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Antarctic geography  

 In 1959 International agreement 

about Antarctica was concluded.  

It tells that Antarctica can be 

used only for scientific research,  

 All nuclear explosions and 

storage nuclear waste is 

forbidden.  

 Mean height of Antarctic surface 

ia a biggest one.  

 Besides of pole of cold the points 

of lowest relative atmospheric 

humidity, strongest and long 

wind, most intensive sun 

radiation are situated there 

 USA: south pole (Amundsen-

Scott 

 Russia: the pole of relative 

inaccessibility and geomagnetic 

pole (Vostok) 

 



http://commons.wikimedia.org/wiki/File:Katabatic-wind_hg.png#/media/File:Katabatic-

wind_hg.png 

Wind is blowing as hurricane 

Since April to November Climate 





• 1955 N.N. Zubov Introduce the critical value of glacial 

thickness that is determined the flux of geothermal heat and 

temperature gradient is determined thermal conductivity. 

•  1955 Gordon K Robin Introduce the flux of cold directed to 

bottom of glacier with moving of ice as mass  

• 1961 I.A. Zotikov have shown that in case of thick glacier 

the heat practically does not go up. It is spent for melting of 

ice in the bad of glacier. 

Underglacial lakes milestons   

http://3.bp.blogspot.com/-hq8PMOXrH9g/TzhcvZDGD1I/AAAAAAAAC6o/UIiorDAnl7g/s1600/subglacial-water.png


Map of possible places for underglacial lakes (1963 ) 



A.P. Kapitsa 

1964 

Single-reflection seismogram 

Seismic prospecting  



Radiosonde observation 

Radio waves penetrate through 

ice very well and are reflected of 

border between substances  with 

different properties.  

Since 60-th they were  used for 

measuring the profile of 

underglacial surface.  

Huge radio transparency was  

the problem for pilots as  

standard equipment gave  

wrong data  

http://1.bp.blogspot.com/-GsLp23J-FK4/TzsCxy9AKmI/AAAAAAAAC7w/v3KCndEgO2g/s1600/RES-lake.gif


Lake Vostok
The discovery of Lake 

Vostok was reported 

at the 23rd session of 

SCAR in Rome in 

1994

Data were published 

in Nature (Kapitsa et 

al., 1996)





Underglacial Antarctica 



Bulat 2009-mars-11 

Absolute minimum -89.2°C 

Average ann. Temp. -55.1°C 

RADARSAT, CSA 

Vostok station (+3488m)  
(since 1957)  

Lake Vostok (-3663m) 

1260 km from 

the coast 

(78°S, 106°E) 



http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.extremetech.com/extreme/160667-3500-species-discovered-in-lake-vostok-underneath-miles-of-ice-in-conditions-similar-to-jupiters-europa&ei=9NJmVaLiGsqhsAHV8YGwCQ&bvm=bv.93990622,d.bGg&psig=AFQjCNGbebyGh3A-tZYhxOq1sMNu30_25A&ust=1432887644440041


Vostok lake 



Vostok lake 





3720 m - Jan 21, 2011 

3769.3 m – Fev 05, 2012 Enter! 

Max. 575m 

~345m 

-42m 

Bulat13 nov-20 





Dynamic of Antarctic climate during 800 thousand years 

(Nature) 



Project  
1.5 billion years 
Choice of place 

atmospheric precipitates 

have to be minimal 



5G-2[3] Vostok borehole 
 

Bulat13 nov-20 

3769.3 m – Fev 05, 2012 

3608 m – Type II 

3539 m – Type I 
3543.56 m – Fev 2013 

3424 m – Uppermost frozen water ice 

3458 m – Bottommost frozen water ice 

35 m – layer of frozen lake water 

227 m remained to drill – 2013/2014 season? 
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5G-1N-3425 Vostok water ice 

Bulat13 nov-20 

40 cells/ml ? 



5G-1N-3429 16S rRNA gene 

Bulat13 nov-20 

Clone v3-v5 

Clone fgene 

Clone v4-v8? 

1.5 L processed 

3429v3-4 - 93-Janthinobacterium sp Beta-Proteobacteria  

Unknown genus and 

species of bacteria 

(Burkholderiales, 

Oxalobacteraceae, Beta-

Proteobacteria) 





Friendly environment? 

 

• Deeply ice buried (in dark) – 4 km 

• High pressure – 337-377 bar 

• Permanently BUT not very cold – -2.65°C  

• Likely oxygen supersaturated - 800 mg/L 

(upper bound 700-1300 mg/L) 

Lake Vostok known since 1994 

FREE (LIQUID) WATER! 

RADARSAT, CSA 

Published in Nature (Kapitsa et al., 1996) 

Bulat13 nov-20 



Module for Vostok lake 

research 

Bulat13 nov-20 



The location of 386 Antarctic subglacial lakes (from 

Wright and Siegert, in press). Lake Ellsworth is circled. 



DELORES radio-echo sounding data across Lake Ellsworth (Line D7.5). A 

prominent lake-like reflector is observed  between 2600 and 5400 m along the 

profile at depths of ~3100 to ~3220 m. Buckled englacial layers generated by ice 

flow over a zone of pronounced subglacial topography southeast of Lake Ellsworth 

(see Figure 5) are annotated. Ice flow is approximately 

into the page. See figure 5 for location. 



Lake Ellsworth 



Hose for drilling 



There will be 1 x 30 kVA unit to run the 

domestic camp and 

3 x 100 kVA units which will have a 

combined output capable 

of running the drilling operation. 

Total AVTUR = 51,250 l (250 drums) 

Total PETROL = 1,025 l (5 drums) 

2 seasons!  



Lake Whillans 

• Одновременно с отечественными буровыми работами на 
станции Восток, американские коллеги проводили свои 
операции в подлёдном водном потоке Виланс по проекту 
«Виссард». Данный поледниковый водный объект по своему 
происхождению, характеристикам и методам исследований 
значительно отличается от подледникового озера Восток. 
Водоём расположен на юго-западной границе шельфового 
ледника Росса и представляет собой один из элементов 
обширной подледниковой гидрологической системы, 
направленной в море Росса. Один раз в 10 лет вода в этом 
водоёме полностью обновляется. Его объём составляет всего 
0,5 км3, в то время как объём озера Восток 6100 км3. Толщина 
ледника над водоёмом составляет 801 метр, а на станции 
Восток 3769,3 м. 

• Lake Ellsworth (750 years) and Lake Vostok (10,000 years). 
 



 

READY TO BORE Daren Blythe and Dar Gibson shoveled snow into a melter 

feeding the hot water drill to be used to penetrate half a mile of ice above Lake 

Whillans. Exploring extreme environments offers lessons for efforts in space. 



Lake Whillans Lake Whillans 



Lake Whillans 

http://sayitaintsoalready.com/2013/01/27/scientists-reach-subglacial-lake-in-antarctica-that-could-contain-one-million-year-old-water/subglacial-lake-via-j-t-thomasdiscover/
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