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The Earth during the last 
glacial maximum 
 
21,000 years B.P. 
(21 kyr BP) 
 
Formerly 18K  
(14C) 

CLIMAP 1981 

Laurentide 
Ice sheet 

Fennoscandian 
ice sheet Major changes  

in climate,  
sea-level, sea ice, 
temperatures & currents 

Postglacial rebound (PGR) affects the whole Earth  
which takes millennia to get back to its initial shape 

Subsidence Subsidence 

The postglacial rebound continues today:  
Recent measurements with GPS 

Sella et al. 2007 GRL Johansson et al. 2002 JGR 

  

P6! P7!
P8!

P9!
P10!

Drilling onshore the Tahiti barrier reef 
Papeete harbour 

  

Integrated Ocean Drilling Program IODP 310 
 

ODP proposal 519 
submitted in 1998  
by Camoin, Bard, 
Hamelin, Davies  

 

Camoin, Iryu, McInroy & IODP 310 Scientific Party 2006  
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Accurate dating of 
corals is crucial:  

230Th/234U and 14C ages 
by mass spectrometric 

techniques 

Bonus: 

Time variations of 
seawater 234U/238U  

 

Ocean & 
atmosphere 14C/12C 

Soon on our campus in 
Aix-en-Provence… 

EQUIPEX Grant (French 
“Big Loan” initiative for 
academia) 

Multi-Collector 
Inductively Coupled 

Plasma Mass 
Spectrometer 
(MC-ICPMS) 

Mini accelerator 
mass spectrometer 
dedicated to 14C 
ETH Zürich MICADAS 
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Calendar age (yr BP)

U-Th dating of corals indicate an enormous sea level 
change by ca. 120 m in about 10 millennia 

Bard et al. 1996 Nature  

Bard et al. 2010 Science 

Deschamps et al. 2012 Nature 

Tahiti sea-level curve 

Meltwater 
Pulse 1A 
(MWP1A) 

≈ 40-50 mm/yr 

≈ 12 mm/yr 

≈ 8 mm/yr 

≈ 14 mm/yr 

≈ 15 mm/yr 

< 1 mm/yr 

Fairbanks 1989 Nature 
Bard et al. 1990a,b Nature 

The deglaciation from drill cores offshore Barbados 

Barbados sea-level curve 

14C U-Th 

18k 

21k 

colony of Acropora palmata 

Calendar age (kyr B.P.) 

MWP-1A 

Deglacial sea level record compiled 
from various tropical sites 

Carlson & Clark 2012 Rev. Geophys. 

Tahiti corals 
Barbados corals 

New Guinea corals 
Sunda Shelf peat seds 

Bonaparte Gulf seds 

Kemp et al. 2011 PNAS 

Sea level record over the last 2 millennia!

Years A.D. 

Eastern US salt marsh!

Foraminifera!

50 cm 
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Kemp et al. 2009 Geology 

The salt marsh record agrees with tide-gauges!

e.g. Sea-level rise in North Carolina!

Church & White 2006 GRL 

20  cm 

Global compilation of tide gauge sea level data 

0.8 mm/yr 

3.2 mm/yr 

Mean Rate ~ 1.8 mm/yr 


