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AbstractWepresentpollenassemblagesoftheearlyLastGlacialBiraotriFormationattherightbankofthｅ

ＲａｋｋｏＲｉｖｅｒ,Hiroo,ｉｎｅａｓｔｅｒｎＨｏｋｋａｉｄｏ､Nineteentephralayerswererecognizedinthestudysection,andtwo

ofthemarecorrelatedtothewidespreadtephraAso-4andK-M,whichhavebeendatedtotheearlyLastGlacial

period､EightlocalfossilpollenassemblagezonesHRO-ItoVIIIareestablishｅｄｂａｓｅｄｏｎｔｈｅｃｈａｎｇｅｓｉｎｔｈｅ

ｍａｊｏｒａrborealpollen､ThepatternsofpollenassemblagechangｅｂｅｌｏｗａｎｄａｂｏｖｅｔｈｅＫ－Ｍｐｕｍｉｃｅａｒｅｓimilar

andcorrespondingtotwosedimentarycyclesfromgraveltopeat，Ineachsequence，thecharacteristicpollen

typeschangefromA/"z4s,throughLa砥,周ｂｅα,ｔｏＬａ志fromlowertoupper・Thispattemreflectssuccession

linkedtothebogdevelopmentandincreasinglycoldclimate・Thepollenassemblageintheuppersequence

indicatesclimaticfluctuationwithalargeramplitude,Thelowersequencesuggeststhesmallerclimaticfluctua・

tioninoxygenisotopestage5，andtheupperonedoeslargerchangeｆｒｏｍｔｈｅｓｔａｇｅ５ｔｏ４･

KeyWords:Climaticchange,LatePleistocene,Pollenanalysis,Succession，Widespreadtephra

要旨北海道広尾の楽古川右岸に分布する初期最終氷期ピラオトリ層の花粉群の変遷を示す。調査した露頭断面で

認識された１９火山灰層のうち２１Ｗは最終氷期の広域火山灰Aso-4とＫ－Ｍに対比される。この堆積物から得られた

花粉群は、主要木本花粉組成の変化から８局地化石花粉群帯HRO-I～Ｖ111に区分される。花粉群はＫ－Ｍの上下で篠

から泥炭への２回の堆積輪廻と対応して同じような変遷を繰り返す。それぞれの変遷は、下位より上位へ特徴的な花

粉がハンノキ属から，カラマツ属，トウヒ属，そしてカラマツ属へと変わることで示される。この変化は湿原の発達

と気候の寒冷化にともなう植物遷移を反映している。化石花粉群より復原される気候変動の振幅は上位の変遷の方が

大きい。下位の変遷は酸素同位体ステージ５の中のより小さな変動を，上位の変遷は酸素同位体ステージ５から４へ

のより大きな変動を示している。

キーワード：花粉分析,気候変動,広域火山灰,後期更新世,遷移

lntroduction

EarlyLastGlacialsedｉｍｅｎｔｓｉｎＨｏｋｋａｉｄｏｈａｖｅ

beenrecognizedindiscoveriesofwidespreadtephra、

TheAso-4ashderivedfromKyushu,southernJapan

isasignificantwidespreadtephralayerinJapan

(Machidae／α/,，1985)．Ｔｈｅｄａｔｅｏｆｔｈｉｓａｓｈｆａｌｌｉｓ

ｅｓｔｉｍａｔｅｄｔｏｂｅａｂｏｕｔ７0,000-90,OOOyearsago,butis

stillnotcertain(Machida＆Arai,1992).InHokkaido，

theAso-4ashisfoundwithintheBiraotoriForma‐

tion､Thisformationisdistributedinfragmentsalong

theeastemfootoftheHidakaMountains,themargin

oftheToyokoroHills,andthePacificshoreline(Ｍａ‐

ｔｓｕｉｇｔａﾉ.，1973,1978)．Itmainlyconsistsofpeator

peatysilt､Thepresentstudysiteisthetypelocalityof

theBiraotoriFormation，wherethereisthickpeat

sedimentincludingl9tephralayers・Ｔｗｏｏｆｔｈｅｍ

ｗｅｒｅｃｏｒｒｅｌａｔｅｄｔｏｔｈｅｗｉdespreadtephralayersfrom

theLastGlacialperiod：theAso-4ash，ａｎｄＫ－Ｍ

ｐｕｍｉｃｅＴｈｅｐｕｍｉｃederivedfromtheKuttaraCal‐

dera，ｉｎｃｅｎｔｒａｌＨｏｋｋａｉｄｏ，ａｎｄｉｓｄａｔｅｄｔｏａｂｏｕｔ
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PollenassemblagesfromearlyLastGlacialpeatsedimentsatHiroo(Ooi,ＮｅオαZ,） ７

60,000-70,000yearsａｇｏ（Ａｒａｉｇｊａｊ.，1986)．Inthis

studywedescribepollenassemblagesfrompeaty

sedimentsaboveandbelowthedatedtephralayers，

andreconstructtheenvironmentalchanges．

StudysiteandStratigraphy

Thestuｄｙｓｉｔｅｉｓａｔ４２。１９'Ｎ，１４３．１６'Ｅ,ontheright

bankoftheRakkoRiver，ａｔＨｉｒｏｏ（Fig.１)．The

BiraotoriFormationinthestudysectionunconforma、

blyoverliesTertiarysedimentsanｄｉｓｃｏｖｅｒｅｄｂｙ

terracegravelfromtheRakkoRiver・Ｔｗｏｓｅｄｉｍｅｎ‐

tarycyclesareapparent，eachbeginningwithgravel

andendingwithpeat・Ｔｈｅsequenceofeachcycleisas

follows(Figs､2-4)：

Thefirstcyclebeginwithmorethanlmofagravel

layer,ｆｏｌｌｏｗｅｄｂｙａｇｒａｙｓｉｌｔ３０ｃｍｔｈｉｃｋ,ａｎｄｂｒｏｗｎ

ｐｅａｔａｂｏｕｔｌｍｔｈｉｃｋ．Ｔherearefivetephralayersin

thissequence，Ｔｈｅｌｏｗｅｒｍｏｓｔｔｅｐｈｒａｌａｙｅｒｉｓｃｏｍ‐

posedofyellowtowhitevolcanicsaｎｄａｎｄｌｉｅｓｏｎｔｏｐ

ｏｆｔｈｅｇｒａｙｓｉｌｔlayer,Anotherfourlayersarewithin

Ｆｉｇ．３Entireviewofstudysection

Ｆｉｇ．４WidespreadtephralayersAso-4anｄＫ－Ｍｏｆｓｔｕｄｙｓｅｃｔｉｏｎ
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Ｆｉｇ．５ArborealpollendiagramofHiroo

thebrownpeat(Fig.２).Oneofthese,anorangetephra

layer,ｌ２ｃｍｔｈｉｃｋ,ａｎｄｌ５ｃｍｂｅｌｏｗｔｈｅｔｏｐｏｆｐｅａｔ,is

mainlycomposedofbubblewalltypeglass・This

orangetephracanbecorrelateｄｔｏｔｈｅＡｓｏ－４,because

theAso-4tephrawasfoundfromtheBiraotoripeat

(Ｍａｃｈｉｄａｇｊａﾉ.，1985）andtherearenootherthick

glassytephralayersinBiraotoriFormation．Wood

fragmentsconcentratebelowtｈｉｓａｓｈ

Ｔｈｅｓｅｃｏｎｄａｎｄｕｐｐｅｒｃｙｃｌｅｉｓrepresentedbythe

followinglowertotheupper；sandandgravellm

thickwithayelloｗｐｕｍｉｃｅｏｆａｂｏｕｔ３５ｃｍｉｎｍａｘｉ・

mumthicknessatthebottom,ｇｒａｙｓｉlt40-45cmthick

withlaminatedwhitevolcanicsand，ｇｒａｙｔｏｇｒａｙｉｓｈ

ｂｒｏｗｎｓｉｌｔ３０ｃｍｔｈｉｃkwithreworkedvolcanicsandat

thebottom,grayishbrownsiltypeatl5cmthick,ｇｒａｙ

ｓｉｌｔ２０ｃｍｔｈｉｃｋ，ｂｒｏｗｎｐｅａｔ３０ｃｍｔｈｉｃｋｗｉｔｈｔｗｏ

ｔｅｐｈｒａｌａｙｅｒｓｉｎｔｈｅｌｏｗｅｒｐａｒｔａｎｄｗｏｏｄｒｅmainsin

theupperpart,altemationofgｒａｙｓｉｌｔａｎｄｓｉｌｔｙｐｅａｔ

ｉｎａ３０ｃｍlayer,ａｎｄｂｒｏｗｎｐｅａｔ９０ｃｍｔｈｉｃｋｗｉｔｈ８

ｔｅｐｈralayers､Theyellowpumicelayeratthebottom

ofthissequencemainlyconsistsoffibrouspumice

piecesabout5mmindiameter・Thistephracanbe

correlatedtoK一Ｍ,ｂｅｃａｕｓｅＫ－Ｍｐｕｍｉｃｅｋｎｏｗｎｔｏｌｉｅ

abovetheAso-4（Ａｒａｉｇｊα/､，1986）ａｎｄｉｔｗａｓｄｅ‐

scribedasathickorangepumice,ｎａｍｅdtheOp-3in

theBiraotoriFormatio、(Kasugaigtα/､,1978)．

Thethickness,colorandlithologyofallthetephra

layersdetectedinthefieldaredescribedinFi９．２．

Furtherstudiesarenecessarytoidentifymanyof

thesetephralayers．

Methods

Thirty-twosamples，ｅａｃｈｏｆｗｈｉｃｈｉｓａｂｏｕｔ２ｃｍ

ｔｈｉｃｋａｎｄ３０ｃｍ３ｗｅｒｅｒｅｍｏｖｅｄａｔｔｈｅｈｏｒｉｚｏｎｓabout

５to20cmintervalsfromthesection・Theintervals

weredeterminedbylithologyandbythelocationsof

tephralayers,Ａｂｏｕｔ２ｃｍ３ｆｒｏｍｅａｃｈｓａｍｐｌｅｗａｓｕｓｅｄ

toextractpollen・

Samplesforpollenanalysisweretreatedwithl０％

ＫＯＨ,ｓｉｅｖｅｄｗｉｔｈａＯ､５ｍｍｍｅｓｈ,decantedtoremove

sand,treatedwith50％ＨＦ，dehydratedwithacetic

acid，andtreatedfor2minutesbytheacetolysis

method、Theresiduewassaturatedinglycerin，and

mounted、Allpollengrainsandsporesoneachslide

werecounted、Arborealpollencountsineachsample

exceeded200．
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PollenassemblagesfromearlyLastGlacialpeatsedimentsatHiroo(Ooi,Ｎ、“αﾉ.）

Ｃりゆｊ０ｍｇγ1zzpollencharacterizesthezone・Ｐｉ℃ｇａ

ｍａｋｅｓｕｐ７０ｔｏ８０％,Szz肱ｍａｋｅｓｕｐ５ｔｏ１０％,ａｎｄ

汽卯ｚｆｓａｎｄＣ”/o〃g”exceed１％ｏｆｔｈｅｔｏｔａｌａｒｂｏ，

realpollen、MWibzzcontributeslOto､３０％oftotal

countsexceptatthebottomofthezone､Itisnotewor‐

thythatLysich"0"pollenincreasestolO％ofthe

totalcouｎｔｓａｔｔｏｐｏｆｔｈｉｓｚｏｎｅ・

HRO-III：ＤｏｍｉｎａｎｃｅｂｙＰ沈eaandEricalespollen

characterizesthezone・Ｍｏｒｅｔｈａｎ９０％ofarboreal

pollenaremadeupoftheｓｅｔｗｏｔｙｐｅｓ,Ericalespollen

increasestowardsｔｈｅｔｏｐ､Itisnoteworthythatabout

lO％ofthetotalcountsaretriletespores、

ＨＲＯ－ＩＶ:Ｌα趣contributes5tolO％ofthetotal

arborealpollen,andthisoccurrencecharacterizesthe

zone.Ａ〃zzfscontributesmorethanlO％ａｎｄＳｔｚﾉな

contributes2tol5％ofthetotalarborealpollen・

Ａ１y汝ａｏｃｃｕｐｉｅｓｌＯｔｏ２５％ofthetotalcounts・

ＨＲＯ－Ｖ：ＤｏｍｉｎａｎｃｅｂｙＡﾉ"zｨｓａｎｄＵＺ"z‘spollen

characterizesthezone.Ａ肋況ｓｍａｋｅｓｕｐ３０ｔｏ５０％，

andα"z‘ｓｍａｋｅｓｕｐｌ５ｔｏ２５％ofthetotalarboreal

pollen・OtherdeciduoustypessuchasQzゆ加z4s-

Os"､yα，Ｂｇ/z”，Ｑ"g”"s，ａｎｄＦｍｊｖ加況soccurmost

frequentlyinthiszone，particularlyatthelower

horizons・Saxifragaceaealsooccursupto8％ｏｆｔｈｅ

Thefrequenciesofarborealpollentypeswerecalcu・

latedfromthetotalarborealpollencounts,andthese

ofotherpollenandsporetypeswerecalculatedfrom

thetotalpollenandsporecounts./myγiazpollen,which

shouldbefromノｌｆｙがcagrz/9,wasexcludedfromthe

totalofarborealpollengrains,becauseofmodernlife

formofmotherplants．

Results

Seventy-sixpollenandsporetypesareobtained・

Eightlocalfossilpollenassemblagezones，ＨＲＯ－Ｉｔｏ

ＶＩＩＩ,areestablishedbymajorarborealpollenchanges

(Figs､５，６)andchangesofotherpollenandsporetypes

almostcorrespondtothesezones､ＨＲＯ－ＩｔｏｌＶｃｏｒｒｅ・

spondtothelowersedimentarysequenceandHRO-V

toVIIIcorrespondtotheupperone､TheAso-4hori‐

zｏｎｉｓｉｎｔｈｅｍｉｄｄｌｅｏｆｔｈｅｚｏｎｅＨＲＯ－ＩＶ,ａｎｄｔｈａｔｏｆ

ｔｈｅＫ－ＭｈｏｒｉｚｏｎｉｓｊｕｓｔａｂｏｖｅｔｈｅＨＲＯ－ＩＶ・The

characteristicsofeachzonearｅａｓｆｏｌｌｏｗｓ：

ＨＲＯ－Ｉ:Ａ〃ｚｆｓｃｏｎｔｒｉｂｕｔｅｓ４０ｔｏ５０％ｏｆｔｈｅａｒｂｏ・

realpollen,andthisdominancecharacterizesthezone・

Itisalsonoteworthythatmonoletesporescontribute

toabout３０％ofthetotalcounts･

ＨＲＯ－ＩＩ：Ａｍｉｘｔｕｒｅｏｆ銑gα，Ｓ上z/恥汽"zfs，ａｎｄ
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totalcountsinthiszone・ＩｔｉｓａｌｓｏｎｏｔｅｗｏｒｔｈｙｔｈａｔｌＯ

ｔｏ４５％ofthetotalcountsaremonoletespores・

ＨＲＯ－ＶＩ:Ｌα砥,ｗｈｉｃｈｍａｋｅｓｕｐ５ｔｏ３０％,andthis

characterizesthezone､万邦"soccursmorethan１％of

thetotalarborealpollen､ＳｔｚﾉなandQqyP/0"gγjZzpollen

occursignificantlyattｈｅｌｏｗｅｒｐａｒｔｏｆｔｈｅｚｏｎｅ,and

Piceaincreasesto80％ofthetotalarborealpollenat

thetopofthezone､jfWajbaandherbaceoustypessuch

aｓＴ〃α/允/γz”，Ｐｂたれ〃ﾉﾉﾋz，Ｓ上z"gzffsoγ6α，ノ'ん"yzz"ﾉﾙes-

Rz"”ａｎｄＡ〃"”なれoccursignificantlyinthiszone・

ＨＲＯ－ＶＩＩ:Ｐｉｂｃａｃｏｎｔｒｉｂｕｔｃｓ８０ｔｏ９０％ofthetotal

arborealpollen，andthischaracterizesthezone・

Ericalesoccursmorethan１％ofthetotalarboreal

pollenonlyinthiszoneoftheuppersequence(ＨＲＯ－Ｖ

ｔｏＶＩＩＩ)．

ＨＲＯ－ＶＩＩＩ：Ｌα砥contributes20to50％，andthis

characterizesthezone､Ｐｉｃｅａｏｃｃｕｐｉｅｓ２０ｔｏ５０％of

thetotalarborealpollen.Ｈ〃zfsoccursaboutl％of

thetotalarborealpollen・Herbaceoustypessuchas

TAzz"α"”z，Saxifragaceae，Ｐｂ/g"〃ﾉﾉﾋz，Skz"g"fsoγ6ａ

ａｎｄＡγ妙"jsねoccursignificantlyinthiszone．

Discussion

Patternsofpollenchangeofthelowerandtheupper

sequences,ＨＲＯ－ＩｔｏｌＶａｎｄＨＲＯ－ＶｔｏＶＩＩＩ,resemble

eachother､Thepollenspectraofbothsequencesseem

toshowfollowingplantsuccession（ｓｔａｇｅｓｌｔｏ４）

linkedtothebogdevelopmentandclimaticchangeto

cold：

Ｓｔａｇｅｌ（ＨＲＯ－ＩａｎｄＨＲＯ－Ｖ)：Dominanttypesat

thebeginningofsequenceareAﾉ〃zfsandmonolete

spores,whichsuggestanunstableandbarrenenviron，

mentsuchasariversandbank・Pollenoftemperate

broadleavetreｅｓｓｕｃｈａｓＵ"ｚ４ｓａｎｄＦｍｘ〃z4s

dominatedatthebeginningoftheuppersequence

(ＨＲＯ－Ｖ）suggestingawarmclimate・Inthelower

sequence(ＨＲＯ－Ｉ),awarmclimateisimpliedbythe

smallcontributionofpollenbyborealconifers、

Stage２（ＨＲＯ－ＩＩａｎｄＨＲＯ－ＶＩ）：厩Ｃｅα,Ｌα噸ａｎｄ

Ｍｙがcapollenshow・relativelyhighoccurrences・

Cyperaceae，Ｓ上z”g砿oγ6ａａｎｄＡγ/e"ｉｓわpollenare

accompaniedwiththem．Ｉncreaseofborealconifers

suchasPjどｇｚｚａｎｄＬαγixsuggestaclimaticchangeto

cold､助成αwhichshouldbe/lfWjbagzz/gandCypera、

ceaesuggestadevelopmentofraisedbog､Stz"g〃た0坊ａ

ａｎｄＡ汀”"isjZzwouldbelivedattherelativelｙｄｒｙ

habitatinandaroundtheraisedbog，

Ｓｔｚﾉなａｎｄ〃elZyα"ｵﾙes-Rz況池pollenshowrelatively

highoccurrencesintransitionfromstagelto2､Ｔｈｅ

ｈｏｒｉｚｏｎｓｏｆｐｅａｋｓｏｆｔｈｅｓｅｔｗｏｔａｘａａｒｅｄｉｆｆｅｒｅｎｔｉｎ

ｔｈｅｌｏｗｅｒａｎｄｔｈｅuppersequences；ｐｅａｋｏｆＳ上zﾉな

appearsattheupperhorizonofHRO-Ｉｗｈｉｌｅｉｔｄｏｅｓ

ａｔｔｈｅｌｏｗｅｓｔｈｏｒｉｚｏｎｏｆＨＲＯ－ＶＩ，ａｎｄｐｅａｋｓｏｆ

〃g"yZz卯娩gs-Rz況池ｃｏｍｅｓａｂｉｔｌａｔｅｒｔｏｔｈｏｓｅｏｆ釦ﾉな．

ThissuccessionfromS上zﾉなｔｏＡ化"yα”〃zes-励況”

suggeststhechangesofwaterconditionfromriverine

environmenttoraisedbog・

Stage３（ＨＲＯ－ＩＩＩａｎｄＨＲＯ－ＶＩＩ）：Hcgaand

Ericalespollendominateinthethirdzones．Ｐ比ea

pollenincludepollenfromPｿｃｇａｇルル”がｂｅｃａｕｓｅｃｏｎｅｓ

ｏｆＰｉｂｅａｇﾙﾙﾌ2がobtainedfrompeatoftheBiraotri

Formation(Matsuigfaﾉ.,1978).TheincreasesofPｿbea

pollenseemtoinverselyrelatｅｄｔｏｔｈｅｄｅｃｒｅａｓｅｓｏｆ

Ｌａ砥pollenandaccompaniesincreasesofEricales

pollen・Thissuggeststhatraisedbogwastemporarily

orlocallydriedup，allowingtheinvasionofPjbea

gルル"〃andEricales（Ericaceaeand/ｏｒＥ，"Pg”?"）

intothebogs、

Stage４（ＨＲＯ－ＩＶａｎｄＨＲＯ－ＶＩＩＩ）：Ｌα砥ａｎｄ

/myがazpollendominateagaininthelaststage・The

pollenassemblagessuggestacoldclimateanda

developmentofpeatｙｂｏｇｓａｓｉｎｔｈｅｓｔａｇｅ２・Compar‐

ingwithotherstage,occurrencesofLa趣pollenshow

thehighestpeaks、Particularly，itreachedtonearly

50％ｏｆｔｈｅｔｏｔａlarborealpollenintheupper

sequence(ＨＲＯ－ＶＩＩＩ).ＴｈｅＬａ恋pollenfromthesedi・

ｍｅｎｔｗｏｕｌｄｂｅＬａ趣ｇ”g/”pollenjudgingfromthe

macrofossilobtainedfromtheLastGlacialinHok‐

kaido（Yano，1970)．ModerndistributionofLaγな

g"ze伽/spreadsoncolderanddrierregionsthan

Hokkaido，ｔｈａｔｉｓ，NortheastChina，SikhoteAlin

Mountains，Sakhalin，Kurillslands，andKamchatka

Peninsula（Shimizu,1990).Thus,itseemsreasonable

tosupposethathighfrequencyofLaγなpollenindicate

colderanddrier，namelycontinental，environments

thantoday・

Itisremarkablethattephralayersconcentrateat

theupperpartofthesequences・Thisimpliesvol‐

canoesfrequentlyeruptedduringcoldphases，

althoughthismaybepartlybecausewecouldeasily

detectthintephralayersiｎｔｈｅｐｅａｔ、

Althoughtwosequencesshowthesamｅｔｒｅｎｄｏｆ
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vegetationchanges，therearestrikingdifferences

betweenthemlntheuppersequence，ｐｏｌｌｅｎｏｆｔｅｍ・

peratedeciduousbroadleavetreesｓｕｃｈａｓａ籾zfs、

Ｆｍｘ加zfs，Ｑ"g”"ｓａｎｄＱｚゆ伽"s-OSめ'αｍａｋｅｓｕｐｔｏ

２０％ｏｆｔｈｅｔｏｔａｌａｒｂｏｒｅａｌｐｏｌｌｅｎａｔｔｈｅｆirstzone

(ＨＲＯ－Ｖ).WhereasLa砥pollen,whichistheconti、

nentalclimateindicator,reachedtonearby50％of

thetotalarborealpollenatitｓｐｅａｋ（HRO-VIII).In

contrast，inlowersequence，temperatedeciduous

broadleavetreesonlyslightlyoccurredatthefirst

zone(ＨＲＯ－Ｉ),ａｎｄＬａ趣pollenreachesuptolO％of

thetotalarborealpollenatitｓｐｅａｋ(ＨＲＯ－ＩＶ)．

Ourresultsdescribedabovedonotconflictwith

otherpollensequencesincludingthehorizonsofK-M

andAso-4reportedinHokkaido、InHaboro，north‐

westernHokkaido，thepollenassemblageswere

recordingfromthepeatincludingthreetephralayers

byYamazaki（1942).Thesethreetephralayerswere

latercorrelatedtoAso-4，ＴｏｙａａｎｄＫｃ－Ｈｂｆｒｏｍｔｈｅ

ｔｏｐｂｙＭａｃｈｉｄａｇ／α/､(1985).Thepollenassemblages

aroundthehorizonsofAso-4aredominatedbyPcea

andLαγz6v．InlshikariLowland，centralHokkaido，

ｗｈｅｒｅＡｓｏ－４ａｓｈｉｓｏｂｓｃｕｒｅｂｕｔｉｔｓｈｏrizoncanbe

estimatedbyMpfa-3andAafa-2，whicharerespec、

tivelycorrelatedtoK-MandToyaasｈ(Arai,αα/,，

1986).ThepollenassemblagesbetweenK-M(Mpfa-3）

andToya（Aafa-2）horizonsconsistmainlyofP7cgａ

ａｎｄＬａ砥(Ｙａｍａｄａｇ／α/､，1981；Hoshinoe／α/､,1982,

1986)．ＡｂｏｖｅｔｈｅＫ－Ｍ（Mafa-3)，thepollenassem・

blagesincludemoreLαγか（Hoshinogオαﾉ.，1986).Ｉｎ

Ｈｉｄａｋａ，southoflshikari，pollenassemblagesabove

theK-MhaｖｅｍｏｒｅＬａγなthanaroundthehorizonof

Aso-4（Sakaguchi＆Katoh，1993)．Ｔｈａｔｉｓｔｏｓａｙ，

thesestudiesdidnotrepresentpollenassemblages

thatincludetemperatetreepollenabovetheK-M

horizｏｎｉｎＨｏｋｋａｉｄｏａｓｏｕｒｓｔｕｄｙ、Thereasonfora

lackcomparativeasｓｅｍｂｌａｇｅｓｉｓｍａｉｎｌｙｄｕｅｔｏｔｈｅ

ｇａｐｏｆthesedimentcorrespondingtoHRO-Ｖ．

InTohokuDistrict，northernHonshu，Southｏｆ

Ｈｏｋｋａｉｄｏ，therearesomepollendiagramsincluding

theAso-4horizon(Kanauchi,1988;Suzuki＆Takeuti，

1989；Takeuti＆Kawamura，1991)．Theircomposi・

tionsaroundtheAso-4differwiththoseofHokkaido・

ＴｈｅｙmainlyconsistofconifersuchasPj℃gα，Ｐ伽z鱈，

乃列gzz,andincludingsomeCrXP/o加g池atlwanosawa，

MiyagiPrefecture(Suzuki＆Takeuti,1989)ｏｒＲＺｇ"ｓ

andＣ”/0"犯”atOnikobe,MiyagiPrefecture(Ｔａ‐

keuti＆Kawamura,1991)andYanohara,Fukushima

Prefecture（Kanauchi,1988).Inspiteofthesediffer、

ences,theclimaticchangesbelowandabovetheAso

-4horizonwouldcorrespondtoourstudies・ＡｔＯｎｉ‐

kobe（Takeuti＆Kawamura，1991)，awarmpeak

abovetheAso-4hasmoredeciduousbroadleavetrees

thanthepeakbelowtheAso-4､Unfortunately,acold

phaseafterthiswarmphaseisnotdetected・At

Yanohara(Kanauchi,1988),acoldpeakabovetheAso

-4iscolderthanthataroundtheAso-4，whereasa

warmpeakabovetheAso-4showsabitcolderassem‐

blagethanthatbelowtheAso-4．Ｓmallamplitudeof

differencebetweenbelowandaroundtheAso-4corre‐

spondtoourstudies,althoughabitcolderassemblage

aboｖｅｔｈｅＡｓｏ－４ｄｏｅｓnotcorrespondtoourstudies，

Vegetationchangeinthelowersequenceissmall

andmayreflecttheclimaticchangeindicatedbythe

oxygenisotopestage5､Themuchgreatervegetation

changeindicatedbytheuppersequence，maycorre‐

ｓｐｏｎｄｔｏｔｈｅｃｈａｎｇｅｆｒｏｍｓｔａｇｅ５ｔｏ４ｉntheoxygen

isotopestage・Ｔｈｅcoldclimateoftheuppersequence

(ＨＲＯ－ＶＩｔｏＶＩＩＩ)shouldcorrespondtothestage4・On

thecontrary,ｔｈｅwarmclimateabovetheK-Mshould

suｇｇｅｓｔｔｈａｔＨＲＯ－Ｖｉｓｓｔｉｌｌｉｎｓｔａｇｅ５、Ｉｆｔｈｉｓｉｄｅａｉｓ

ｔｒｕｅ,thehorizonofAso-4atpollensequencesimplies

thatAso-4fellafterthecoldestpeakbutbeforethe

warmstages,ｔｈａｔis,ａｔａｂｏｕｔｔｈｅｅｎｄｏｆｓｔａｇｅ５ｂ､This

assumptionsupportstheideathatthehorizonofAso-

４islocatedabouttheoxygenisotopeｓｔａｇｅ５ｂ（Ｍａ・

chida＆Arai,1992)．
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ドイツ植物学会1994年度大会は９月１１～１９日にパイ持していない。Ｋ７"gzわれjZz，ａｍｚｅａｓ花γの類縁について

ロイトで開催されたが，本書はそのプレシンポジウムとは依然としてよくわかっていない。

して書名と同じテーマで行われた国際会議での３８の講論文の主著者は次の通り。Adachi，』.，AitzetmUller，

演を論文化して編集したものである。著者によって分類Ｋ､，Bandelt，Ｈ・-J.，Barthlott，Ｗ､，Behnke，Ｈ､－，．，

学に対する考え方がまちまちで各論文内容を直接比較しBlackmore,Ｓ､,Blattner,Ｆ､Ｒ､,Briickner,Ｃ､,Carlquist，

にくい面はあるが，キンポウゲ上目の木材解剖，師部，Ｓ､，Dahlgren，Ｇ,，Ehrendorfer，Ｆ､，Endress，Ｐ．Ｋ､，

上クチクラ，花，雄蒜，花粉，種子，二次代謝産物，葉Engel1,Ｋ.,Hoot,Ｓ､Ｂ､,Jensen,Ｕ､,Johansson,』.Ｔ､，

緑体ＤＮＡ，核ＤＮＡ等様々 な形質とそれらの解析法がJork,Ｋ､Ｂ､,Kadereit,』.Ｗ､,Ｋｉｍ,Ｙ､，.,Kosuge,Ｋ､，

示されていてためになる。特にキンポウゲ科，ケシ科，Kubitzki,Ｋ,,Ｌan9,Ｊ.,Lid6n,Ｍ､,Loconte,Ｈ､,Nickol，

メギ科について詳しく言及されている。Hydms雄はキＭ､Ｇ､,Nikoli6,Ｔ､,Oxelman,Ｂ､,RonseDecraene,Ｌ、

ンポウゲ科に含めるかまたはこれと近縁とする見解がＰ.,Schwarzbach,Ａ,Ｅ､,Shneyer,Ｖ､Ｓ､,Steinbach,Ｋ､，

ＤＮＡ以外の形質の進化分類学的解析や葉緑体ＤＮＡ,核Tamura,Ｍ､,Weber,Ａ・中でもHoot,Ｓ,Ｂ.は精力的で

ＤＮＡの解析により支持されているが，形態形質の分岐４本のＤＮＡ関係の論文の主著者となっている。

分類学的解析や木材解剖の特徴はこの見解を必ずしも支（田村実）


