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Abstract  

‡ntbesummerseasonof2800，ice恥wvelocity，ablationratesandchangeof也esurfaceievel  
Since1960were measured at the Pole Markova glaciers（Kamchatka，RusSia）for the first time．  
Averageiceflowvelocityreachedabout14－17ma，1duringtheperiodfromAugust19toSeptember  
9，beingfasterforthesteeperstream．‡）ailyablationrateschangedfrom31to63mmw．e，OnaVerage  
demonstratingsomepatchy主mpactoniceflowvelocitiesalongtheestablishedprofiles．Surfacehas  
beendepressedsince1960by20－3OminthetonguepartandjustforO仙5mintheaccumulationare乱  
Somedegradationoftotalareaoftheglacierandretreatofitsterminiarealsonoticed．Meanspecific  
annuaimassbalanceoftheRightPoieMarkovaglacierin1999／200Owasestimatedas－0．37mw．e．  
a．1thatisrathercIoseto鵬O．56mw．e．a¶1fortheneighboringKorytoglacier．Thereissomeevidence  
thattheseglaciershavesimilarreglmeOfexternalmassexchange．  

1．1ntroduction  

KrorlOtSky peninsulais t壬Ie OtitSpread eastern  
area ofKamchatka，OneOftheeasternmostpartsof  
Russia，Mountainglaciersherecanbecharacterized  
Witbbighlevelofsensitivitytoenvironmentalvaria－  
tionsduetotbemost主ntensivemassexcbar曙eprOCeS－  
SeSamOngallglaciatedregionsofEurasiaandevenof  
the whole northern hemisphere（Vinogradov and  
Khodakov，1973；Dyurger（）VarldMeier，1999）．Tbatis  
why the study of glaciation systems of Kamchatka 
andparticularlyoftheKronotskypeninsulaisoneof  
the effective ways to trace climatic changes in this 
regionandintbeglobaiscale．   
Inthecentralmountainouspartofthispeninsula，  

theKronotskyiceknotissituated（Fig．1）．王tconsists  
Ofmore仏an30giacierswithatotalareaof90kIⅥ2  
approximately（Vinogradov，1968）．JMostoftbemare  
notstudiedatall，Inthepreviousyearsmorcoriess  
COmpleteinvestigations were produced only at the  
iargevalleyglacierKor勇OilaVing area of7．87km2  
（revisedafterMuravyevg才αg．，1999）．   
InAugustandSeptember2000forthefirsttimea  

number ofstudieswereproduced at theneighboring  
PoまeMarkovaglaciersystem（Fig．2，Tabieユ），Wh主ch  
hadbeen ajoint complex up to themiddle of20th  
Century（PreobrazhenskyandModel，1965）butsince  
tbattime主1aSくiegradedintotbreesubstarltiveglaciers：  
1）Right Pole Markova（hereinafter RPM）；2）Left  
Pole Markova（hereinafter LPM），－these two still  
havejunctionint壬IeirtlpperpartS，Wi払commonice－   

Fig．1－ Studyarea（afterVinogradov，1968；witheditionof  
t壬1eautborsoftheprese！1trepOrt）．   

Shed；and3）smallpreviously nameiess one，herein－  
afterKhodakovGlacier，aSitwasproposedforcom－  
memoratingthenameoftherussianglaciologistV．G．  
Khodakov（Ya．D．Muravyev，perSOnalcommunica｝  
tion）．Onthetwoofthem（LPMandRPM），ablation  
andiceflowvelocityonthesurfaceweremeasuredin  
tbemiddleofablationseason；mOreOVer，Char喝eOftbe  
Surねceievelsince1960 was ot〉tained along their  
flowiines，In the present report，reSults of this field  
Sttldyaresummarized．   
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Fig．2．Map of the Pole Markova glaciers．Dashedlines  
Showremarkableicesheds．ContoursandsurfacetopogL  
raphyoftheglaciersaretakerlfromthemapofD．G．  
Tsvetkov，1960，andcorrectedin accordance with our  
fieldobservationsin2000（seeexplanationsinthepara－  
graph3．3）．  

Tablel．SomeimportantparametcrsofthePoleMarkovaglaciersaccordingtothefieldobservationsin2000．  
SmallPoleMarkova  Parameter   Right Pole Markova Left Pole Markova （Ⅹbodakov）   王ntotal   

Le‡lgtb，km   2，73   2．78   0．54   
Årea，km2   2．16   1．70   0．22   4，08  
Exposition   NW   NNW   N   Nl好   

Maxelevation，m   106（）   1220   1060   122（）   

Minelevation，m   恕510   恕530   箋940   完510   

Meanslope   11．4   14．0   12．5   
ELAin2000，m   800850   950鵬1000   完1000  

Estimatedmassbalance，mW．e．   －0．37   （negative？）   （negative？）  
Massbalancegradient，mmm皿l   14．7   （14．7？）   nodata   （14．7？）   

AAR，％   55   45   ＜10   48   
Averageiceflowvelocity，maMl   14   17   nodata   ‡15   

2．Previous observations  

ぎirstinvestigatioIISatt壬IePoleMarkovaglaciers  
Were Carried otltin1960by the expedition of the  
Institute of Geography，Academy of Sciences ofthe  
SovietUnion（RussianAcademyofSciences，atPreS－  
ent）．From September14up to October23several  
glaciers of the Kronotsky peninsula were surveyed，  
namely Koryto，Bunin，Brovko，Pole Markova and  
Others（PreobrazhenskyandModel，1965）．Asforthe  
Pole Markova glacier system，following data was  
reported：in1960itbadbeena（：Omplexvall野glacier  
ぬavingienがhof2．8kmandareaof8．5km2；tbe舅rn  
linealtitlユdewasreportedas750ma．s．1［OnSeptember  

20．Åsthereisnozoneofsl】perimposediceattbePole  
Markovaglaciersandobservationsweredoneintbe  
endofablationseason，thisievelcanbeconsideredas  
theequilibriumlinealtitude（ELA）ofthe PoleMarE  
kovaglaciersin1959／60balanceyear．Someinforma－  
tion about surface topography and geometry of the  
glacier system was also glVenin the paper．Among  
Otherimportant features，COnneCtionwith accumula－  
tionareasoftheneighboringglaciersKoryto，Shiro－  
kiyandBrovkowasobserved．  
Onthebaseofthephoto－theodolitesurvey，1960，  

D．G．Tsvetkovbadproducedatopographicalmapof  
thegiaciersKorytoaIldPoieMarkova，1：10000軌e  
fuilmapisstiiltlnptlbiisbed；itsautograpilicoriginalis   
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storedint壬1eInstituteofVoIcanology，RtlSSianÅcadt  
emyofSciences；apartial，Smallandroughcopywas  
publishedin Macheret et al．，2001；Outlines of the  
KorytoglacierderivedfromtheTsvetkov’smapwere  
publishedinsome otherpapers；Outlines ofthe Pole  
MarkovaglaciersatFig．2arebasedonthismapbut  
withcorrectionsmade afterourfieldobservationsin  
2000，Seeparagraph3．30fthispaper）．  
AccordingtotheTsvetkov’smapof1960andto  

tbe report of Preobrazhensky a‡1d Model（1965），in  
196O t＼l▼O flows ofi（：e．Ll）h；land RPM．hild been  
already separated，but the distance between their  
tongueswasmuchlessthanthatintherecenttime．  
The hanglng Khodakov glacier was also separated  
fromtheLPMicestreamjustwithsmallrockyriegel，  
StillfeedingLPMwithwaterandice．  
Next glaciologicalexpedition workedin the  

Kronotskyiceknotin1971（ⅤinogradovandKhoda・  
kov，1973；1976）but theyhadnot studied Pole Mar－  
kova at all and concentrated their efforts at the 
Korytoglacier．Tbesamewasin1981／82d11ringjoint  
glaciologicalexpeditioI10f払eInstittlteOfGeograpby  
andthe‡‡鳩tituteofVoIcanology，Evenifsomeobser－  
vations of the Pole Markova system took place at  
thattime（andaccordingYa．D．Muravyev’spersonal  
communication，theydid），reSultsaresti11unknown．   
In1984，Ya．D．Muravyevtookseveralairphoto－  

graphs ofthe Kronotskyiceknot（Muravyev et al．，  
1999）．The Pole Markova glaciers were represented  
theretoo（Fig．3）．   

notreported．  
OnSeptember12，1997，0．N．Solomina andS．A．  

Tchoumitchev have examinedlateraland terminal  
moraines of the Pole Markova glaciers（results are  
publishedinSolominaetal．，1999；Solomina，1999）and  
then climbed up RPM to the pass between Pole  
MarkovaandKorytovalleys．Duringthisexcursion，it  
was noticed that RPM and LPM were almost com- 
pletelycoveredwithsnowandfirnof1996／97．Inturn，  
as也eendofablationseasonoft壬はtyearCamej11St  
severaidays after tbe exctlrSion，in tbe middie of  
September1997accordingtoM五ravyeveiai．（1999），  
ELAin1996／97balanceyearmustbeestimatedthus  
veryclosetothealtitudeoftermini，OraSabout550  
－600m a．s．1．  

The most recent investigation of Pole Markova 
wasproducedin2000（thisstudy）；also，T．AokiandS．  
Tchoumitchevhavestudieditsmorainecomplexesin  
2000moredetailedthanithadbeendonein1997，but  
resultsarestillunpublished．   

3．FieIdmeasurementsin2000：reSultsanddiscus・  
Sion  

In the middle of August2000，Six stakes were  
established at the surface of each glacier（LPG and  
RPG）along their flowlines（Fig．2），With150w450m  
distance between neighboring stakes．For measure－  
mentoficeflowvelocityweconductedatheodolite／  
EDMsurveyofstakespositionsfromtwosolidbase－  
points，AandB，OnAtlguSt19and25，andSeptember  
land9．Coordinates a‡1d absolute altitudes of tbe  
basepoints were obtained by GPS sumy．Ås tbere  
Were nO SnOWfa11s during the period of our field  
WOrksontheglacier，WeCOuldmeasureablationrates．  
It was done directly for each stake by tracing the  
Change of height between the top of the stakc and  
glaciersurfacefor2～3daysintervals，Withtheuseof  
metaltape．Data obtained for elevation of stakes，  
ablationratesandiceflowvelocityisgiveninTable  
2．  

Tableコ．ÅblこItitln and horizり11tali（：e flく1＼＼▼ ヽ▼elし1Cities atLhビ  
PoleMarkovaglaciers，aVeragedfor21一血ysperまod（ユ9．08  
09．09．2000），andloweri三唱Oftbeglaciersurねcesince1960．  

Fig．3，kftandRigbtPoleMarkovaglaciersinSepぬnber  
1984父enfromllOrthwest（pi10tObyYa．D．Muravyev），  

In1996，field study ofXronotsky peninsula gla・  
Ciersandenvironmentswasstartedagainby Russo－  
JapaneseJoint GlaciologicalExpedition（Kobayashi  
etal．，1997；Kodamaetal．，1996；1997；etC．），COntinued  
thenin1997（Muravyevetal．，1999；Nishimuraetal．，  
1999；Solomina et al．，1999；etC．），in1999andin2000  
（Muravyev お扇．，2001；Matsumoto gg αg．，2001；  
Tcboumitchev a王1d Yamaguchi，2001；etC．）．1好主払in  
these studies，SOme Visualobservations of the Pole  
MarkovaglaciersweremadebyYa．D．Muravyevand  
A．A．0vsyannikov（personalcommunications），but  

Elevation  Lowerlng  Ablationrate，  Iceflow，  Stakes            ma．s．1．  Since1960，m  mm，W．eday－1  Cmday‾1   
1   551   29   57．0   2．5  

四 トロ  607   33   54．4   3．9  
≡  720   10   55．2   11．2   
恥 P  742   18   62．6   8．0  
∩  782   10   41．5   l ●   
rD   835   5   36．7   2．7   
「■  7   607   23   46．4   4．5  

トづ 三             8   

677   15   48．0   5．8  
丁7い   10   50，6   5、9   

：柁 き〉  17   51，7   6．9  
0   48．8   7、1  

〇． の ト1   
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morphometryofeachstream．  
As a first approximation，We Can eStimate area  

Weightedaverageiceflowvelocitiestobeabout14m  
a‾1forthe RPMglacier andabout17m aJlforthe  
LPM glacier．For obtaining these values we have  
rough1yassumedthat for thewholeglacier average  
ice flowvelocityshouldbenearlyconstant within a  
year，and thatin those parts of theglaciers where  
Surfacespeedhadnotbeenmeasureddirectly，iceflow  
Velocitycouldbe extrapolated．Theresultis alittle  
higheronLPM，butitisnotso unexpected，because  
thesurfaceslope ofthe LPM glacier（140）issteeper  
thanthatofRPM（11．40）．Ofcourse，Valuesoficeflow  
Speed averaged with such a method are provisional  
becausewedonotknowtheinter－annualvariationof  
Velocitiesandtheirexactdistributionwithinthegla－  
Ciers．However，they could serve asindices of eng－  
1acialmass exchangeintensitywhent：Omparlnggla－  
ciers to each other．  
Obviously，anylocaldifferencesindistributionof  

ice flow velocity between two glaciers，LPM and  
RPM，COrreSpOndtolocalfeaturesofbedrelief．AIso  
wecanassumethemtobeconnectedwithdistribution  
ofmeltingratesbydintofbasalsliding．Itcanbeseen  
fromFig．4thattherewassomeconnectionbetween  
maximumvalues ofice flowvelocities，and of abla－  
tionrates．Moreover，havingconsidereddifferencesin  
ice flow for the three periods of measurements  
（August19－25，August25LSeptemberl，September  
l－9）itispossibletoconcludethattherewasstrong  
variabilityoftheflowvelocitynearnormalyearELA  
Of each glacier，COnneCted with changesin melting  
rate．Really，thestake＃3，forexample（Fig．5），had  
shiftedwithaspeedof14．5cmday．1duringthefirst  
andthethirdperiods ofthosementionedabove and  
justwith4．9cmdayJlduringthesecondonethatwas  
Characterized also with decrease of air temperature  
（K．Konya，perSOnalcommunication）and of melting  
rate（from60．O downto35．O mm w．e．day▲1for the  

3．了．A∂わガ0乃ク℃ねs  
AverageablationratefromAugust19toSeptemr  

ber9reacheditsmaximumof62．6mmw．e．day1at  
thestake＃4havingaltitudeclosetothenormalyear  
ELAofthe RPMglacierdetectedwiththeclassical  
methodofHessas750－800ma．s．1．All－in－all，aSitis  
ShowninFig．4a，OntheRPMtongueitwaslO15mm  
w．e．day1greaterthanonthetongueofLPM（atthe  
same altitudes）because thelast one occursin the  
shadowofitsleftsteepbank forthelonger part of  
day．IntheuppersectionoftheLPMglacieritwas15  
－20mmw．e．dayJlgreaterthanintheuppersectionof  
RPM，pOSSiblyduetospecialfeaturesofaircircula，  
tion：the LPM exposition coincides with the main  
directionofthevalleyoftheriverBoIshayaChazhma，  
so LPM is open to the warm air masses from the 
lowerparts ofthe valley．Onthe contrary，RPMis  
situatedin a niche asidefrom the main axis of the  
valley，and occupies a wide circus where one could  
SuggeStStagnationofcoldair．   

ユヱ．ん（・．仙丹J・（イり（舟山  
Altitudinaldistributions of averageice flow  

speedsfromAugust19toSeptember9areshownin  
Fig．4b．OnAugust19－25，inthemiddle of ablation  
season，iceflowvelocityreached14．5cmday‾1near  
thelevelof normalyear ELA of the RPM glacier  
（stake＃3）．Theminimalvaluesfor RPMwereobser－  
vedonSeptemberl－9，theywerel．6cmdayJlinthe  
accumulationarea（stake＃6）andO．3cmdayAlatthe  
terminus（stake＃1）．   
Ice flow velocities did not differ in significant 

scale from oneglacier to another，thoughthe maxi－  
mumvelocityoftheRPMglacierwasl．5timesfaster  
thanthatoftheLPMglacier．Inturn，theminimum  
velocity of the LPM glacier was higher than the 
minimumvelocityofRPM（1．5cmday▼1atthestake  
＃90n August25Septemberl）．These differences  
couldbe explained with features oftopography and  

一 

・・ 

．．・ ．・．・・一  
Fig．4．Altitudinaldistributionsofa）ablationrates；b）iceflowvelocitiesatthePole   
Markovaglaciers，bothaveragedfortheperiodfromAugust19September9，  
2000．Attheterminiiceflowvelocitiesequalzero．   
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Fig．5．Exampies of changes ofice flow velocity and ablation ratesfor the three  
periodsofmeasljre‡nentS．Åbiationratesく1eft蹴ale）aresbownwitbsolidli‡leS．Ice   
fiowくright斑ale）isぬownvithもrokenlines．NumbersofthestakesaregiveniIl   
therectangies，Thestakes＃3and9demonstratesignificantchangeoficef王ow   
Velocityinconnectionwiththechangeofmeltingrate，andthestakes＃6andll  
do not．  

Stake＃3）．Suchsignificantdifferencebetweeniceflow  
Velocities ofthese periodswas also observed at the  
Stake＃40fRPM（alapsefromlO．6to5．6cmday■l）  
andatthestake＃90fLPM（9．9cmday鶴1andl．5cm  
day‾1，reSpeCtivelyき．Ås払rtbeotherstakes，tbeirice  
flowvariabiiitywasnotsolargethotlgbtbecbanges  
Of melting rates were of tbe same scale as for tile  
Stake葬3（Fig．5）．However，absolutevaluesofablation  
Werelessinthelattercase．Out ofthis，WeCanCOn－  
clude that in those areas of the observed glaciers 
Where ablationwas greater，basalslidinghadto be  
moresignificant forthe process ofice flowthanin  
Otherparts．   

∴∴ ヽイ／Jイ、・∴＝・パ．ごバ∴さ′．・J・．ト・．一・人／バ．‥∫一仏 ノノ．・．／・・  
Toestimatesurfaceloweringsince1960wehave  

COmpared aまtitudes，Caicuiated from our tぬeodolite  
SurVey With those from the Tsvetkov’s map，1960．  
Then，preSentationofsurfacetopographywascorrect－  
edandnewisohypsesansweringthepresentstate of  
theglaciersystemwerepicturedatthemapbyshift－  
ing1960’sisohypsessothattheirpositioncouldsatisfy  
altitudesofthestakesin2000（seeFig．2）．Terminal  
positionsin2000weredetectedbyGPS survey，and  
picturedtoo．  

Unfortunately，it was difficult toidentify posi－  
tioIIS Of terminiat the map of Tsvetkov，because  
drawingsfortbispartaretlnCertain．Tbatisvわywe  
havepicttlredonly2000’sterminik王10Ⅵmfromdirect  
field observations．   
AsshowninFig．6，SurfacelowerlngOftheRPM  

Fig．6．Changesin thesurface elevation of the Left and  
RightPoleMarkovaglacierssince1960．  

glacier since1960was5－30mくminimallowering  
amo王唱Observedwasin払eaccumtllationarea，atthe  
Stake？6；maXimalonewasonthetongue），andsurface  
lowering of the LPM glacierwithinthe same time  
intervalwas3－20mrespectively．   

3．4．〟dSざ∂α肋搾Cβ  
Finally，annualmassbalanceoftheRPMglacier  

WaS apprOXimated．At first，from the neighboring  
Korytoglacierwehaveextrapolatedthereconstruct－  
edspecificwintermassbalance，Forthatreconstruc－  
tionvetlSeddata abotlt the t壬Iickness of1999／2000  
firnlayerintheboreboleon840ma．s．1．onAu酢1St4，  
anddegree－dayfactorofablationatthesameplace，  
measuredalsoinAugustandhavingvalueof4．74mm   



∫九）  BulletinofGlaciolo宮icaiResearcb  

W．e．0C…1d‾1（K．Konya，perSOnalcommunication），To  
get the temperature＄Of仇e ear‡ier stlmmer mOntbs  
wben there vere not direct measurements at tbe  
Korytoglacier（JuneandJuly）wetookdatafromthe  
Åutomaticl野eatherStation（Al好S）“Ridge”atlま60m  
a．s．l．irltheuppermostpartoftheKorytova11ey（Mav  
tsumoto g～〟g．，ユ999；2001），andarrangedtemperatljre  
totbesurねceoftbeKorytoglacier払rotlghthelapse  
rate of什00こう5 L、C m－1andl’t：amビnd】11ent fol－ the  
glacier cooling effect（Vinogradov and Khodakov，  
1976），Then，WeCOuldfindthesumofablationofthe  
earliersummermo離bsusingdegree－dayねctor，and  
thus，it was possible to obtain winter balance by  
addingtbetbick‡leSSOftbemelted王ayertothatobser－  
ヽでdilllheborビholビ．Altitudinaldistributionofspecific  
annualac（ニum11lationatKorytowasassumedsimiiar  
to tbat of1996／97（Muravyev♂爵αg．，1999），blユt tbe  
curveofdistribl止ionwasshiftedtofitthereconstruct・  
ed value．  

As t壬1e areaS Of tbe Koryto a重1d Pole Markova  
glaciers are of the＄ame Order of severalsquare  
kilometers，andthey are situatedveryclose to each  
Otberandhavesim重Iarexpositio‡1，ingeneralwecouは  
asslユmethemhavingsimilarfeatllreSOfsnowaccumu≠  
1ation．ThatisⅥrhy we bave tried to extrapolate  
SpeCificvinterbaiarlCeOfKorytoaititudinalbe王tsto  
tbecorrespondiIlgaltitudinaibeitsofR壬）M．Distribtト  
tionoftheRPMareawithheightwasderivedfrom  
themappresentedatFig．2，SOWeCOuldapproximate  
RPMmeanspecificⅥrinterbala‡lCeOf1999／2000，and  
主tⅥraS4．95m w．e．a】1．  
Next，SummerbalanceofRPMwascalculatedon  

thebaseofthemeasuredablationrates（Table2）with  
use of degree】dayねctorねr eacb stake．1貯e could  
Obtainthelatterasaquotientofdividingthemelted  
layertbicknessmeasuredねracertainperiod，bythe  
SumOfmeandailyairtemperatureswitbin洩esame  
timeirlterVal．TemperattlreS for RPM were derived  
withthe same scheme asit was described above for  
Koryto，For those altitudinalbelts of the glacier  
Whereobservationsofablationwerenotcarriedoutき  
Vebaveextrapoia七edori‡l短rpolatedtbedataaccord嶋  
ingtotheobservedgradientsofablation．Attheend，  
mean specific value of slユmmer maSS balanceⅥraS  
cakulated．  
AsslユCbestimationwas enotlgb rougb，Webave  

CheckビdtheresultwithadiffeI．entmethod．previousl）r  
usedfortbereconstrliCtionofmeanspecificsummer  
massbalanceont壬1eKorytoglacierinVinogradovand  
Khodakov（1976）．て、here，aSimplemodelwasappiied  
forobtainingthatvalue：  

kcalcmT2．‡nthemodel，itistakenthat俣hisconstant  
fromyeartoyearandfortheglaciersurfaceinthe  
regioIlOfstudytakesvalueof21．8kcalcm…之（Vino－  
gradovandKムodakov，1976）．Åveragesummertem－  
perat㍊re WaS takerlfrom theÅ1好S“Ridge”（Ma鵬  
tsumotogタαgリ1999；2001）andarrangedtotbesurface  
OfRPMthroughtbelapserateofO，0035QCm十andl  
OC ame‡idmentねr the glacier cooiing effect（Vino－  
gradovandKhodakov，1976）．  
Valuesofmeanspeci封csummermassba王anceon  

the RPM glacier，Obtained with these two methods，  
appearedtobeveryciosetoeachother：M5．32mw．e．  
a‾】、forolばfirstestimationand－5．5mⅥr．e．a鵬1forthe  
est主ma七重on by tbe above岬descriもed modelof Vino－  
gradov and Kbodakov．One of偽e most strong evi－  
dence for tbe reconstrlユCtion adequacyⅥraSもbe fact  
that，aCCOrding to our calculation，SpeCificwinter  
mass balance had equalled specific summer mass  
bala‡1Ceat800－850ma息1．，andattbeendofablation  
SeaSOn（middle of September）equi∬brium王ineⅥraS  
detectedirlfieldatthesamealtitude（Tablel）．  
Meanspecific annualmassbalanceofthe RPM  

glacierin1999／2000‡1aSbeenestima短dtbenas鵬0．37  
mw．e，a▼1witboutamendmentねrablationdecrement  
（i．e．inもernalacctlmlユまation）andforincomeofmatter  
七重IrO喝bthedlユCtfromtheaccumuiatioriareaOft缶e  
Lf）M g王acier（see Fig．2）．Aimost tbe same was the  
value of lnean specific annual mass balance of this 
yearatt‡leKorytoglacier：－0．56mⅥ7．e．a【1according  
toMuravyevgfαg．（2001）．   

ヱβ．」棺紹αgク甘研αアニ鮎  
Tablelshowssomeimportantparametersofthe  

PoleMarkovaglaciersol）tainedduri‡lgthis封eldsea－  
SOnandね1lowingprocessingofdata．王tisinteresting  
tocomparetbemwit圭ItbosereportedもyPreobrazben－  
SkyandModel（1965）、So，in1960，thetotalareaoftbe  
giaciersystemwas8．5km2aIlditslengtbreached2．8  
km．Now，tbetotalareaofthePoleMarkovaglaciers  
is only4．08km2t壬1at meanS disappeara11Ce Of more  
tIlanahalfoftbeglacierfortbeiast40years．Thi＄  
SeemSuntruebecauseglacierlengthhasnotchanged  
Significantly（seeTablel）；theonlyremarkablelossof  
areaweobservedlVaSduetosomeretreatoftbeRPM  
terminusanddisappearanceofseveralsma11partsof  
tbe glacierin the accumuはtion are乱But，anyWay，  
theycouldnotexplainsucbdramaticc圭IangeS，SOWe  
WOuldratbersupposethat1968ラsareavaluebadbeen  
OVereStimated，AsitⅥraSmentionedbefore，drawings  
ior the terminal part are uncertain at the map ol 
Tsvetkov，SOWeStiildonotkT10Ⅵ7tberealareaoftbe  
glacierir11960．Thisdatawiiibeavaiはbleafterinter－  
preモationofmoraine study conductedi‡12000．HoⅥト  
ever，eVenOnthebaseofpreliminaryconclusionson  
thatstudyitispossibletodeclarethatglacierareain  
1960couldnotbelargertban5．Okm2．  
ELAin2000was50岬250m bigher tbanthati‡1   

bs＝10（t＋l．3農hO－5十4）き，  （1）   

W壬1ere，bsismeanspec主fics11mmerbalance，mW．eq．  
a｝1，tis averagesummertemperatureforthewhole  
gまacier，OC，and蔑hisshorトWaVe radiationbalarlCeブ  
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1960（800－850ma．s．1．forRPMand950－1000ma息1・  
for王ノPMin2000verslユS750m a．s．1．for botb tvo  
giaciersin1960），andloweritseemedtobein1997  
（arotユnd550－600ma息1．）．Tbesevariationscorrespond  
those oftheKoryto glacier（Muravyev eキal．，2001）．  
Moreover，in1959／60meanspecificannualmassbal－  
anceofKorytowasaroundzero（000．09m軋e．a－1）  
accordingtoVinogradovandKhodakov（1976），andat  
tbe same time，for the neighboring Pole Markova  
giaciersystem，equilibriumiinedetectedinfieldfitted  
thelevelofnormalyearELA（750M800ma．s．1．）．Basing  
onallthesefacts，OneCanSuppOSeSignificantcorrela－  
tion of Koryto and Pole Markova mass balance＄t  
Herewith，ELAofthePole Markovag王aciersystem  
was alvays observed arotlnd50血100m壬Iigher tban  
ELAofKoryto．   
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