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Correspondence

TheEditoB

Jbnγ"`/q/α`Ciojqg）
Solid-ncedle-typc（SN）surfhcehoarcrystalsfbrmedthe
balls､Ｈｇurelshowsaclusteroftheballsjtheirdiameters

rangefiPom5to30mm・Theywerenaturallycollectedby
windTheylookquitesimilartoglobularmarimoplants
(αα`qlhomjzzmj`rjKiYjZjng;Sakai,1964)whichareobserved
inLakeAkaninHokkaido,JapanThus,wenamedthem

``yukimarimo，，(``yuki，'meanssnowinJapanese)Theywere
ffagile,butdidnotbreakapartwhenhandledcarefnllyThe
averagedensityofyuｋｉｍａｒｉｍｏｗａｓａｂｏｕｔ５０ｋｇｍ~3.The
photographinHgurelwastakenatllOOhon260ctober

l995,andthatinHgure2thedaybefiore(O900hon25

0ctober)atthesamelocationSNsurfhcehoarcrystalswere

growingonthesnowSurface，andsomecrystalswerealready

SIR、

06Ｊ`ｗｊｆ０"Qノッ"ｋ航ａｒｉｍ０"0"ﾉﾉｹ“"０，J"z/h``q/Wh`i"〃"‘
βJzztEα",。"tarcjicicEJﾉｶ“ノ

ＭａｎｙｓｍａｌｌｂａＵｓｗｅｒｅｏｂｓｅｒｖｅｄｏｎｔｈｅsurfaceoftheice

shcetatDomeRljistation（77.19'01"S，39.42'12"Ｅ；

3810ｍａｓl),locatedatthchighestpointinDronningMaud

Land,Antarctica，duringthefirstoverwinteringofthe

JapaneseAntarcticResearchExpeditionOARE)inl99a
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fbrmedintolumpsofSNsurfhcehoarcrystalsandyukimar-
imo,asindicatedbyarrowsHgure3showsthemicroscopic
photographoftheSNsurflcehoarcrystals､Themeandia-
meterandthelengthoftheneedlecrystalsareabout０．０１
ａｎｄlmmjrespectivelyTheshapeisdifIbrentfromcom-
monlyobserved“1batheryandnat，,surfhcehoarcrystals
(Langandothers,l984jColbeck,l988iColbeckandothers，
1990),butissimilarto"solidneedle，'snowcrystals(Shimizu，
1964)whichwereobservcdat-500oCatByrdStation,Ant‐
arctica

Similardescriptionsofyukimarimowerebrienyre
portedbyAmundsen(1912,ｐ389)ａｎｄＳｉｐｌｅ(1959,ｐ290）
RoaldAmundsenobserved``cylindricalbodiesofdriftsnow”
onthesnowsurfaceduringhisfIrsttr”erseontheRosslce
Shelf;Antarctica,inSeptemberl91LHewrotethat"Eine，
extremelyfIne，drift-snowcollected,andfbrmedsmall

cylindricalbodiesofanaveragediameterofl弧inches9and
aboutsameheightjtheywerejhoweveBofvarioussizes，l
PaulA・Siplewrotethat“SomedaystheMetmensaw`snow
down:wispyballsoffrostonetotwoinchesindiametenbut

sodelicatethattheslightesttouchcausedthemtocollapse
intonothing,lThisobservationwasmadeduringthefirst
overwinteringatAmundsen-ScottstationatSouthPolein

l95ズThedescriptionsbythetwoauthorscorrespondwell
withourobservations・HoweveBwecouldfindnootherin-

fbrmationonthissUbjectintheliterature

SnowsurfaceconditionsaroundDomelhjistationwcre
cxaminedatleastonceadayfromJUlytoOctoberl99aWb
observedyukimarimoandSNsurfhcehoarcrystalssix
times，ａｎｄｔｈｅＳNsurfacehoarcrystalsalonetwice・They
survivedl-3daysonthesnowsurfaceWhenthewindwas

strong,ｔｈｅｙdisappeared

Airandsurfhce-snowtemperaturechangesduringthe
fbrmationofyukimarimoandSNsurfhcehoarcrystalsare
showninHgure4､AirtemperaturewasmeasuredatL5m
heightOapanMeteorologicalAgency)1996),andsurfhce
snowtemperatureatOOlｍｄｅｐｔｈ（Kamedaandothers，

l997b)WbdidnotnoticeanyyukimarimoandSNsurfhce
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hoarcrystalsonthesnowsurfaceatthetimemarkedbythe
openarrow)butweobservedyukimarimoandSNsurflce

hoarcrystalsatthemomentindicatedbythesolidarrow5
Thus,theywerefbrmedduringtheperiodbetweenthetwo
arrows､Airtemperatureduringthefbrmationperiodvar-
iedfrom-603oｔｏ－６８２ｏＣ,andsurfacesnowtemperature
from-66.3．ｔｏ-69､8.Ｇ．Becausethesulfhcesnowwas

cooledbyradiation,watervaporihtheairnearthesurface

shouldhavecondensedandfbrmedSNsulfklcehoarcrystals
onthesnowsurfLce

lhblelsummarizesmeteorologicalconditionsduring
thefbrｍａｔｉｏｎｏｆｙｕｋｉｍａｒｉｍｏａｎｄＳＮｓｕｒｍｃｅｈoarcrystals
fbrallobservationsinl995:airtemperature(、),surfhce
snowtemperature(唖)andwindvelocity(Ｖ）Maximum
andminimumvaluesduringthefbrmationperiodare
showninZk,ＺｂａｎｄＶ・Ｗｉｎｄvelocitywasmeasuredat
22mheight（Kamedaandothers,l997a）Thcaverage
thicknessofSNsurfhcehoarcrystalsattheendofthefbrma-

tionperiodwasmeasuredonthesnowsurface,andatO8

andL3mabovethesnowsurfhｃｅｏｎｔｗｏｂａｍｂｏｏｐｏｌｅｓ．
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ｒｎｒｎｒｎＴｎｎＩＩｎｍＳ－ｌＪＣ ｡Ｃ

1700h,28Julytol700h'29July-382to-522

0900h,８Aug・ｔｏ1700ｈ,９Ａｕ９．－６０３ｔｏ－６８２

１１００ｈ,１８Aug,tollOOh,１９Ａｕｇ-63.1ｔｏ-79.6

0900ｈ,２３ＡｕｇｔｏＯ９００ｈ,２４Ａｕ9.-67.2ｔｏ-75.0
1145ｈ,１０Sept,ｔｏｌｌＯＯｈ,llSept、-59.3ｔ0-68.4
0900ｈ,２１Sept.t００９００ｈｺ２２Sept､-60.6ｔｏ-75.0
1100ｈ,２６Sept・tollOOh,２７Sept、-64.7ｔｏ-71.9
0900ｈ,２４０ct,ｔｏ０９００ｈ,２５０ct，-38.4ｔｏ－５２３

-40.6to-548

-66.3ｔｏ-69.8

-77.1t0-80.9

-71.6to-77L6

-64」ｔｏ-70.3

-68.2ｔｏ-78.1

-67.5t0-7106

-45.8ｔｏ-54.0

1.2-11.7

0.5-3.8

0.5-3.5

0.5-2.8

1.6-4.2

0.5-3.5

1.5-3.0

21-5.0
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ＹｈｋｉｍａｒｉｍｏａｎｄｔｈｅＳＮｓｕｒｆａｃｅｈｏａｒｃrystalswere

observedwhenairtemperaturerangedfrom-38.2・ｔｏ

-79.6°Ｃ,surfhcesnowtemperaturefrom-406・ｔｏ-80.9.Ｃ

ａｎｄｗｉｎｄｖｅｌｏｃｉｔｙｆｒｏｍＯ５ｔｏｌＬ７ｍｓ~1.YUkimarimowas
fbundwhenmaximumwindvelocitywas＞３０，s~'､Thick
layersofSNsurfacehoarcrystalswereobservedon9August，

llSeptemberand27Septemberwhenairtemperature

rangedffom-593otｏ－７Ｌ９ｏＣ，surfhcesnowtemperature
ffom-64､loto-7L6oCandwindvelocitｙｆｒｏｍｑ５ｔｏ４２ｍｓ－１・
Itseemsthatthesevaluesdelimitthemostfhvorablecondi-

tionsfbrthegrowthofSNsurfhcehoarcrystals

lfthethicknessoftheSNsurfLcehoarcrystallayerwas

growingataconstantrateduringthefbrmationperiodin

Tllｂｌｅｌ，thethicknessgrowthraterangedfiｏｍＯＯ８ｔｏ
Ｏ３ｍｍｈ－１ａｔｔｈｅｓｎｏｗｓｕｒｆace・Thesmallestratewas

observedwhenthesurfacesnowtemperatureswereｌｏｗｅｒ

(l9and24August,２２September)ｏｒhigher(２５October）

thanthosedelimitingthemostfhvorableconditions、

Wbconcludethatairtemperaturefrｏｍ－５９３・ｔｏ
-71.9.0,surfacesnowtemperaturefTom-641・ｔｏ-71.6.C
andwindvelocityfTomO､５ｔｏ４２ｍｓ－'arethemostftwor-
ableconditioｎｓｆｂｒｔｈｅｇｒｏｗｔｈｏｆＳＮｓｕｒｆａｃｅｈｏａｒｃrystals

onthesnowsurfacelnaddition，whenwindvelocityis

＞３．０，s~',someoftheSNsurfacehoarcrystalswillrotate
onthesnowsurfaceandfbrmyukimarimo．
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