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OutlineOutline  

  

    

What is “stable water isotope content”?What is “stable water isotope content”?  

Water isotopes and PaleoclimateWater isotopes and Paleoclimate  

  Millennial scaleMillennial scale  

  Centennial and decadal scaleCentennial and decadal scale    

Spatial variability of stable water isotopesSpatial variability of stable water isotopes  

  Continental scaleContinental scale  

  Regional scale (Lake Vostok region)Regional scale (Lake Vostok region)  

  Local scale (megaLocal scale (mega--dunes)dunes)  

Stable water isotopes in Lake VostokStable water isotopes in Lake Vostok  

  Accreted lake iceAccreted lake ice  

  Lake waterLake water  

Conclusion and ProspectiveConclusion and Prospective  
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Stable water isotopesStable water isotopes  

  

    

1616OO  

HH  HH  

1616OO  

HH  DD  

1818OO  

HH  HH  

Изотопы Изотопы ((от греч. ισος от греч. ισος ——  «равный» и τόπος «равный» и τόπος ——  «место»«место»))  ––  элементы, занимающие одно и то же место в периодической системе элементы, занимающие одно и то же место в периодической системе 

элементов элементов   

В морской воде (В морской воде (SMOWSMOW):):  

  

R [R [11HH22
1818O] = 2000 O] = 2000 ppmppm  

R [HDR [HD1616O] = 310 O] = 310 ppmppm  

ddD:D:  от +10 до от +10 до --500 ‰500 ‰  

  

dd1818O: O: от +5 до от +5 до --60 ‰60 ‰  
 



Stable water isotopesStable water isotopes  

1616OO  

HH  HH  

1616OO  

HH  DD  

1818OO  

HH  HH  

Изотопы (от греч. ισος Изотопы (от греч. ισος ——  «равный» и τόπος «равный» и τόπος ——  «место») «место») ––  элементы, занимающие одно и то же место в периодической системе элементы, занимающие одно и то же место в периодической системе 

элементов элементов   

Немного различающиеся Немного различающиеся 

физические свойства:физические свойства:  

  

--  давление насыщениядавление насыщения  

--  коэффициенты диффузиикоэффициенты диффузии  

dd  = 0 ‰= 0 ‰  

dd  < 0 ‰< 0 ‰  



Stable water isotopes in global water cycle Stable water isotopes in global water cycle   

океанокеан  континентконтинент  

ледникледник  
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--110 ‰0 ‰  

--110 ‰0 ‰  

--330 ‰0 ‰  

--220 ‰0 ‰  

--60 ‰60 ‰  

--50 ‰50 ‰  



Stable water isotopes Stable water isotopes vsvs  airair--temperature: “Isotope temperature: “Isotope 

paleopaleo--thermometer”thermometer”  
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Vostok climate over the past 350 yearsVostok climate over the past 350 years  
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Vostok climate over the past 350 yearsVostok climate over the past 350 years  

  

    

Ekaykin et al, 2014 
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Stable water isotopes and paleoclimate resultsStable water isotopes and paleoclimate results  

  

    

Stable water isotope content is a nice proxy of the air temperatureStable water isotope content is a nice proxy of the air temperature  

But! A small signalBut! A small signal--toto--noise rationoise ratio  

 One core is not enough! (ok for millennialOne core is not enough! (ok for millennial--scale variability and/or for scale variability and/or for 

highhigh--accumulation sites)accumulation sites)  

For Vostok region:For Vostok region:  

Over the past 350 years slight warmingOver the past 350 years slight warming  

3030--60 periodicity60 periodicity  

No recent sharp warmingNo recent sharp warming  

Stronger correlation with summer temperature than with mean annual Stronger correlation with summer temperature than with mean annual 

temperature (posttemperature (post--depositional effects?)depositional effects?)  

  Revision of the deep ice core data needed?Revision of the deep ice core data needed?  



11 

Spatial variability: continental scaleSpatial variability: continental scale  

  

    

Vladimirova et al., 2015 
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Spatial variability: regional scaleSpatial variability: regional scale  

  

    

Vladimirova et al., 2015 
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Spatial variability: local scale (megaSpatial variability: local scale (mega--dunes)dunes)  
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Spatial variability: even smaller waves?Spatial variability: even smaller waves?  
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Spatial distribution of stable water isotopes resultsSpatial distribution of stable water isotopes results  

  

    

On continental scale:On continental scale:  

Latitudinal and altitudinal Latitudinal and altitudinal zonalityzonality  

But! Complex behavior in central Antarctic plateauBut! Complex behavior in central Antarctic plateau  

On local scale:On local scale:    

Variety of forms, from megaVariety of forms, from mega--dunes to dunes to sastrugisastrugi  (the main reason for the (the main reason for the 

noise in the ice core records)noise in the ice core records)  

Spatial waves transform themselves in temporal waves!Spatial waves transform themselves in temporal waves!  
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Isotopes in Lake Vostok: accreted iceIsotopes in Lake Vostok: accreted ice  
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Isotopes in Lake Vostok: accreted iceIsotopes in Lake Vostok: accreted ice  
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Isotopes in Lake Vostok: accreted iceIsotopes in Lake Vostok: accreted ice  

  

    

Lake ice 1: capture of water inclusions 

Lake ice 2: in equilibrium with lake 

water?  

Lipenkov et al., in press 
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Isotopes in Lake Vostok: lake waterIsotopes in Lake Vostok: lake water  
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Isotopes in Lake Vostok: lake waterIsotopes in Lake Vostok: lake water  

  

    

Ekaykin et al., in press 
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Isotopes in Lake Vostok: lake waterIsotopes in Lake Vostok: lake water  

  

    

Real core 

experiment 

Ekaykin et al., in press 
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Isotopes in Lake Vostok: lake waterIsotopes in Lake Vostok: lake water  

  

    

Lake Vostok water: -59.0 d18O 

and -455 for dD 

 

Good correspondence to the 

calculated values 

Ekaykin et al., 2010 
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Isotopes in Lake Vostok: resultsIsotopes in Lake Vostok: results  

  

    

Two water sources (glacier melt and hydrothermal)Two water sources (glacier melt and hydrothermal)  

Poor mixing of melt water and resident lake waterPoor mixing of melt water and resident lake water  

Lake Ice 1: capture of water pocketsLake Ice 1: capture of water pockets  

Lake Ice 2: in equilibrium with lake waterLake Ice 2: in equilibrium with lake water  

Rapid events in Lake Vostok?Rapid events in Lake Vostok?  
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ProspectiveProspective  

  

    

Oldest Ice ChallengeOldest Ice Challenge  

Study of postStudy of post--depositional effectsdepositional effects  

Stack climatic record for AntarcticaStack climatic record for Antarctica  

Spatial distribution of stable water isotopes on different scalesSpatial distribution of stable water isotopes on different scales  

Lake Vostok water sampling at different depthsLake Vostok water sampling at different depths  

        and at different places?and at different places?  

Oxygen 17Oxygen 17  



Спасибо! 

Thank you for your attention!Thank you for your attention!  


