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Llenb

CyLLeCcTBYyeT NPOEKT PEKOHCTPYKLUN
cTaHUuu BoCTOK

Cos3aaTtb nporpamMmmy Hay4HbIX
nccnenoBaHnn Ha cTaHumMm BocTok

dunHaHCMpoBaHUA Hay4YHbIX UCCRe 0BaHNN
HeT ¢ 2016 r. nocne 3aeepLueHua GLIIM
MupoBon okeaH



Vostok.

e Mnan: 78°30° 10. w1., 107°00° B. A.
o MakT: 78° 28’ 10. L., 106° 48’ B. A-

e BbicoTa Hag YpOBHEM MOpH 3488 m ‘7
o OTKkpbiTa 16 nexkabpa 1957 r.



YHUKaNbHOCTb CTaHUMW BOCTOK

[Tox craHieli BOCTOK pacIlooKeHO caMoe KPYITHOR IIOJJIeTHHKOROR 03eP0,
H30ITHpoBaHHOE OT OHochephl 3emimi opaaka 14 mMiH. merT.
[ maiponoruueckie HeeleAoBaHuA BOMIM3H CTaHIMH BOCTOK TTO3BOIAIOT

IIPOCIIENUTE H3MAHAHIIT FIIAMATA RITTATE TN 1 nemmer e

MecTomono:xen M eg aSCi e n Ce p rOj eCt JAKTHHECKH B

IIeHTpe aBpopar 'Th HAJEKHOTO
MOHHTOPHHTA M TEKVIIEro MporHo3a (nowcasting) «KocMHUecKoi MoToAsD» 1o
TAHHBIM HA3E€MHBIX MATHUTHBIX H3MEpPEHII.

Hirmkasg BIa:KHOCTE U TeMITepaTypa, BEICOTA HaJ YPOBHEM MOPA, OTCYTCTRHE
HCTOYHHKOBR CBETA, HCKITFOUNTETFHAL ITPO3PAYHOCTE aTMOC(epHI, THTENBHAL
TIONAPHAA HOYb M TIOTAPHLIH TeHb CO3MaoT YHHUKATBHEIE YCIOBHS T
ACTPOHOMHUYECKHX HalbmomeHHii B HHppaKpacHoM, CYOMIIITHMETPOBOM M
MIJUTHMETPOBOM JHATIa30HAX, a TAKIKE TTPEIH3HOHHBIE ONITHYEeCKHEe HaOIFOeHH
HeOeCHBIX TelI BIUIOTE Mo 24m-26m

COop KocMHUeCKOH TIBITH — Y HUKaTbHAA UHMCTOoTa cHera (2 wm mode; 10-15 ppb)



Lake Vostok

The discovery of Lake gl
Vostok was reported R i -
at the 23 session of " ' |
SCAR in Rome in WIS ol
1994 ol

Data were published RETERS T O
in Nature (Kapitsaet | |\ Wl
al., 1996) RS K

| i) e ~ Figure 1. The location of Lake
I | ““"j S| . Vostok on the East Antarctic
| L 5 Ice Sheet (from Siegert 1999).




SCIENTIFIC MILESTONES
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Nature 482, 287 (16 February 2012)
doi:10.1038/482287a
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| FILIN BERELATH |

Russians celebrate
Vostok victory

Team finally drills into bggest Antarctic subglocial lake.

BE HICILL JOMES

fter two decades of dhilly drilling sad
fierydebate, a Busian team has Snally
Jrcham intn ] alte Wondnok, The begot of
taelakm hidden veder Antarciicakice, ad the
mast deeply buned. Vastok has heen isclated
foar eei Hizns of years and my coaksin spedalby
adapted microoepanisms. "l'm are they'e
aEinkisg veslios this week.” sy | Pesog,
et A larclic hiocar e s Monlina State Un-
wersity in Bozsman, wha has bermin comtact
with the Rusaian team
.’a'-:-:-r\d.lm'n:\ Walery Lukim, director of the
Raauian Anlardlic programes, e illhil lake
waber 57690 meloex down o HE2E s on
% February local ime {see ' Long way dovwmy
Termperatues were plummeting as the Ankc-
e summer endsd kd scientists et the i
oy berdore i became poar Cobd e planes o ily
salely, "Talk sboat sisspenie. i e been &
briter Bor the past couple of woeks” says Prisey
Alhoughthe Rusdan wiemtists have taben
samphes, which are most likely to be
a pec kel of water juit abowe the leke |
coataines wax prasented ta Russan Prime
Mizaster Vladimir Putin with greal fan
farel, they will have 8o wait until Decersber
o entwact sy frozen lake samples, and umtil
2013 14 e petreve mfronen bke waier, This
18 knachaalegecal ichisvesanl. The scientific
pray-eTinatill sy s aseay” s Mahbon
Kennicw!, president of the inlernatinnal
Scientific Committes on Anfarctic Reseasch
The Vostuk drilling peoject began as an
we-giming eifarl bs etaming andent climatic
wres, i the miidl- | 90, scbentisds had
confirmed that a giant lake urked bemeath
e baareile and s pecelaied that samgpling ies
waker might piel dgne of ancemt Be®, By the
et of the 19906 1he researc com ity had
angreedd that e Vit JArilling ibeulid stog
untd rewrarchene could be sine Bt Ehe ke
weould B probected freen contamsination by
K tnsterd Diwosene atd Freom being med
o clillinng Phinla. Dy ilimg started g aggain in
200 sith 3 mew plan; when the drill sesned
e lakr, 1 would he replaced with 3 thermal
probe to meh through the ice, ard a plug of
clean silicone fluid than would help 1o prolect
e b wriber Erom che dirty kerosene s’
Ahbsziigh i is ukear whethes the Busiian
team used Ehe Barmall prode ssd @licons, il

protably avesded Sumlisvnaling the like.
Wham tha dnill bovkee there gh tn the bike, waser
surged roughhy 3040 metres up the borehaods,
Farcing 15 ooz metresof drd ling fuid sut of
the op ofithe kele, “Ieverything wnt xo they
i, the enby flow would b ol of the ble. noi
imio the lake” =xvs Kennicutt.

Tz lake waber at the bottoom af the holbe will
Feeeas, amd nhe pesearchess plan to drill it out
et seiRsn Previous studss fund ek in
wriphes ol e clion &’ — e bilorn cougle
of Bunidred mutzes of the glacies mads from
fozen lake waber — bt contamination hasnof
beenmubsd cut. The fresh ice plug is un ity oo
clear g Lkl conlroversy, becamse the aai
et b braight So b werfacr through drifing
kertaene, 1 Emnicuit The freezing proces
mar dso exxlede or bl microbes. be adds.

The Funsian team plins to explare the lake
in 200 3- b el a varkety of probes, Cane i
and water sanpiers carried down the bare-
halke in a hermetically sealnl comtainer, One
probe will mesauee physical sondisans nuch s
temperature and acidity
<aiey @ spectroateled 1o sludy any ongasic
soempoenlsin the waler,

Meanwhile, the Unred Kingdom apd the
Elnited States aim to sample water and sed.
ments- (rom different Anfarctic subglacial likes
i year earber in 200 2-13. Both prepects will
iz Bl e e iR wites B bope hokes that
shculd sty npen Sor 24 beure 3 cleaner and
qquickar proces that shosllallos the LUE leam
o et theough 5.1 klometres of ice intn Lake
Elbwiseth 18 piait 3 dirys. Voslolds thicker gl
andd lower lemperatanes would e mads the
pracem B anangy- mhenmsve b be practical
there, hirwerer,

Eennicoti hopes that the Vostok. Ellswerih
and U Lake YWhilliss projescts will fom the
first theee modes of & nenwoak that will berier
sampls the Busndreds of subyglacial Antarctic
lakes. “They're sl actually al the exievmas
of pressure and I-mjwrall.w but they am
linnited in songients asd erergy” says Kensi-
ull. INlife iseventually cmbfnmed Lo residle in
thew ishmpitahle places. “the squertion is has
micmdes mrake 3 living down there” w
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Ice thickness (m)

‘Cornucopia of paleoclimatic data”
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Helium isotopes and neon in Vostok glacier and lake ice:

25 years of French-Russian collaboration

Philippe JEAN-BAPTISTE (CEA-Saclay)

Nartsiss BARKOV Elise FOURRE (CEA-Saclay)

Viadimir LIPENKOY | ~ARISt PEtemb”rgﬁ)

Dominique RAYNAUD ‘ LGGE, CNRS-Grenoble

Sergey BULAT PNPI-Gatchina Jean-Robert PETIT
Yury CHETVERIKOV
Victor EZHOV - ] -
Valeri SOLOVEI IR L. &
= _._/"‘ u'.: — | — WL |




N, 0, (N 02 =3.7)
Ar, CO,, Kr, CH,, Xe, ...

Ne, He, H,, ...




Pioneers in helium isotopes research in geosciences

Developments
ir
Geochamistry

@) NATIONAL ACADEMY OF SCIENCES

. Harmon Craig

University of Califormia, San Diego

HELIUW b March 15, 1926 - March 14, 2003
ISOTOPES IN I .
NATURE BN  Scientific Discipline: Geophysics
| Membership Type: Member

in the 1970 's

Kola Sclence Canler, Apatity



Contrasted *He/*He ratios in the main earth reservoirs

Cosmic Matter : 200-300xRa

Atmosphere : 3HeMHe=1xRa=
48xRa e el I (Ra=1.38 x 10F)

Upper Mantle : 8xRa

Deep Mantle > 30-50xRa

*He/*He ratio is a tracer of the origin of helium in natural systems
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BO3MYLEHHOCTbL MAarHUTHOIO NOJIA Ha
CTaHUMU BOCTOK KaK nokasartenb
COCTOAHUA "KOCMMUYECKOM noroabl

O.A.TpolwiunyeB
AAHUU, C.lTemepbype



Searching for life in the subglacial
Lake Vostok

Sergey Bulat

Cryoastrobiology fab
FSBI PNPI NRC Kurchatov Institute

Leningrad region, Gatchina, RU



Buonorua neaa (=BoAbl) o03epa BOCTOK

i —— Ratsevaries teleram Y11851
7207% [ ey obaster algiesla XTH318

Hydrogenophifus

[loTeHUManbHbIE _ e thermoluteolus
obuTtaTtenu o3epa: | m.;“j_':'-';-ﬁ"““"” (SEM image)
OkcureHoUNbHbLIE

XEMOABTOTROPHLIE

NbE30PUNBHLIE

ncuUxpodunsbl




Lake VOStOk known since 1994

Published in Nafure (Kapitsa et al., 1996)

¥
RADARSAT, CSA » |

Friendly environment?

FREE (LIQUID) WATER!

* 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)

Bulat13 nowv-20



5G-1N-3429 16S rRNA gene

3429v3-4 - 93-Janthinobacterium sp et Frotonactena
T ‘ -
HewnsBecTHbLIU poa U BUA ;]5 L o

. : sy rocessed
bakTepun (Burkholderiales, : P 4
Oxalobacteraceae, Beta-

Proteobacteria)







Gondwana Antarctic Rift System

south

America

Mesozoic Failed Rifts

L Late Cenozoic

East African Rift

Leychenkov et al., 1998 (AARI meeting),
2003 (EGU meeting), (2004 MGI Paper) [ ] =s00m



Seismic refraction Experiment

Technology:

Two reversed lines; 1 and 2 km between receivers;

Shot points: 25-500 kg of TNT

sedimentsl

seconds

seconds

seconds

e Wt S

Distance (km
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depth

LA

Crystalline Basement
0246810 14 18 22 26 30 34 38 42 46 50 54 60



1. Vostok Subglacial Highlands are underlain by 500-600 m.y. old
sediments

2. The Antarctic Earth’s Crust surrounding Vostok Subglacial
Highlands Vostok Subglacial Highlands 1s mostly composed of

Ancient (1.6-1.8 & 0.8-1.2 billion years) Terranes

3. Lake Vostok 1s a deep depression filled with thin depositional unit.

The Lake Vostok Depression was formed during the time of
Antarctic Glaciation (it is not older than 34 million years).



Comet ISON Waldemar Skorupa

~ Antarctic micrometeoritesand

- S.’Bulat, VA } __,'vﬁ V. S@Ii:wel .

Cryoastroblology Iab

S I PNPI’ NRC Kurchatov lnstltute
Gatchlna SPb



Counts

Concordia AMM-1 - EDX spectra

700
0 Antarctic Micrometeorite bulk EDX
s’ S CONCORDIA Collection, CSNSM-Orsay
_ 1
500 -

Energy (kev)

Jean Duprat

Bulatls sept-Z6 Yostok2015, SPh . e g g .
Universite d’Orsay Paris Sud



Mobile astronomic sun-fed station for collecting cosmic dust by
aerosol filtering

Mag= 5.00K X Signal A= BSD Grenoble INP - CMITC
EHT =15.00 kv WD =10.2 mm Date :26 Jun 2015




Astronomical Study
In Antarctica

Yury A. Nagovitsyn
Central astronomical observatory
at Pulkovo of RAS




The best place

Camoe cyxoe, XonogHoe W DE3BETPEHHOE MECTQ Ha 3eMIE

CraHuUuuMA

{(Hnﬂuna:;apear:l{aﬂn

¢DoTorpagpun 3pesgHoro Heba
c XpebTa «A» JOMKHbl OblTb
Nno MeHbLUeW Mepe B TPW pasa
L - indanOcean — BHonee YeTKUMIN YEM TE,

Peninsuls w g VG 7 YTO MOXHO MONYyUMTb Ha

| ' CaMbIX NYYLLNX COBPEMEHHbIX
Ha3eMHbIX obcepBaTopUAX

B HYunun 1 Ha MaBarax» -

Yunn CayHaepc

South Atlarmtic Ocean

80E

CrtaHumA
«KyHb JTyHbL»

South Pacific Ocean

0 800 1000 - '
| [ Antarctic | Circle e

Drstance flm) :
€ CTaHUuuA «BocTOK»

Where Is the Best Site on Earth? Domes A, B, C, and F, and Ridges A and B

Will Saunders, Jon S. Lawrence, JohnW. V. Storey, and Michael C. B. Ashley
Seiji Kato, Patrick Minnis, and David M. Winker /# 2009 Publ. of the Astron. Society of the Pacific



The project of the renewed
National Service of the Sun

Geographic positions of stations of the Service of the Sun in the RF
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Outside of the RF: El Roble (Chile), El Cacaual
(Cuba), Tarija (Bolivia), Antarctica



The project of the renewed Service of the Sun

Structure of the new Service of the Sun

The Pulkovo Observatory of RAS

the Ural

The base ohservatory (Kislovodsk Mountain
Station of the Pulkovo Observatory).

Cuba, Bolivia
ANTARCTIDA
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attention



