosystem degradation

warming, deoxygenation, and acidification
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Ocean change:
ecosystem degradation

warming, deoxygenation, and acidification
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http://aco-ssds.soest.hawaii.edu/ALOHA/#

Current change:

- Exceeds natural 
variations (last 800k yrs)

- Rate unprecendeted (last 

300 M yrs)
- 30% drop in pH (since 

Industrial times)



Ocean acidification -
a rapidly growing field

Papers per year

Authors per year
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Data from the OA-ICC bibliographic database. Figure produced by 
Jean-Pierre Gattuso, Laboratoired'Océanographiede Villefranche



USA: NOAA OA 
Program, 2011-
ongoing

European Commission: 
EPOCA, 2008-2012
MedSeA, 2011-2014

UK: UKOA 
project,  
2010-2015

Germany: BIOACID, 
2009-2017

OA papers per country (2006-2018), based on first author affiliation. Data for countries with 9 papers or more 

are shown. Data from the OA-ICC bibliographic database. Figure produced by Dana Greeley, NOAA PMEL.

OA �t a rapidly growing field

China: CHOICE-C, 
2009-2013

NZ: CARIM, 
2016-2019
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