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Akademii Nauk ice cap, Severnaya Zemlya - example of a glacier grown in
Late Holocene
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- Extended abstract -

Pesrome

CeBepHast 3emis SIBJISIETCSI CaMbIM BOCTOYHBIM apXUIIEIaroM B €BPa3UiCKOM ApPKTHUKE, Ha
KOTOpPOM pa3BUTHI IOKPOBHBIE JIEAHUKHU CyIIeCTBEHHBIX pasmMepoB. C 1999 no 2001 rr.
JICAHUKOBBIN KEepH JJIMHON B 724 M ObLT poOypeH Ha “Axkanemun Hayk” - caMoM ceBepHOM
JIeTHUKE apxXurienara. bypeHue nmpoBoAUIOCh B paMKE COBMECTHOTO MPOESKTa MEKTY
WHCTUTYTOM TIOJISIPHBIX U MOPCKUX HcclieoBanuii uM. Anbdpena Berenepa (ABN),
I'epmanuu, ApKTUYECKUM U AHTAPKUYECKUM HAYyYHO-UCCIICIOBATETLCKUM HHTCTHTYTOM
(AAHUN) u I'opaeim uHCTHTYTOM B CaHkT-IleTepOypre, Poccun. M3yueHHbIN MOKPOBHBIN
JIeTHUK XapaKTepU3yeTCsl MporieccaMu HHUIbTPAIUH.

B nmanHOIi cTaThe M3JI0KEHBI TIPEIBAPUTEIbHBIC PE3YIbTaThl JATUPOBAHHUS, Oa3UPYIOIIUECS Ha
JAHHBIX U30TOMHOIO COCTaBA U AJIEKTPUUECKON MTPOBOAMMOCTH. B kauecTBe HaJeKHBIX
BPEMEHHBIX METOK OBLJIM MCIIOJI30BAHBI AHTPOIIOT€HHOBBIC 3arpsi3HEeHUs (aBapust HA aTOMHOM
anekTpocTtannuu B YepHoObute B 1986 T., Ha3eMHBIE UCTIBITAHUS AaTOMHBIX O0OMO B Hauaje
IECThACCATHIX TOJOB).

TIp¥ OMOIIH KOMOHHALHH JAHHBIX &' O 1 JeHTEpPHEeBOro SKCIECCa i TOPH30HTOB C BBICOKO#
NEKTPUYECKON TPOBOJUMOCTH, MOITYUYEHHBIX METOIOM AUAIEKTPUUECKOTO MPOPUIHPOBAHUS
(DEP) Hamu yganoce onpeaenuTh BpeMEHHYI0 CKaly A BepXHuX 350 M, OXBaThIBAIOIINN

neproz 1o 1100 AD. Jlnsa 6a3u3a jJeqHuKa yCTAaHOBJICH BO3pacT mpuOm3uTensHoi 2500 neT.

Hamwu pe3ynbrarsl yKa3slBarOT Ha TO, YTO 3TOT IIOKPOBHBIM JIETHUK HE HAXOJUTCS B
PaBHOBECHOM COCTOSIHUH, a ITPOJOJIKAJ PACTU A0 HACTOSLIETO BPEMEHHU. Y CTAHOBJICH
OTHOCTBEJIbHBIM TpEeH]I pa3BUTHs TeMrepaTyp s nociennux 2500 net. [IpuBoautcs
NOJpOOHAsl HHTEPIPETALUS U3MEHEHUS KIIUMaTa.



Introduction

In the Eurasian Arctic, the archipelago of Severnaya Zemlya is the easternmost one which is
covered 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 [4, 8]. This core was analyzed with
relatively low data resolution. A chronology was published 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 resolution possible to be obtained and to check the time-scale
published so far for this glacier [5, 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 knowledge 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 8'°0) is the most
common tool to reconstruct the annual layer thickness in such areas [11] but sometimes
oscillations in D-excess values better resolve the annual variation [13]. We used D-excess and

8'%0 for determination of layer thickness.

Data and discussion

A recent mean accumulation rate of about 460 kgm™a™ was found at the drilling site close to
the summit of Akademii Nauk using horizons with increased '*’Cs 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 [6, 10]. Zagorodnov et
al. reported the same value of 460 kgm™a™ as mean accumulation 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, 8'°0 and melting content are published in high
resolution for the upper 136 m of the new drilled ice core. These data cover about 275 years
following the preliminary dating basing on counting of annual variations of D-excess and
8'%0 supported by peaks in the electrical conductivity signal, assumed to be produced by
historical volcano eruptions [7]. The highest peak in electrical conductivity was found in a
depth of 25.79-25.94 m connected with huge increased nss SO4~ content observed by ion
chromatographic analyses of the dissolvable 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
layering 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 [7] and the range close to the bottom were data are available in high
resolution. 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 considered for paleo-climate interpretation of 'O 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 8'*0O values had been corrected assuming a continuous growing
of the ice cap and an altitude effect of 4%0/100m. 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 dramatically 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
meteorological data for the whole Eurasian Arctic [12]. Similarities like this warming were
found in 8'°0 values from Hans Tausen ice cap (North Greenland) and Akademii Nauk
(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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Fig.1. Comparison between &'*O records from Academii Nauk ice cap, Hans Tausen ice cap
(North Greenland) and GRIP (summit of Central Greenland). For Akademii Nauk the data are
corrected assuming an altitude effect coursed by a growing of the ice cap.

Puc. 1. CpaBHeHMe Mexny HaHHEMM O °0 IJIs KEpPHOB OT MNOKPOBHHX
nenHnkoB Axanmemuu Hayk, Hans Tausen (CeBepuasa I'penHaunusa) mu GRIP
(BepumHa leHTpanbHasa I'peHsaHiua) . JaHHBIe O AKaIeMMM HaykK
KOPPEKTUPOBAJMCEL NPUHMMAS BHICOTHEM 3bOeKT OO BJIMSHUEM
pacTymero JeIoHUKA .
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