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Abstract  

Exploratまonofborebolesandicecor翁arethemosもefficie‡ltWayStOprOduceinぎomationon払e  
structure．hydrothermalregimeandisotope－Chemicalcompositionofglaciers・1nthereeent years，  
te洩niquesofexpre＄SManalysisarebeingusedintheInstituteofGeographyoftheUSSRAcademyof  
Sciencesforanalysisoficecoresinfieldconditions，Developmentofthistechrliquewasstimulated  
by払elleedtorapidiyexploreicecoresandgetstatisticailysignificarltVaiuesofitspara‡neterS・This  
pap訂describestbesuccessionofo匹rationsandtechniquesofanalysisoficecore＄aTldbore壬101es．  
Outcomesofanaiysisoficecore＄fromSvalbardandSevernayaZemlyaaregiven．  

innerstratainnuencesstrut：ture，thermalregime、and  
isotopeTTChemicalcomposition of glaciers．With  
freezingofmeltwaterinsidethefirnStrata，infiltra－  
tioniceispredomina11tly formed．Ascomparedto  
thei11filtrationreClう▼Sta11izationit：e formed mostly  
血0喝hrecrysta11ization ofs‡10Ⅵr and蔦rn，thisice  
contains2－3timeslessairinclusions，Explorationof  
頁rnlayersoftbeSvalbardglaciersexplicated，thataモ  
モbeboundaryofamuallayers，repreSentedbyabla如n  
surface，ぐOnCentrationofinfiltrationiceis．asaru1e，  
bigber．There虫汀e，OneCan駅ein洩eicecores，既a・  
sollalvariations ofconcentrations ofinfiltrationiee．  
thatarepronouncedontheprofilesofopticaldensity  
andelectricconductivity．ConcentrationofinfiltraT  
tioniceinacorecorrelateswithintensityofme  
inthepast．andrepr亡SerltSaPaleoclill－atieparameter  
ofanicecore．  

Meltwater redistributes admixturesin 主nner  
iayers do耶1と024m，in some cases；horizontal  
mi酢ationofwaterint壬Iefirnstrataisalsoobservd・  
TheseprocessescoIl叩IiL：atetheisotope－ChenlicalstraL  
tificationofieeぐOreforan11uallayt？rS．IlllessdegTee  
tbe紀prOCe＄紀SareprOnOunCdin主cedivideareasof  
gはciers，tbatcanbestudiedbysimulatiorlmethodsof  
icecoredating．Thispaperanalyzesicecoresfrom  
icedivideofsheetglaciersanddiscussesthetechrlique  
of multiparametricalanalysis ofice cores＄how主唱  
someprofilesof払eÅust払nnaicecore，Sva泡ard・   

1．lntroduction  

Transportationoficecorestocoldlaboratorie  
from polar regions requires special equipment and 
considerablematerialinvestments．Absenee ofthes  
itemsp訂Suadesoneも0（：a汀yOutOficecoreexplorか  
tionsinthefield．OperatiorlSintheArcticglaciers  
O托entakeplaceint‡leSprlng¶餌mmerSeaSOnWithair  
temperaturesaboヽ・eZerO．thビrビfore，icecoresha＼でt（－  
bestudiedsimultaneotlSlywitbdriliingprocess．  

AttheArcticglaciersiceisformedpartia11ybyre  
－Cr）TStallizationofs］l（〕Wandfim．andalsob〉TfrビeZi11g  
ofmelt waterinfirIn．Thusfonlled firna11dic〔Lh；l＼▼e  
heterogeneous parameters．Sizes ofice crystalsin  
theneighboringlayersdiffertensandhundredstimes，  
and alsoconcentrationsandsizesofairL：a＼▼ernSdiffer  
SeVeT－illti111eS．TofiIldoutthビ1こ1WSOfmetal11Orphism  
Of sIIOW and toidentify tlle Climatic and dynamic  
factors，itisnecessarytobaveavastmassifofdata◆  
Duetotbet壬1ermicimpactofmeltwater，也etenシ  

peratureinsidetbe Arctic glaciersis5≠120C higher  
払antbemeanannualairtemperat11reattbelevelof  
their surfat：e．Because し）f that．response of sueh  
glacier＄tO air temperature cha罰geSisexpressed by  
nuctuationsoftemperatureoftheirinnerlayerscha・  
racterizedbyhigheramplitudethanthat ofclimatic  
CllangeS．  

MeltⅥ▼ateris the main agent of heat and mass  
Circlユiat主onintheÅrcticglaciers，itsm将rationintbe  
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COre，thedevicestomeasureopticaldensityandelec－  
tricalconductivity，andalso abalanceformeasuring  
Oficecoredensity，Drillingandarlalysisoficecore  
aredoneby5－6persons．Themainoperations，their  
SuCCeSSion，intervalsoficecoreanalysISaregivenin  
Fig．2andinTabiel，   
Description，photography，andmeasuringofopti－  

Caidensityandelectrica‡conductivityarecarriedout  
Withaspecialinsta11ation．Sideligbteningoficecore  
loL：ated on a blaek surface emphasizesぐOntraSt Of  
layers with different concentration and size of air 
inclusions；fracturesinice also become wellseen，  
Thビinstallation has an elertric m（1t（〕r tO mOヽ▼e a  
CarrlageVitb父nSOrSalo11gicecoreataspeedof35．7  
mm／sec．Thecarriagehasaphotoelectricalsensor  

2．Studies oIice core  

Mos乞COmprebeIISivelytheexpressmetho由were  
employedtostudyicecoresatAustfonna，Svalbardin  
1985 and1987，and Akademiya Nauk glacier，  
SevernayaZemlyain1986（Zagorodr10V ggαg”1988；  
SavatiuginandZagorodnov，1988）・Figurelgive＄a  
generalviewっfthedriliingJaboratoryconstruction  
onA11Stfonn乱1tsmainelementsare：a reSidential  
piaceねr4personsく6m2），Operationaiplacevitha  
drillingconstruCtionandwithfacilitiesforstructural  
studiesoficecores（15m2），arOOmforisotope－Chemi－  
calsamp王iⅥgandanaiysis（6m2），COidlaboratory【ice  
corewarehouse（13m2）locatedbelows†10Ⅵr餌rface・  
Thecoldlaboratoryhasshelvestokeep80mofice  
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4：COldlaboratory／icecorewarehouse．   
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Tab】el▲ Successionofoperatio略inteⅣa】s，teCぬ0logy  
used forana重ysis of jce cores  

Kind of anal〉rSis Lengthofasample：  
iTlten・こIl〔lfanal〉・Sisい1）  

Tecぬ0王¢gy  

1．Stratigraphic  continuously   
description   

2．Pbotography  co】1t童nuously   

3．MeasⅧ把∬把！i短：  
a）opticalderl裏ty co11tinuoⅥdy  
傍e王ect‡・ical  
COnducもivity  co戒inuousiy   

4－StruCturalanalysis o．ト5．0／0．5鵬2  
（photo）：from，Size  
a）icecry＄ta】s  
b）airbぬbles  

扇sual  

aljtOmaモjc  
Camera   

SpeCial   

device   

electro血ermal  
Cutter，  
王血otくトtabie  

hy血ostatic  
me也od   

mechanical and 
hydrothermal  
Samplers  

5．DerlSity  0．1／0．5鵬2  

6．Samplingforisotope continu仇戚y   
andchemicalanalysIS O．05鵬2  

identify seasonaivariations ofthese parameters to  
Ca主cuiateadating蹴a王e，  

TospeedupcrossTC11ttingoficecoreacutterwas  
usedwithadisk250mmindiameterandlmmthick，  
andteeth4to6mmwithaboutlOOrps．Application  
OfsuchcutteralloⅥrStOpre＄erVeicecore．Acutof  
icecoretakenfromdepthsbeiow300mdonebyhand  
SaWhas；lWedge－ShこIPe、itswidthiIlthビupperPOrtion  
is3－10cm，andnewfracturescanappear．Adisksaw  
makesacutl．5mmthickandseldomproducesfrac“  
tl】ring．Mi‡1imumthick‡ieSSOfsamplesprodtlCedby  
CrOSS－Cuttingofanicecorebyadisksawis8鵬ユOmm．  
Onecross－Cuttingi§donein6－10sec．  

Forstructuralana王ysisぬinplatesoficewerectlt  
alongaxisofanicecorebyanelectricthermalcutter．  
Apieceoficecorepushedbyitsovmweightmove  
alonganinclinedsh（一Ot：perpendicul；lrt〔lthelonga7（is  
Of this shoot a nickeトchromewireis stretched and  
beatedbyeまectriccurrellt（3祈㈹Åパー6V）．Rateof  
icemeltingislO－13cm／min，蝕icknessofplatesisl  
≠1．5and2N3mm．The surface ofsamples8州3O cm  
longand7－8cmwide，aSarule，uniform坤SmOOth・  
Picturesoficeplatesaretakenby3cameras：One払r  
photographyoficecrystalsand，Oneforairb血blesin  
scalesaboutthesameasoficeぐOrel）iぐtureS．andone  
moreinmacroscale．  

Measurements ofice density are done with the  
hydrostaticmet‡10dbyquadranttypeofbalarlCeaふ  
justedforⅥreigh血goficesampl翁inkerose11e．Tbis  
kindofbalanceisconvenientbecauseweightingwith  
accⅥraCyuptOO．01gisdonevithotltSetOfweightsin   

Fig．2．Successbnof毒cecore＄tudies，1：Strat主餅aphicstudies，  
2：Sもmctミュralstudies，3ニisotope－geく〉CbelⅥicai組mp呈i†喝．   

（photodiode），electrodestomeasureelectricconducti・  
Vityoficecore（DC300V）andacutterinstalledon  
axisoftheビ1et：tricmotorthat abraded thesuTfaceof  
icecoremovinginfront ofelectrodes．Besides，the  
insta11ation h；1S an autOmatic camerこIOlガratiTlgin a  
manualorautomaticreglme．  

The field of observation of photodiode sensor  
WbicbmovesalonglCeCOreS主sabout25cm，tberefore，  
tbemeasuredparameter鵬Opticaldensityisaveraged．  
InteTISityof∬gbtre幻ectedbyairincius重onsismeasuト  
ed．MeaslirementS are donein relative tlnits，aト  
though the avaiIabIe data on the body density of 
Samplesmakesitpossibletocalculatethedependence  
Of opticaldensity from bulk de王1Sity for dif灸re‡it  
intervalsofdepth．  

Mea飢】rementS Of ei∝モアicalcondlユCtivity ofice  
COreWered（）neVitbtechniquesuggestedbyC．Ham－  
mer（Hammer et al．，1978；Hammer，1980）．Itwas  
SuppOSedthatseasonalcharacteroftransportationof  
acidicaerosoIstoglacierswouidbere蔦∝tedi‡ielec・  
tricalconductivity oficecore．Measurementswere  
doneattemperature－2．50C，beねremeastlrementS，tbe  
icecorewaskeptinsuchconditionsfor4仙12bours．  
Depthofabrasionoficecorewas4－6mm；therepeat・  
ed measurements in most of cases reproduced the 
identicalprofilesofe王ectricalcond11Ctivity．   
The major objective of measuring of optical  

densityandelectricalcon血ctivityoficecorewasto  
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SOunding was perf（一rnled．Results of measurements  
areshowninFig．3．MeasuremerltSWeredonebya  
semi⊂Onductorsensorandadigitalohmmeter．Ther・  
mometer wasdescendedin【o a bore hole on one－Vein  
cable．ErroroftemperaturemeasurementsisO．20C．  

The profiles（Fig．3）demonstrate that during3  
days after drilli帽the temperaturein the bore hole  
wasbylふ2ぷC higher thanits stable values，and  
afterwardsitdoesnot（：harlge．Probably，3daysis  
the time needed to establish an equipt）isビeOnCentra－  
tion ofantifreezeliquidinbore hole．In the upper  
partsoftheboreholesthemeasurementsweredonein  
aIltifreeLZeliquid and some timelater on the sanle  
depthwithoutit．AIsoatsamedepthtemperatures  
were measuredin the other bore holeL．drillcLd br a  

Tf：MPER入TURE．0c  

－16  －14 －1コ  ー10  －8  －6   一寸  ー2   0  

Shorttin－e．AseriesofiO50samplescanbeweighed  
inkeroseneandinairinabout3hours，  
A mechanicalsampler forisotope and chenlieal  

SanlPlesconsistsofashooteq11alinwidthtodianleter  
Of anice core and of two knives of stainless steel，  
Tbecylindricalsegmentofまcecoreis汀10V感manua11y  
Onitsflatside・alotlgShoot．Thefirstknifetakesoff  
aト2mmtbickiayeroficei11thewbolevid払ofan  
iceL、Ore．andthesecondnarrowknifpinstalledbehind  
tht・fiT’St Olle．takes off tipsil＝he center of aniee  
Segment．Thus，thefirstknifecleansthesurface of  
anicecore，and払esecondoneserv銭tOSampleice  
Crumbintoapolyethy主enebag．  

Athermalsamplermeltsthekerneloficecore，  
andthesamplegoesintoapolyeLthyl円1ebottlethatis  
used良）rkeepi11gandtransportatio†10fⅥraterSample．  
Theoperational unitofthesampieriscopperheat  
－eXCわa喝eriIltheformofafu王Inelcoveredbypoiy－  
etbyleneノⅣatervaporof60w858Cistransportedbyan  
electricaipump．Maximumrateofmeitingbytbis  
deviceis 2．5 cI11／min．Polyethylene cover of the  
WOrkingsurfacedecreasestherateofmelting5times．  

TheotherconstruCtionofathermalsamplerhas  
a titaniunlCircular eroⅥ71that a11ows to meltiee  
COiumns20叫40Ⅰ策mindiameter育omthecenterofan  
icecore；rateOfmelti喝YaS5－6cm／min．Anice  
SamPle3OL13Octlllongwasputintopolyet恒1日lebags  
Whereitwasstoredandmelted，  

Allpo）yethylene bortles．bags，filteri11ginstaltal  
tionsan（lfilterswerewashedwith10－20？云solutionof  
HNO3and3－4timesbydistilledwater．Inthe詣eld  
laboratoryundernomalconditionstbemeltedsample  
WaSfiltereLdthroughmembraIleSWithport）SO．5mieron  
indiameter．Filterswereweighedbefore andafter  
filteriI唱in a dry state．Pote鵬iaiometric measure－  
mentsofpHoffilteredwこIterWereCarriedoutbythe  
deviceEV≠74．Concentrationofthechiorineionsin  
thiswaterweremeasuredbyturb（）metrictitration．  

Thelatter method of sampling tunled out the  
mostconvenientbroperatio11SOnaglacier，Besides，  
theiぐe S；lmPIes productldl＼・ith this method callb（l  
StOredintheutvneltedf（1rTn．andmeasurenlentSCanbe  
done any convenient time．According to tbe first  
assessments the samples produeed with this method  
hadtheleastamountoftechnologicaladmixtures．   

3．Measurementsin bore h01es  

II－the process and after dri11il哨Of the abo  
nlentioned bore holes was complt）ted．their therl11al  
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Fig．3．TemperatureprofilesinboreholesinAkademiyaNauk  
Glaci訂（a）and Austfonna（b）；C：建mperaturemeasurements  
Carried outimmediateiy after stopp王ng Of drilii一喝On SOme  
depth，d：temperaturemeaSl汀emef鵡Carreid outimmed童ately  
afterinpuIof spirit to the bいT’t）hole．illld Tlll：it：el11t）1ting  
temperatureatもottom（iep血566．7m札420C）．   
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mechanicaldri11without use of anyliquids．The  
temperattlredifferencesin a11caseswerewithin the  
limit oferrorofmeasuringmethod．  
TheprofiiemeasuredinÅustfonnaimmediately  

afterinputofspirittotheboreholetodissoIveablock  
Ofslushhasdisclosedthatfor3daystemperaturein  
theboreholewasby2．5QClowerthanitsstablevalues．  
Theexperimentscarried outearlierexplicatethatl  
）▼earafter．thetemperatt）rビSinboreholeswithoutany  
liquidandthoseinboreholeswithspiriトWateranti－  
freezedon’tdiffer（MorevandPukhov，1981）．  

Measurement of inclination of bore hole was 
donebyastandardelectromechanicaldeviceMI30；  
errorofmeasurementofinclinationangleis30’，aZi－  
m11th5¢（inclinationa喝1eofaboreholemorethan30）．  

Observationonthelevelofliquidinboreholes  
Weredonebyafloatandbyreductionoftherateof  
descentofthedrillinaborehole；theerroroflevel  
measurement was not overlm．  

4．Results ofstudies oficecore and bore h01e  

Fig，4showstheresultsofannualstratificationof  
Austfonnaicecore．Asannualboundariesthepeak  
Valuesofelectricalconductivity（a）andopticalden－  
Sity（b）oficecorewereselected．Profiles9al感100f  
Fig．4representmeanvaluesofthicknessesofannual  
layersinindividualice core pieceslふ2．5mlong．  
Meandeviationofthesevaluesfromthelinearinterr  
polationisabout8％．Bothprofilesexplicateaclose  
to王ineardependenceofthetllicknessofarlnuallayers  
from depth・The profilelO of Fig．j shows tong  
Periodicalfluctuationsofthethicknessofannual1ay－  
ers，prObablylinkedwithfluctuationsintheratesof  
Sedimentaccumulation．Lowqualityoficecorefrom  
thebottompartoftheglacierpreventedfromgetting  
reliat）ledataontIlkknessofannuailayers．Measure－  
mentswerecomplicatedbylargefracturesandspiits  
inice cores・At the same time，mean regularity－  
electricalconductivity ofinfiltrationiceis higher．  
The same profiles，taken by electricalconductivity  
measurements，withlinearreductionofthethickness  
OfannuallayersⅦitbdeptbwereproducedoficecores  
takenintheAkademiyaNaukglacieronSevernaya  
Zemlya wheremean accumulationrateis about300  
kg／m2peryear．   
Anagescaleforicecore（Fig．5B）wascalculated  

by dividing40－meterintervals of depths by mean  
arithmetit：althiekness ofa11nualla〉でrSin thisinter－  
Val．Forcomparisonanotheragescalewascalc111at・   

edwitha stationarymodelof Nye（Hammer et  
197封（Fig．5Al．Down to one half of the glacier’s  
depth，ieecoredatingさprOducedb〉・theabovemethods  
differnotmoretbanl（）％；furtherdowntotheglacier’  
SbottomthemodelbyNyegiveshigheragevaluesfor  
ice．  
Theparametersofcoreandboreholesproduced  

inthefieldduringdrillingtime areshownby Fig．5．  
T王妃prOfileoficecoredensity（a）explicatestbat払e  
majorgeneticvarietiesoficehavedifferentratesof  
COnSOlidation，and at depth about500m density of  
infiltrationiceishigherthanthatofinfiltrationィecry－  
Stallizationice．Muchmore detailed profiles ofice  
COredensities oftbeÅkademiyaNalユkglacierdemon－  
Stratedlo嘩㌢period variationsin density resuitiⅥg，  
probably by different conditions of melting and re－  
Ⅰ光ated freezing water．Repeated measurements of  
densitiesofthesamesampleshaveshownthatin6  
days density ofice core taken from350m depth  
decreases from908to982kg／m3，int壬1eCOretake†l  
なom408mdepthdensitycha喝eSOfsuchmagnitude  
takeplaceinト2days．  
Electricalconductivity ofthe upper part ofice  

COre（Fig．5（b））ismuchhigherthanthatofitsmain  
part・Thisisaccolユntedforbypermeationofdrilling  
liquidtothe重rnlayers．Beiow32msllCblayerswere  
notfoundintheicecore．Butelectricalconductivity  
Ofice corewithin depthinterva132－58mis high．  
This portion ofice core has high concentration of  
infiltrationice．Highvaluesoftheparametersunder  
discussion are also fol王ndirlice core starting from  
deptb380m and practkally down to tbe giacier’s  
bottom．Near～bottom part ofice core2．5mlong  
builtofremetamorphosedicethatunderwentrevela・  
tionhasthelowestelectricalconductivityascompar－  
edtothewboleoficecore．  

Parts ofice core with higbvaiues ofelectrical  
CO11ductivitybavehi套hconcentrations ofinfiltration  
ice．Thiscorrelationofparameterscanresultsfrom  
intensivetranSpOrtationtotheglacierofmarineand  
COntinentalparticles and aerosoIs，their prolonged  
COntaCtwithmeltwaterandpartialdissoIvent，migra－  
tionofsoiuble admixtures and tIleir accumulationin  
theinfiltrationicestrataintheprocessoftheirforma－  
tion．Alltheseprocessesorpredominanceofoneof  
them are a result of warmlng Of climate and more  
intensivemelti咽Oficeinsummer．Thus，themarine  
andcontinentalmateriaiistransportedtotheglacier  
fromiess distances or fromlarger area．0ver tbe  
background of varied electricalconductivity ofi（：e   
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COre dl王e tO払e紀prOCe∬eSitis rather diだicult to  
differentiateiniceindividualモtacid”voIcanogenic  
admixtures．  

The profiles of concentrations and thickness of 
interlayersofinfiltrationice，Fig．5（c）and（d），reSpeC・  
tively，re幻∝t the climatic changes of洩e recent  
miilennium：（iIltheagescaieFig，5B）modernⅥ7arm－  
ingthatstartedfromabout1820，LittleIceAgeq690  
w1820，Warmingin1560L1645，and Medievalclimatic  
Optimumthatfinishedin690．Thelowerthirdofthe  
glacier’sbodyiscomposedmostlyofinfiltrationice，  
denotingintensiveice王neltingontheglacier’ssuぬce－  
Thiscouldtakeplaceinwarmclimaticconditionson  
aglacierofmoderndimensions，Orincoldclimatic  
conditionsonicecapthatissmal1er，aSCOmparedto  
themodernOne．Inthispartofthesectiononecan  
observehigherconcentrationofinfiltrationicewith  
deptb，洩isobvio11Slydenotingacool主”宮地atstarted  
about3000yearsago．Coolingwasprobablyassoci－  
atedwithgrowthoftheicecap．Thesedataagreeto  
theoutcomesofdrillingofanicecapontheDevon  
island．Changesoftheisotope－OXygenCOmpOSition  
oficecorefromtheDevonicecapexplieateloweri－1g  
oftemp訂atureSintbeÅrcticbyabout2¢Cduringthe  
recent4500years．Forthisperiod thickness ofthe  
Devonicecapincreasedbyabout125m（Patersonet  
αJり1977）．  

Figure5（e）gives the temperature profile mea－  
SurIedintheborehole．aswe11asth〔・PrOfilepT’OdLICed  
Witbastationaryeq11ationofbeataIldmassexcharlge  
inflatglacierwithnegligiblesmallhorizontaltemperr  
aturegradient，withoutinnerheating（Zotikov，1982）．  
Thecalculationsweredoneforthefollowingmarginal  
COnditions：thicknessofglacier－560m，maSSbudget  
O．31mプアear，geOt‡lemal蔦ow5．02×182W7m2，Surface  
temperatureL98C．Thissetofparametersprovides  
thebestapproximationofthecalculatedtemperature  
valuestothemeasuredonesatthedeeppartofglacier  
lowerthan165m．However，attheshallowpartfrom  
surfaceto165mindepth，themeasuredtemperatureis  
higher than the calculated one・This phenomenon  
wasduetoincreaseofthemeansummerairtemperaA  
turesbyaboutlOC，thatproducednearly2timeshigher  
ratesofmelting．RepeatedfreezingofmeltwaterinN  
sidetheglacierresultedintemperatureincreaseby6  
－7bC．Si王nilarprofil飴WereregisteredintbeAkade－  
miyaNaukGlacier（Fig．3）a－1dWhiteGlacier（Blatter，  
1987）．lntheAkademiyaNaukGlacierreeentclima－  
ticwarming，thatstartedabout130yearsago，isalso  
markedbyhigherconcentrationsofinfiltrationicein  

tbe nea卜Surface strata．More distant ciimatic his－  
toryoficecapsisweaklypronouncedinthetempera－  
tureprofiles．  

Changesofthechemicalcompositionofthegla－  
Cialicewithdepth（Fig．6）areduetotimevariations  
ofthecompositionofatmosphericprecipitationand  
space－timevariabilityoftheconditionsforiceforma－  
tion．Themostprobablereasonsforhigherconcen－  
trationsofinsolubleparticles（Fig．6（a））inice core  
within depthintervals O－40and below360m are：  
Climatic warming，lower rates ofice accumulation，  
longerfrostlessperiodintbeperigiacialzone，Sma王ier  
area oftheicecap．Depthintervalswithincreased  
COnCentrationsinsoluble particles generally corTe－  
SpOndtotheice coreintervalswithhighconcentra－  
tionsofinfiltrationice，thuspointingatcomparatively  
warmerconditiollSOficef（）rmation．  
又egulariTICreaSeOfpHdownto50m，aSSbownby  

Fig．6（b），has no ana‡ogiesin the sectiorl，andis  
probablyduetohigheracidityofatmosphericprecipi－  
tationintherecentcenturyproducedbyhigherpres－  
SureOfman鵬inducedatmosphericpollution．Increas－  
edpHvaluesbelく）V420mis，apparently，duetobigher  
CO11Centration ofirlSOiublepartici幾：Ourlaboratory  
experimentshaveshownthathighereoncentrationsOf  
fine－dispersedparticlesinwaterproducesincreaseof  
pH，   
AspecificfeatureofC「profileonFig．6（c）is  

absenceofintervalswitbbigbconcentrationsofc壬1io－  
rinei（1nSbelowlO（1m．i．e．inicp formedin thecondi－  
tions ofintensive melting on the glacier’s surface．  
Below520mreductionofC卜concentrationisobserv－  
ed，thatcanbeexplainedbywashingofsolubleadmix－  
turesofsnowandfirnbymeltwaterundercomparably  
Warmregimesontheglacicr’ssurfat：e．ThビIowest5O  
moficecoreare，prObably，btliltoficeformedirlthe  
WarmeStCOnditions，WhenmeltwaterwasrunnlngOff  
theice divide areas oftheice cap；at preSentthis  
phenomenonispracticallynot observed．Inbottom  
partoficecorepHincreases，SuggeStingaprolonged  
contact of melt waterⅥ7itbinsoluble admixturesin  
SnOW．Probably，aCute grOWth of pH values and  
lowerconcentrationsofCllnthenear－bottom，remeト  
amorphosed2．5－meterlayer oficeis explained by  
presenceofwaterchannelsand apparently ofliquid  
water orlfacets ofcrystals．High concentration of  
fine particiesin thispa珪Ofice coreis probably a  
resultofupwellingofbottommaterialintheprocess  
oficerunMOffor ofaccumulation ofinsolubleadmix－  
turesinicein the process of bulk melting of the   
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bottomicestraturn．   
lnthenearest futureitis planned to carry out  

analysisoftheiceisotopecornposition，Ofmineralogy  
andmorphologyofinsolubleadmiⅩtureS，Sizes，form，  
COnCentration ofice crystals and airinclusionsin  
AustfonnaieecoreこCIosetocompletionisquantitati＼・ビ  
Simulationoftheprocesesofbeatandmassexcbange  
inthecentralpartofthisicecap．   

5．Conclusion  

Express－analysisoficecoreinもhefieldallowsto  
Obtainthebasic parametersoficestratasimlユ1tane－  
OuSlywithdrillingofborehole．Automaticinstalla－  
tionsforcontinuousmeasurementsofopticaldensity  
andelectricalconductivityoficecoremakeitpossible  
tocarryoutitsyea卜wisestratificationandtoidentify  
icedevelopedi‡ltbespecialciimatic conditionstbat  
differ frommodern ones．  

MeltwateronglaciersofSvalbardandSevernaya  
Zemlyaisthe prlnCipalagent forming the structure  
andchemicalcharacteristicsofice，itisdecisivefor  
temperaturereglmeOftbeirstrata．  
OnAustfonnafoTatleast3OOOyearsdecreasingof  

Surface snow melting was due a possible combined  
followingreasons：Climatic cooling and the resulted  
growthoftheicecap．   

IncreaseoftheJlユne－Augustairtemperaturebyl  
てin thereぐe11t130r160yearsproduceddoublingof  
theratesofmelting，and tbesurねcetemperatl汀eOf  
Austfonna andAkademiya NaukGlaciersincreased  
intheiricedivideareaby6－7qC ascomparedtothe  
previousquasi－Stationarystate．  
The most probable reason for higher acidity of 

theupper part of Austfonnaieecoreisman－indueed  
polll止ionofatmospbereintherecentcentury．  
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