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Akademii Nauk ice cap

an example of a glacier grown in Late Holocene
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WanoseHs! NpeABapHTeibHble pe3ynsTaThl AaTHPOBAHUA KepHa, NONYHEHHOro NpH
BypeHnn nefHuKa Axalemii Hayx & 1999—2001 rr., Ha3upyIOLLMECA HA AaHHbIX
MO W3OTONHOMY COCTaBY H 3N1EKTPONPOBOAHOCTH /ikAid.

In the EBEurasian Arctic, the archipelago of
Severnaya Zemlya is the easternmost one which is cov-
ered by considerable ice caps. This gives the opportunity
to get regional paleo-climate information from ice core
records. In 1986/87 the first ice core was drilled on
Akademii Nauk ice cap, the northernmost one on
Severnaya Zemlya [5, 8]. This core was analyzed with
relatively low data resolution. A chronology was pub-
lished indicating a Late Pleistocene bottom age [2, 8, 9.
From 1999 to 2001 a new 724 m long ice core was
drilled on Akademii Nauk to proof the maximum reso-
Jution possible to be obtained and to check the time-
scale published so far for this glacier [4, 6]. This project
was carried out in co-operation between the Alfred
Wegener Institute (AWI), Germany, the Arctic and
Antarctic Research Institute (AARI) St. Petersburg and
the Mining Institute St. Petersburg, Russia. The knowl-
edge of annual layer thickness is the basis for the
chronology of the core. One of the main problems is
that infiltration processes caused by melting and even
rain during summer time will smooth or destroy seasonal
signals. The variation of stable isotopes of water (8D and
5180) is the most common tool to reconstruct the annu-
al layer thickness in such areas [11] but sometimes oscil-
lations in D-excess values better ressve the annual vari-
ation [13]. We used D-excess and &'%0 for determina-
tion of layer thickness.

A recent mean accumulation rate of about 460
kegm-2a-! was found at the drilling site close 10 the sum-
mit of Akademii Nauk using horizons with increased
137Cs radioactivity as time markers. Two such peaks
were found coursed by nuclear weapon tests in the
beginning of 1960s and by the accident of Chernobyl
nuclear power station in 1986 [7, 10]. Zagorodnov et al.
reported the same value of 460 kgm2a’! as mean accu-
mulation rate of two years of observation (1986/87) in
the area of station “Mir” at summit on the Akademii
Nauk ice cap [1]. The data of electrical conductivity,
3180 and melting content are published in high resolu-
tion for the upper 136 m of the new drilled ice core.
These data cover about 275 years following the prelimi-
nary dating basing on counting of annual variations of
D-excess and 8'80 supported by peaks in the electrical
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conductivity signal, assumed to be produced by histori-
cal volcano eruptions [6]. The highest peak in electrical
conductivity was found in a depth of 25.79-25.94 m
connected with huge increased nss 804'32 content
observed by ion chromatographic analyses of the dissolv-
able constituents. This indicates that this horizon was
influenced by a volcano event most likely the eruption of
Bezimyanny in 1956, The recent mean accumulation
rate could be confirmed by studies of core chemistry
[14]. The annual layer thickness is decreasing with depth
because of thinning under the pressure of the upper lay-
ering ice. An annual layer thickness of app. 11 cm could
be observed close to the bottom using stable isotope
variations.

We have calculated a basal age of app. 2500 years
for the Akademii Nauk ice cap interpolating the annual
layer thickness between the upper part of the core studied
in detail [6] and the range close to the bottom were data
are available in high resolutiom. In this calculation we
assume that annual layers were never eroded by melting.
This age and the annual layer thickness we found can be
explained only giving up an equilibration assumption for
the Akademii Nauk ice cap at least for the past. That
means we assume that the glacier was growing up to its
today’s altitude from an initial stage almost at sea level.
This has to be considerad for paleo-climate interpretation
of 8180 data.

The oxygen isotope data of the Akademii Nauk -

ice core drilled in 1999/2001 are shown in Fig. 1 using
our preliminary chronology. The §!80 values had been
corrected assuming a continuous growing of the ice cap
and an altitude effect of 4%o/100m. The data show the
trend of temperature of the last 2500 on Akademii
Nauk ice cap. They are indicating a relatively warm
period about 2300 years BP followed by a relatively
long lasting colder time span with minima at about 300
AD and 1800. The little ice age couldn’t be found as a
characteristically drop down in temperature but a dra-
matically warming was observed since app. 1800. For
the same period this warming was found in surface
temperatures reconstructed from temperature depth
profile of the drill on Akademii Nauk in 1986/87 [3].
Since 1875 the warming is documented in meteorologi-
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Fig. 1. Comparison the &§180 records of the Akademii Nauk

ice cap, Hans Tausen ice cap (North Greenland) and
GRIP (Central Greenland). Data for the Akademii Nauk
ice cap are corrected assuming an altitudinal effect as
aresult of the ice cap growing

Puc. 1. CpasreHue AaHHbIX §180 no kepHam NOKPOBHbIX Nea-
uvkos Akagemuu Hayk, Hans Tausen (Cesepras [ pen-
nangus) v GRIP (LentpansHas MpeHnaraua). [ianteis
LS NefHWKOBOrC Kynona Akagemuu Hayk crOppeKTH-
posaHbl C Y4ETOM BbICOTHOTO 3(hexTa NO4 BAMAHHEM
ero pocra

cal data for the whole Eurasian Arctic [12]. Similarities
like this warming were found in 5180 values from Hans
Tausen ice cap (North Greenland) and Akademii Nauk
(see Fig.1) which could not be observed in the record

from Central Greenland (GRIP). It makes clear that

summit of the Greenland ice cap has special climate
conditions which not necessarily reflect climate
changes in the maritime Arctic at least in Late
Holocene. Such changes seem to be the stronger the
lower the altitude of the ice cap.
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Tlennuk Axazemuu nayk na Ceseproit 3emne — npumep
AeIHUKA, PACTYIIETO B NO3AHEM roJoleHe

C 1999 ro 2001 1. B paMKax COBMECTHOTO NPOSK-
Ta MexXay VIHCTMTYTOM NOJNAPHBIX M MOPCKMX HCCACLO-
sanui M. Anbhpena Berenepa (FepManus), ApKTHYC-
CKMM ¥ AHTApKTHUECKUM HayUHO-KCCIELOBATCIbCKIM
UHCTUTYTOM U T OpHBIM MHCTHTYTOM B Canxr-IleTep-
fypre Ha caMOM CEBEPHOM JIEIHMKE apxurejara — Ky-
none Axanemun Hayk — Oxina npoOypeHa CKBaXKHHE ¥
TOJIYSEH NeIHUKOBLIA KCPH mnuHOM 724 M. M3noXeHb
MpedBapuTebHbBie Pe3yIbhTaThl NATUDOBAHUS KEPHA.
fazupylolIMecs Ha DaHHBIX MO M30TOTTHOMY COCTaBY M
51 €KTPOTIPOBOAHOCTH NbIA. B kayecTBe BPEMEHHBIX
PETIEPOR WCTIONB30BAHb HEWANo 1960-x ronoB {HaseM-
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Hble UCIIBITAHMS aTOMHEBIX 0oM0) 1 1986 r. (aBapus Ha
aTOMHOM asekTpocTaHMK B YepHoObLTe). C IOMOIIBIO
xomBuHauuu nanueix 8'80 u neitrepmeBoro sKcuecca
1 TOPM30HTOB C BBICOKOM 3JEKTPONPOBOAHOCTBIO, I0-
YIYYEHHBIX METOIOM IM3JIEKTPUUECKOTO NPOPUINpOBa-
HHSA, YIANOCh ONPEedeNuTh BPEeMEHHYIO IUKANy I
sepxHux 350 M KepHa, oxBaTeIBatoIInX okoso 1100 ner.

@ MEXXJYHAPOJIHbIH CHMNO3UYM
MO NPOBNEME B3AMMOJENCTBUA NEA-BYNKAHW3M HA 3EMJIE U IPYTUX NNAHETAX

MesayHapoaHOe MALHONOTMYECcKOe OBLLECTBO NPOBOANT MexayHapoaHbii CHMNO3WyM no npobneme BaauMoNeNCTBHA Nef- .|
BY/IKaHW3M Ha 3emne W apyrux nnawretax (International Symposium on Earth and Planetary lce—Volcano Interactions). Ox Byger

npoxoautb 8 Mcnanauu s Pelikbasuxe ¢ 19 no 23 uions 2006 .
OCHOBHbBIMK TEMaMi CUMNO3UYMa CTaHYT:

1. BnusHue NeAHUKOBOrO NOKPOBa Ha BYKaHWUYECKHe chCTeMbl: (a) TennooTaada MarMbl B Tanbie BOAbLL HANEAHUKOBOE W MOk
NefHUKoBOR TaakKe, (D) BAUSHWE NENHMKOBON Harpy3k1 W AaBNEHWs BOMbi Ha BYNKAHHHECKYIO K CEACMUHECKYIO aKTUBHOCTD |
NoANENHWKOBbIE TeoTepManbHble CUCTeMbl, (C) LPEeBHHE NOANEAHMKOBDIE BYJIKaHbI KaK CBMAEBTENbCTBO PACMIPOCTPAHEHHS H

TOJILWMWHbBI NPOWbIX NeAHHUKOBbBIX NOKPOBOE.

2. BAMAHWE reoTepManbHbIX W BY/KAHMUECKHMX CHCTEM Ha NEe[HWKK M NefHMKoBbie Kynona: (a) GanaHc maccs! (NoAnenHUKOBOE
TanAHWe, BAMSHKE Tedpbl Ha anbbeno (b), BAMRHKE NOANEAHUKOBOW re0TepMantHOH AeATENbHOCTH H M3BEDXKEHUH Ha TedeHue
nbda, (¢) BoaneicTeUA Ha aTMoCcdepy M okeaH, (d) MccneoBaHWa NoANeSHUKOBBIX O3ep. ;

3. TeothU3MYECKHe HCCNENOBAHWS NOANEAHHKOBLIX ByNKaHos: (a) B3rnsg cKBO3b nes (panuoaxo30HaHPOBaHHE H np.), (b) sbise-
NeHKe NOLAEAHHKOBOM FE0TEPMMUECKON aKTHBHOCTH (IENDECCHH NOBEPXHOCTH, XMMUYECKHH COCTAB TafbiX BOA).

4, UHdhopmauus Ha OCHOBE [aHHbIX O BHYTPEHHHUX KMC/IOTHBIX M NensioBbix ropU3oHTax: (a): synKaHWuecKok akTueHOCTH, (b) 6a-

naHce mMaccbl.

5. lepHKKOBO-BYNKarMyeckue yrposbl: (a) CnexkeHwe 3a NOANeAHWKOBLIMK BYIKAHAMK M FEOTEPMHYECKUMU obnactamu (MHDNR-
LA BYNKAHOB, CEHCMMKA, XMMMS TaNlbiX BOJL, TEPMafbHan aKTMBHOCTb, ypoBeHb 03ep), (b) Hokynbnaynbi, naxapbl.

6. BHesemHble acnekTol B3aUMOLEHCTBHA Ne—BYAKaHU3M.

ECNu Bbl XOTHTE YUYACTBOBATh B CUMNO3MYME M MONYHHTb BTOPOM LMPKYNRP CO BCEW LONOAHHTENBHOM WH(DOPMaLIMeH, BbIlLAWTE

np1araeMyto perucTpaLMoHHyre hopmy
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B OCHOBaHWMY JIeJHKKA JEXUT JIel BO3PacTOM NPHOy
sutenbHo 2500 seT. [Tony4eHHbIe PE3YILTATE! YKA3kBg
0T Ha TO, YTO 3TOT TIOKPOBHBIA JEIHUK HE HAXOIUTC
B PaBHOBECHOM COCTOSHMUM, 4 TIPONOIXAET PACTH [
HACTOSIIEr0 BPEMEHH. YCTaHOBIEH XOL TEMTIEPATYp 3y
2500 neT, TIPUBOMMTCS WHTCPTIPETALNA M3MEHEHUH
KJIMMAaTa.
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