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Ruddiman,&2001&

Principles&

•  A&layer&of&sediment&that&is&characterized&by&a&
combinaNon&of&lithological/biological/
chemical&properNes,&disNnguishable&from&
other&layers&

•  Sediment&layers&found&one&above&the&other&in&
a&core,&without&an&hiatus,&must&have&formed&
in&environments&found&one&aQer&the&other,&or&
side&by&side.&

Ruddiman,&2001& Ruddiman,&2001&
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How?&

Coring&techniques&
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1980&m&
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7&August&Z&13&September,&2004&(Backman, Moran et al., 2006) 
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Sovetskiy*Soyuz*

Oden*

Vidar&Viking*

Result:&Large&ice&floes&(9/10)&are&transformed&into&„&Crush&Ice“&

Ice*Floes*
Crush*Ice*

(Backman et al., 2006) 

Oden*

Sovetskiy*Soyuz*

Vidar*Viking*

(Backman et al., 2006) 

When&?& When&?&

•  LithostraNgraphy&
•  14C&
•  18O&
•  BiostraNgraphy&
•  PaleomagneNsm&
•  210Pb&

Absolute&
vs&relaNve&
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Dropstones
      -> iceberg transport

Interglacial

Glacial
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MulNZsensor&core&logger&
MSCL&

StZonge&et&al.,&2007& StZonge&et&al.,&2007&

StZonge&et&al.,&2007&
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XRF&
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Isotopes&
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&
&&&&&&&&&1H&=&1&p&+&0n&(more&commun;&99.985%)&

&2H&=&1&p&+&1&n&(deutérium;&0.015%)&
&3H&=&1&p&+&2&n&(triNum,&radioacNf&isotope)&

&
&

&12C&=&6&p&+&6&n&(morecommun;&~98.89%)&
&13C&=&6&p&+&7&n&(stable&isotope&~&1.11%)&
&14C&=&6&p&+&8&n&(radioacNf&isotope)&

&16O&=&8&p&+&8&n&(~99.759%)&
&18O&=&8&p&+&10&n&(~&0.204%)&
&&

 

Composition isotopique – généralités/suite 
 
 
 
 
δ 18O = [(18O/16Osample – 18O/16O std)/ 18O/16O std]x103 
    

     = ‰ 
 
 
 

 Carbonate Std= PDB (Pee Dee Belemnite, fossile) 
 Std Water= SMOW (Standard Mean Ocean Water, from International 
Atomic Energy Agency, Vienne, 20ml = 3000 HK$) 
   

OxygenZ18&

•  Water,&Ice&
•  Carbonates&
•  Silicates& •  Trace:&

– Temperature&
–  Ice&volume&

•  Why?&
–  Isotopic&fracNonaNon&
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Isotopic&fracNonaNon&
&
Isotopic*Frac;ona;on(ε):*describes&processes&that&affect&the&

relaNve&abundance&of&isotopes&in&a&physical&or&chemical&
process&

&
Equilibrium&isotope&fracNonaNon&is&the&parNal&separaNon&of&

isotope&between&two&or&more&substance&in&chemical&
equilibrium&(strongest&at&low&temperatures)&

&
KineNc&fracNonaNon&is&an&isotopic&fracNonaNon&process&that&
separates&stable&isotopes&from&each&other&by&their&mass.&

FracNonaNon&(evaporaNon)&is&T&dependant&&

δ 18O = [(18O/16Osample – 18O/16O std.)/ 18O/16O std.]x103   
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