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Abstract  

Thispaperfocusesonresultsofvisualstratigraphyandicegrainanalysis ofa25．3micecore  
fromSofiyskiyGlacier，RussianAltaiMountains，reCOVeredinJuly2001．Itwasfoundthattheicecore  
COnSists of firn，icy granular firn，icelayer，infiltration－reCryStalizationice andinfiltrationice．  
Infiltrationiceconsistedofthickicelayerwithlargeicegrainsof5tolOmmandsparseairbubbles，  
andinfiltration－reCryStalizationiceconsistedofsmallicegrainsoflto2mm．Volumepercentagesof  
theicelayerandinfiltrationiceareconsideredasanindexofsnowmeltingatthesurface．Itwasalso  
foundthaticelayerandinfiltrationicearefrequentlyobservedat7m，13．5to16m，18to19mand  
21．5to23．5mindepths，SuggeStingwarmersummerswithinseveralyearswhensnow／iceatpresent  
depthswasnearthesurfacetakingaccountofpercolationofmeltwater．  

1．lntroduction  

Glaciologicalinvestigationwascarriedoutonthe  
accumulationareaofSofiyskiyGlacier，RussianAltai  
Mountainsduring1524July2000asaJapan－Russia  
jointresearchproject．Thepurpose ofthisinvestiga・  
tion was to reconstruct climate and environment  
recordsinthepastthroughicecorestudy（Fujiietal．，  
2002）sincerecentclimatewarminghasbeenremark・  
ableinSiberia（e．g．ChapmanandWalsh，1993；Weller，  
1998）andSofiyskiyGlacierislocatedonthesouthern  
fringeoftheSiberianplain．  

Weobtainedanicecoretoadepthof12．3mand  
madea3mdeeppitworkin2000filedseasonanda  
25．3micecoredrillingand4mdeeppitworkin2001  
SeaSOn．Analyticalresultsofthe12．3mcore（stratigra・  
phy，grain size and density），borehole temperature，  
Stratigraphy for the3m deep pit，meteOrOlogical  
Observations，Stableisotopeandchemicalanalysesof  
the12．3mcorehavealreadybeenpublished（Fujiiet  
alリ2000；Fujiiet al．，2002；Kameda et al．，2003）．This  
paperdescribesstratigraphyandicegrainsofthe25．  
3mice core．  

2．Coringsite，icecoreandanalyticalrTlethod  

FigurelshowsthelocationofSofiyskiyGlacier．  
This glacierislocated at South Chuiskiy Range，  
RussianAltaiMountainsinthesouthernpartofAltai  
Republic，RussianFederation．Figure2shows a map  
OfcampingsiteonSofiyskiyGlacier．TheGPSloca－  
tionsforGPSlandGPS20ftheFig．2are49O47′40′′N，  
87043′44′′E and49047′41′′N，87043′43′′E，reSpeCtively．  
However，thesesitescorrespondsto49047′10′′N，87O43′  
43′′and3，450ma．s．1．onthetopographicalmapofthis  
regionpublishedbyROSKATOGRAFIYA（1／200，000；  
1996）．   

Icecoreswereobtainedbyusingahand－augerin  
2000and2001．The cores consisted of firn andice．  
Visualstratigraphy wasin situ recordedin a core  
processingtrench，andthinsectionsofthicknessO．6to  
O．9 mm were madein situ for observations ofice  
grains．   

3，Analyticar resultsanddiscussions  

Figure3shows typicalphotographs of firn，icy   
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Fig．1．Thelocationoftheicecoringsite（solidcircle）onSofiyskiyGlacier．  
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granular firn，icelayer，infiltration－reCryStalization  
ice andinfiltrationice．Icy granular firn refers to  
coarseandgranularfirnwhichcontainsice．Icelayer  
refers toice thinner than lO mm．Infiユtration－  
recrystalizationice refers toice withlarge air bub－  
bles，Whichareprobablyremnantofporespaceinfirn．  
Infiltrationicereferstocleariceoricewithsparseair  
bubbles．Terminologyforinfiltration－reCryStalization  
ice andinfiltrationicecomefrom Shumskii（1964）．  

Figure4showsstratigraphyofthe25．3micecore  
andthecross－pOlarizedphotosofthinsectionofinfil－  
tration jce andinfiltration－reCryStalizationice．Firn  
withicelayerswasobservedfromthesurfaceto6．5m  
indepth，infiltration，reCryStalizationice andinfiltra－  
tionicewerefoundfrom6．5to7．5mindepth．Then  
firnwithicelayersappearedagaininthedepthsfrom  
6．5to18m．Infiltrationiceisalsoobservedbetween15  
and16．5min depth．Infiltration－reCryStalizationice  
andinfiltrationice appeared from18m to25．3min  
depth and no frn layers were found in this depth 
range・  

Crystalsizeofinfiltrationice（icewithsparseair  
bubbles）a亡18．51－18．60mand21．265－21．345mindepth  
rangesfrom2to4mmandfrom5tolOmm，reSpeC－  
tivelyasshownin Fig．4．On the other hand，CryStal  
size ofinfiltration－reCryStalizationice at24．30－24．34  
mindepthisrathersmallaslto2mm asshownin  
Fig．4．Itis，therefore，Clearthatinfiltrationicehasthe  
larger crystalsize thaninfiltration－reCryStalization  
ice，becauseinfiltration－reCryStalizationice was for－  
medunderlessmeltwaterconditionandgraingrowth  
was slow comparing with the case ofinfiltrationice  
（e．g．Tusima，1978）．  

Thickness oficelayer andinfiltrationiceinice  
cores were selected as an index of surface melting 
（melt features）becauseicelayer andinfiltrationice  
areformedbyrefreezlngOfsaturatedwaterinsnow  
grains and water is supplied by percolation of melt 
waterat thesnowsurface．Figure5showsa volume  
percentageofmeltfeatures（MFP）atlm－depthinter－  
valoftheicecore．Icepercentageequation（Koerner，  
1977；Kameda etal．，1995）isusedforthecalculations：  

〟FP（％）＝0．9S／（0．9S．＋βfふ）×100，   

where5iisthemeasuredcross・SeCtionalareaofmelt  
features，and＄is the that of firn perlmlength，  
respectively．Thisequationcorrects fortheeffect of  
depthonfirncompaction．Itisfoundfromthefigure  
thatMFPshowspeakshigherthan50％at78，15－16，  
1820，and22－24mindepth．Thesepeaksmayindicate  
warmersummerswithinseveralyearswhensnow／ice  
atpresentdepthswasnearthesurfacetakingaccount  
ofpercolationofmeltwater．   
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Fig．5．Volumepercentageformeltfeatures（MFP）atlm  
depthintervaloftheicecore．  
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