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AbstractTheYoshinogariSiteisoneofthenuclearsitesinnorthemKyushuduringtheYayoiPeriod,andfrom

theYayoiPeriodtotheMiddleAges、Pollenanalysesandplantmacrofossilanalyseswerecarriedoutfor
sedimentsfromtheEastandWestPointsofthesurroundinglowland・Pollenassemblagezonesandplant

macrofossilassemblagezoneswererecognizedforeachsite,andfivestages,ｆｒｏｍＡｔｏＥ,wereestablishedbased

onthem，AtstageAbeforetheEarlyYayoiPeriod,laurelforestsgrewonthehillswitｈＡﾉ""smarshorariver

inthelowlandwithnohumanactivities・ＡｔｓｔａｇｅＢａｔｔｈｅＥａｒｌｙｔｏｅａｒｌyMiddleYayoiPeriods,ｈｕｍａｎbeings

begantoinhabitthehill,ａｎｄＡ〃ｚｚ４ｓｔｒｅｅｓｗｅｒｅｃｕｔｄｏｗｎ,whileCyperaceaeandRA施悪""gsmarshdevelopedin
thelowland、Thehillsweredeforestedtosomeextent・AtstageCbeforethelaterMiddleYayoiPeriod,the

marshwasdevelopedintopaddyfieldsandcontinuouｓａｃｔｉｖｉｔｉｅｓｏｆｈｕｍａｎｂｅｉｎｇｓｏｎｔｈｅｈillsinducedsecondary

forestsofCe"jsorAPAzz"α"ｈｅ・AtstageDaroundtheAncientorMiddleAges,thepaddyfieldsnearthehill

becamｅａｆａｒｍｏｒａｎｏｐｅｎｆｉｅｌｄ，Overuseofsecondaryforesttreesonthehilldecreasedtheirnumber・Atstage

EaroundtheRecentAge,paddyfieldsgotthelargestexpansioninthelowland,ａｎｄＰｉ刀況sforestsexpandedwith

C7”勿加e7wz,whichmightbeanindicationoftreeplanting、Boundariesofthesestagesreflectchangesofhuman

activitiesinrelationtovegetation，Thelanddevelopmentoremploymentofnaturalresourceschanged

accordingtotheculturalneeds,fromtheYayoiPeriodtoRecentAges，

ＫｅｙＷｏｒｄｓ：Developmentofnature，Plantmacrofossil，Pollenanalysis,Vegetation，YayoiPeriod

要旨吉野ケ里遺跡は北部九州における弥生時代の拠点集落のひとつであり，弥生時代以降の様々な時代を含む大

規模複合遺跡である。この遺跡の東側低地と西側低地で花粉分析と大型植物化石分析を行い，両地点で花粉化石群帯

と大型植物化石群帯を設けた。これらに基づき以下のＡ～Ｅの五つの時期区分を設定した。Ａ期は弥生時代前期以前

で，丘陵上には照葉樹林が発達し，低地はハンノキ属が生育する湿地ないし河川で，人間活動の影響は認められない。

Ｂ期は弥生時代前期～中期前半頃で，丘陵上に人間が住み始め，湿地のハンノキ属の林は切り払われ，カヤツリグサ

科ならびにヨシ属を伴う湿地になると共に，丘陵上の森林はいくらか伐採される。Ｃ期は弥生時代中期後半で，

湿地は開発されて水田になり，丘陵上での持続的活動によりエノキ属あるいはムクノキ属などの二次林が発達する。

Ｄ期は古代または中世で，水田の面積がやや縮小し丘陵の縁辺は畑地ないし裸地になり，丘陵上の二次林は，過度の

利用により減少する。Ｅ期は近世頃で，水田面積は最大となり，丘陵上および山地ではマツ属の林がスギ林と共に拡

大するが，これは植林の可能性がある。以上の時期区分の境界は人間の開発行為の質的変化を示している。すなわち，

弥生時代から近世にかけて，開発の仕方や資源の利用の仕方が段階的に変化することが分かった。

キーワード：大型植物化石，開発，花粉分析，植生，弥生時代
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Introduction

Holocenevegetaionalhistoryhasacloserelation、

shipwithhumanactivity:ｈｕｍａｎactivityaffectsthe

vegetation,andhumanitselfareaffectedbythevege‐

tation・Recently，increasingexcavationssupplynew

knowledgeinthisfield（Tsuji，1996)．Accordingto

him,therehadbeenthreedistincthumanaffectionson

thevegetationinJapan、Takingexamplesinthe

KantoDistrict，thefirstaffectionisaroundtheLate

YayoiPeriodorKofunPeriod,whichisrelatedtothe

beginningofcultivationofO〃zａｓα""α・Atthistime，

ｍａｒｓｈｗｉｔｈＡ/""saredevelopedintothepaddyfield，

butthevegetationonthehillarenotaffectedsomuch・

ThesecondaffectionisaroundtheMiddleAgeAt

thistime,thehillisdevelopedandthevegetationon

themisdecreasedandthesecondaryforestisdevel・

oped・ThethirdaffectionisaroundtheRecentAge・

Deforestationandcultivationoftheforestcharacter‐

izedthisageSimilaraffectionsonthevegetation

arereportedfromotherdistrictofJapan，butthe

detailsarenotrevealedyet・

TheYoshinogariSiteissituatedat130.23'Ｅａｎｄ３３･

19,ＮａｎｄｉｓａｃｏｍｐｏｕｎｄｓｉｔｅｆｒｏｍｔｈｅＹａｙｏiPeriodto

theMiddleAges(BoardofEducationofSagaPrefec・

ture,1990a,1990b)．Ｔｈｅｓｉｔｅｃｏｖｅｒｓｃａ２５ｈａ・andis

situatedonahillextendingfromthesouthernslopeof

theSefuriMountains、DuringtheYayoiPeriod，

thereweredeepdoublemoats（kango)，mounded

graves(funkyubo),rowsofearthencoffins(kamekan

boretsu),manyhousesincludingabigone,andmany

storehouses，Manybronzearticles,omamentalglas・

ses,andsilkclothhavebeenexcavatedfｒｏｍｔｈｅｓｉｔｅ

(BoardofEducationofSagaPrefecture,l990a,1990b)．

ＴｈｅＹｏｓｈｉｎｏｇａｒｉＳｉｔｅｗａｓｏｎｅｏｆｔｈｅｎuclearsitesof

politicsandreligionsduringtheYayoiPeriodin

northernKyushu，ａｎｄａｒｅｒｅｇａｒｄｅｄａｓｏｎｅｏｆｔｈｅ

ｉｍｐｏｒｔantsitesduringtheYayoiPeriodinJapan、

NorthemKyushufacestheSeaofJapaｎａｎｄｗａｓ

ｔｈｅｗｉｎｄｏｗｔｏｔｈｅｃｕｌｔｕｒｅｓｏfcontinentalAsia，espe、

ciallyaftertheYayoiPeriod・Manyresearchers

reportedpaleovegetationorfloraaroundtheYayoi

Periodofthisareafrompollenanalyses(Nakamura，

1982;NakamuraandHatanaka,1976;Hatanaka,1980,

1983;Noi,1987,1991;Tasaki,1994;Yasuda,1976,1978,

1985）orfromplantmacrofossilstudies（Kasahara，

1982；Kokawa，1977,WatanabeandKokawa，1982)，

Ｎ

ⅧH'Ⅲ□Lowlon‘
Ｆｉｇ．１LocationoftheYoshinogariSiteanｄｔｈｅｓａｍ、

plingpoints．Ｅ：ＥａｓｔPoint．Ｗ：ＷｅｓｔPoint、
Numeralsshowlandmarkrelics、１：rowof

earthencoffins(KamekanBoretsu).２:northem

moundedgraves(KitaFunkyubo).３：northem

enclosedareaoftheinneI･moat(KitaNaikaku)．
４：southemenclosedareaoftheinnerｍｏａｔ

（MinamiNaikaku).５：easternmounded鋲aves
（HigashiFunkyubo)．６：southernmounded

graves(MinamiFunkyubo)．

whicharepartlysummarizedbyNoi（1996)．No

paleobotanicalstudyconsideringbothpollenandplant

macrofossilshasbeencarriedoutaroundtheYo‐

shinogariSitethatwasthecenterofthepoliticsor

religioninnorthernKyushu・Thisisthefirststudy

thatrevealsacontinuousinteractionbetweenｈｕｍａｎ

beingsandnaturearoundacentersiteoftheYayoi

Periodsincethefirsthumansettlement・Combined

analysesoftheplantmacrofossilassemblagezones

andpollenassemblagezonesrevealedthevegetational

changeonhillandlowlandseparatelyinrelationto

humanactivities．

Stratigraphy

ThehilloftheYoshinogariSiteisanextention



２

isaloamlayerandisthebasalsedimentsofHolocene

BedsMtoKarethin,sand,silt,orclaylayers、Ｂｅｄ

Ｊｉｓａｇｒａｙｉｓｈｂｒｏｗｎｐｅａｔｙｓｉｌｔlayer,andthesedimen‐

taryphasesgraduallyshifttobedl、Bedlisapeat

layercontainingwoods,catkins，ａｎｄｆｒｕｉｔｓｏｆＡ/"z4s、

ＴｈｅｂｏｕｎｄａｒｙｏｆｂｅｄｌａｎｄｂｅｄＨｉｓｖｅｒｙsharp、Ｂｅｄ

ＨｉｓａｂｌａｃｋｏｒｇａｎｉｃｃｌａｙｌａｙｅｒｃｏntainingcharcoaL

BedGisadisturbedlayerwithblacksedimentblocks

ｏｆｂｅｄＨ、ＢｅｄＦｉｓａｂｌｕｅｇｒａｙ,clayeysiltlayerand

verysticky・ＢｅｄｓＥｔｏＡａｒｅｍｕｄｏｒｓｉｌｔｌａｙｅｒｓ、

EarthenwareoftheEarlyYayoiPeriodisrecovered

fromtheuppersurfaｃｅｏｆｂｅｄＨ・Ontheupper

surfａｃｅｏｆｂｅｄＧ，ｍａｎｙｒｏｏｔｔｒａｃｅｓｏｆＯ?､ｙｚａｓα""α

spread・ＦｒｏｍｔｈｅｕｐｐｅｒｓｕｒｆａｃｅｏｆｂｅｄＥ,relicsand

remainsoftheMiddleAgesarediscovered，

TheWestPointissituatedatthemouthofanarrow

lowlandbetweenthehilloftheYoshinogariSiteand

thewestemhill・Thesedimentsarecomposedofnine

singlebeds,ｆｒｏｍｌｔｏＡ（Fig.２)．ＢｅｄｓｌｔｏＧａｒｅ

ｃｏｍｐｏｓｅｄｏｆｓａｎｄｙｓｅｄｉments・BedFiscomposedof

interbeddingofsandandsilt、ＢｅｄＥｉｓａｇｒａｙｂｒｏｗｎ

ｐｅａｔｙｍｕｄｌａｙｅｒｒichinsandBedDisablackbrown

undecomposedpeatlayer・ＢｅｄＣｉｓａｂｌａｃｋｐｅａｔｙ

ｍｕｄｌａｙｅｒ，ＢｅｄＢｉｓａｍｕｄｌａｙｅｒ，ａｎｄｂｅｄＡｉｓａ

ｓａｎｄｙｓｉｌｔｌａｙｅｒ．Ｏrganiccontentsofeachbedwell

agreewiththesedimentaryphases，ｉ、ｅ､，ｈｉｇｈｉｎｔｈｅ

ｐｅａｔｏｒｐｅａｔｙｂｅｄ，ａｎｄｌｏｗｉｎｔｈｅｓｉｌｔ,mud，ｏｒｓａｎｄｙ

ｂｅｄ(Fig.２)．Manmadechannelsarefoundatthetoｐ

ｏｆＥｂｅｄＥａｒｔｈｅｎｗａｒｅｏｆｔｈｅｅａｒｌｙＭｉddleYayoi

PeriodisfoundfromtheuｐｐｅｒｐａｒｔｏｆｂｅｄＤ,andthat

ofthelaterMiddleYayoiPeriodisfoundfrombedC，

BedByieldsearthenandceramicwareoftheAncient

andMiddleAges．

ＥａｓｔPoint WestPoint
、

日 日目
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MaterialsandMethods

FromthecoluｍｎａｒｓａｍｐｌｅｓｏｆｔｈｅＥａｓｔａｎｄＷｅｓｔ

Ｐｏｉnts,５１and38blocksampleswerecollectedrespec‐

tively，payingattentiontothephasesofsediments，

ＴｈｅｎｕｍｂｅｒｏｆｔｈｅｂｌｏｃｋｓａｍｐｌｅｓａｒｅｓhowninFig,３，

Ｆｉｇ．４，Ｆｉｇ．５，ａｎｄＦｉｇ．６．Organiccontentsismea‐

suredbytheignitionlossｔｅｓｔｆｏｒａｌｌ８９ｓａｍｐｌｅｓ・

Selectedblocksamples,mostfromthesamehorizons，

areusedforpollenanalysesandplantmacrofossil

analyses・

Blocksamplesforpollenanalysesweretreatedwith

theKOHandacetolysismethod(TsujietaA，1994)．

ヨ
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PaleovegetationinrelationtohumanactivitiesaroundtheYoshinogariSite（Guo,Ｔ､〆αﾉ.）

southwardfromtheSefuriMountainsandissurround‐

edbyaHolocenelowland・Severalboringcoresare

obtainedfromthelowland，andthestratigraphyare

exminedTheEastandWestPointsaretypical

pointswhichhavethewholestratigraphicunitsatthe

eastemlowlandandwesternlowland，respectively

(Fig.１)．

ＴｈｅＥａｓｔＰｏｉｎｔｉｓｂｅｌｏｗａｓｍａｌｌｓｃａｒｐｏｆｔｈｅｈｉｌｌ，

TherecentTadeRiverrunsfromnortｈｔｏｓｏｕｔｈｃａ

ｌＯＯｍｅａｓｔｏｆｔｈｅｐｏｉｎｔ、Thesedimentsarecomposed

offourteensinglebeds,ｆｒｏｍＮｔｏＡ(Fig.２)．ＢｅｄＮ

３ ０４０６Ｕ（％

Ｆｉｇ．２

４

E〕ｑＯ６０（乳

StratigraphyofthestudypointsatｔｈｅＹｏ・
shinogariSite・Organiccontentsweremea，

suredwiththeignitionlosstest，Numberson
thecolumnsshowartificialrelicsorremainsas

follows.①：relicsandremainsoftheMiddle

Age.②：roottraceofO汐zasZz"zﾉα､③:earthen
wareoftheEarlyYayoiPeriod.④：earthen
andceramicwaresoftheAncientandMiddle

Age．⑤:earthenwareofthelaterMiddle

YayoiPeriod.⑥：earthenwareoftheearly
MiddleYayoiPeriod.⑦：manmadechannel．
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Results

PollenasSemblageS

Seventy-sixtaxawererecognizedinfossilpollen

andspores・Occurrenceofmosttaxaarepresented

inthediagrams(Figs､３，４)．Hyphenedtaxaaretenta‐

tivepollentaxa：ｐｏｌｌｅｎｏｆｂｏｔｈｔａｘａｉｓｓｉｍｉｌａｒａｎｄ

ｃａnnotbedistinguished，Othertaxaoutofthese

diagramshavelowappearanceanddonotshowsignif‐

icantstratigraficoccurrence・

Fourpollenassemblagezones(PAZ)arerecognized

madefortheEastPoint，ａｎｄｆｉｖｅＰＡＺｆｏｒｔheWest

Point・

ＰＡＺＩ(EastPoint)：Ｔｈｉｓzoneischaracterizedby

constantrichoccurrencesofarborealtaxa，about

50％，ａｎｄｃｏｍｍｏｎｏｃｃｕｒｒｅｎｃｅｏｆＡﾉ”s，about１５％．

ＡＰ ＮＡＰ

１

themethodofTsuji（1975)．Plantmacrofossilspeci‐

mensaredepositedin50％alcohol・Allthesespeci‐

mensaredepositedinNationalMuseumofJapanses

History．

Formostsamples,morethan200arborealpollen(ＡＰ）

ｗａｓｃｏｕｎｔｅｄ．Ｓｏｍｅｓａｎｄｙｓａｍｐｌｅｓｈｏｗｅｖｅｒ

ｃｏｎｔａｉｎｅｄｖｅｒｙｒａｒｅｐｏｌｌｅｎａｎｄｓｏｍｅｍｕｄｄｙｓａｍ‐

plesyieldedillpreservedpollen，Ａｓｆｏｒｔｈｅｓｅｓａｍ．

ｐles，lessthan200arborealpollencouldbecounted・

Thepercentagesofarborealpollenｔａｘａａｒｅｃａｌｃｕ‐

latedonthebasisoftotalarborealpollencounts

excludingA/"z4spollencounts・Percentagesof

A/""spollen，nonarborealpollen（ＮＡＰ）taxa，and

femsporetypesarecalculatedoｎｔｈｅｂａｓｉｓｏｆｔｏｔａｌ

ｐｏｌｌｅｎａｎｄｓｐｏｒｅcounts・WeexcludedA/邦況spollen

fromthecalculationbaseofarborealpollenbecause

thepresentstudyrevealedthatAﾉ"ｚ４ｓａｒｅｌｏｃａｌｌｏｗ‐

landelements，

Plantmacrofossilswereobtainedbywatersieving

witha０．２５ｍmmeshsieve・About50cm3sediments

werewashedforeachsample・

Allpollenassemblagesamplesaredepositedin

glycerin，Single-grainpollenpreparationsof

identifiedandunknowntaxaweremadeaccordingto
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PollenandsporediagramoftheEastPointattheYoshinogariSite

AP：arborealpollen・ＮＡＰ：nonarborealpollen・ＦＳ：femspores､Percentages

ofAParebasedontotalarborealcountsexcludingAﾉ”spollen．Ａ〃zz4spollen，
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richerthanPAZIIIb・

ＰＡＺＩ(WestPoint)：Ｑ､subgen.Ｑﾉc/06α""”s応,Ｑ・

subgen．Ｌ幼ﾉﾋﾉり6αわれzfs，ａｎｄＱｚｓ”"”sjSdominatein

thiszone．Ａ肋況spollencontinuouslyoccursinlow

frequency・NAParelowinpercentages・

ＰＡＺＩＩ（ＷｅｓｔPoint）：IncreaseofA〃zｲspollento

29％characterizesthiszone・Cyperaceaepollen

occupiesthemosｔｐａｒｔｏｆＮＡＰ・

ＰＡＺＩＩＩ(WestPoint)：Ａ/"z4spollendecreasedfrom

20％tolessthan１％,andNAPincreasedfrom20％ｔｏ

40％・Inthearborealtaxa，decreaseofQ・subgen．

Ｑﾉcん6α"QPsisandincreaseofA雄sａrecharacteris、

tic・Qzs雌泥eaalsoincreasedintheupperhalf．Ｉn

NAPCyperaceaepollenisdominant，andGramineae

pollenslightlyincrｅａｓｅｄ

ＰＡＺＩＶ(ＷｅｓｔPoint)：NAPtaxadominateinthis

zone(Ｃａ､４５％ｔｏ８０％),whilearborealtaxaarerela‐

tivelypoorindominance（Ｃａ、２０％ｔｏ５０％)．Ａ/"z4s

pollenalmostdisappeared・ＦｒｏｍｚｏｎｅｌｌｌｔｏｌＶａ

α"is-AP”"α卯娩eandMoraceaeincreased，ｗｈｉｌｅ

ｆｒｏｍｓｕｂｚｏｎｅｌＶａｔｏｌＶｂｔｈｅｓｅｓlightlydecreasedand

Q・subgen・ＣＷん6αﾉﾋz"QPsjsincreased・Ｆｒｏｍｓｕｂｚｏｎｅ

ｌＶａｔｏｌＶｂＧｒａｍｉｎｅａｅｉｎcreasedandCyperaceae

decreased、

ＰＡＺＶ(WestPoint)：IncreaseofP加況spollenfrom

ＮＡＰａｒｅｍｏｓｔｌｙｂｅｔｗｅｅｎ２０ａｎｄ３０％、Ｉｎｔｈｅａｒｂｏ・

realpollenQ〃e”"s､subgenusCycん6α〃"OPsjs,Ｑ,sub、

gen．Ｌ"”6α敗れ2ｲs，Qzs〃”OPS応aredominanttaxa・

InNAPCyperaceaeiscommon・

ＰＡＺＩＩ(EastPoint)：Arborealtaxadominateinthis

zone(Ｃａ５０％)．Ａﾉﾁzz4spollendecreasefrom１５％ｔｏ

ｌｅｓｓｔｈａｎ１％，ａｎｄＮＡＰｉｎｃｒｅａｓｅｆｒｏｍ２５％ｔｏ４５％、

InthearborealtaxadecreaseofQ、subgen、

Cycﾉ06αわれOPsfsandQzsm〃OPsjsandincreaseofA6ies

characterizethiszone・Qzs如獅eaalsoincreased．Ｉn

NAPCyperaceaepollenisdominant，ａｎｄGramineae

pollenslightlyincreased・

ＰＡＺＩＩＩ(EastPoint)：NAPdominatesinthiszone

(Ｃａ､５０％ｔｏ７０％),whilearborealtaxaarerelatively

poorindominance（26％ｔｏ４５％)．Ａﾉ""spollen

almostdisappeared、ＦｒｏｍｚｏｎｅｌｌｔｏｌｌｌａＣｅ"is-

AP加卯α卯娩e，Moraceae，ａｎｄ〃"z鮒increased，while

fromsubzonelllatolllbthesedecreasedandQ，

subgen、Cycん6α敗れOPsiswithQzs”"OPsisincreased、

Fromsubzonelllatolllb,Gramineaedecreasedand

Chenopodiaceae-Amaranthaceaeincreaseｄｔｏｃａ､４％・

Preservationofpollenispoorinsubzonelllb、

ＰＡＺＩＶ（EastPoint）：Thehighestoccurrenceof

P加z4spollen（28％ｔｏ４９％）characterizesthiszone．

Ｃ”わ?"eフカｐｏｌｌｅｎｉｓｃｏｍｍｏｎ，ａｎｄＧｒａｍｉｎｅａｅｉｓ

PollenandsporediagramoftheWestPointattheYoshinogariSite
AP：arborealpollen､ＮＡＰ:nonarborealpollen､ＦＳ：fernspores，Percentagesof
AParebasedontotalarborealcountsexcludingAﾉﾌ゙z"spollen．Ａﾉ〃z鱈pollen，
ＮＡＰａｎｄＦＳａｒｅｂａｓｅｄｏｎｔｏｔａｌｐｏｌｌｅｎａndsporecounts．
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PaleovegetationinrelationtohumanactivitiesaroundtheYoshinogariSite（Guo,Ｔ､ααﾉ.） ９

１９％ｔｏ５１％characterizesthiszone．Ｃ”to柳e宛a

pollencontinuouslyoccurs・

Successivechangesinthepollenassemblagesof

bothpointsarequitesimilar,exceptforthesequence

ofA/”ｚｆｓａｎｄｓｏｍｅＮＡＰｔａｘａ，andcorrelationofthe

pollenassemblagezonesofthebothpointsispossible

(Fig.７)．

Plantmacr0fossilassemblages

Sixty-eighttaxawererecognizedinplantma，

crofossils・Occurrenceofmosttaxaarepresentedin

thediagrams(Figs､５，６)．Taxawithanalphabetsuch

asqPeγｚ４ｓＡｏｒＱゆeγzｨsBaremorphologicaltypes

withinataxon・Eachtypemaycontainplural

species、Identifiedpartsofplantmacrofossilsare

fruits,seeds,glumes,endocarps(stones),inflorescens，

infructescense，macrospores，andoospores・Other

taxaoutofthesediagramshavelowappearanceand

donotshowsignificantstratigraficoccurrences・

Threeplantmacrofossilassemblagｅｚｏｎｅｓ(ＭＡＺ)are

recognizedfortheEastPoint，ａｎｄｔｗｏｐｌａｎｔｍａ，

crofossilassemblagezonesfortheWestPoint・

ＭＡＺＩ(EastPoint)：Thiszoneischaracterizedby

thecommonoccurrenceofherbaceousmarshtaxa

includingSbjゆ〃ｓＡ・ＩｎｓｕｂｚｏｎｅｓｌａａｎｄｌｂＡ/""s

subgen．Ａ/”ｓｗａｓａｃｏｍｍｏｎｅｌｅｍｅｎｔ，ｗｈｉｌｅｉｎｓｕｂ・

zonelcitdisappeared，ＩｎｓｕｂｚｏｎｅｓｌａａｎｄｌｂＳｂｉゆｚ４ｓ

Ａ,Ｑｚ〃Ｂ,Ｐｂ蛇ひれ"加伽"69酒",Caryophyllaceae，

〃0s〃,ａｎｄ彫ガノjzzarecommonelements、Subzonelb

istherichestincompositionandyieldsjV"舵",助αγ、

gzz"z冴加，Ｑゆe“Ａ，Cxpeγｚ４ｓＣ,Ｅ抑azzｲﾉ0”Ａ,Ｐﾉαz，

Cﾉ"〕IsoSP"”ｚＡ，７沈庇"""”0"/α”，恥Az,ａｎｄ

L“z(ﾉ垣jZzozﾉα/ｉｓａｓｃｏｍｍｏｎｅｌｅｍｅｎｔｓ、Subzonelcis

thepoorestincompositionandyieldsQlPe河‘ｓＡ，

S℃iゅz4sA,Ｅ伽cα"ん”Ａ,ａｎｄＬ”z(ﾉを〃０zﾉα/ｉｓａｓｃｏｎ、

tinuouselementsfromsubzonelb・

ＭＡＺＩＩ（EastPoint）：〃0"z4gope"”ﾉﾘy/Azand

CyPeγz4sEoccurcontinuously．ｌSOG/ｅｓａｎｄＡｚｏﾉﾉtz

withfewothertaxacharacterizeｓｔｈｅｂｏｔｔｏｍｏｆｔｈｉｓ

ｚｏｎｅ

ＭＡＺＩＩＩ(EastPoint)：Thiszoneischaracterizedby

thecommonoccurrenceofMZ/ｔｚｓ伽｡”,Qlle恥Ｅ，

〃o"ｏｃｈｏ”ｚﾉZgf"α/歯，andCaryophyllaceae，

ＭＡＺＩ(WestPoint)：Ｔｈｉｓzoneischaracterizedby

thepooroccurrenceofplantmacrofossils・From

subzonelawecouldextractnoidentifiableplant

macrofossils・SubzonelbyieldsSとiゆz4sAsuccessive．

ly、

ＭＡＺＩＩ(WestPoint)：Thiszoneischaracterizedby

thelargenumberofherbaceoustaxa．〃0"0c〃0γj2z

zﾉ“"α/Ks,〃"α錨，andCaryophyllaceaearecommon

elementsofthiszone、CommonoccurrenceofAzoﾉﾙz，

Alismataceae，CyPe〃ｓＡ，ａｎｄ彫”ﾉﾉﾋzcharacterizes

subzonella，ｗｈｉｌｅＣＡａｍ，ＭＺ/ｔｚｓノ”/cα，ａｎｄＱｚγ，

””"gcharacterizessubzonellb、

Plantmacrofossilassemblagezonesarequitediffer‐

entbetweentheWestPointandtheEastPoint（Fig.

7)．Thedifferencesseemtoreflectlocalvegetation

aroundbothpoints．

Discussion

Vegetationandhumanactivitystage(Fig.７）

Basedonthesuccessivechangesofpollenandplant

macrofossilassemblages，fivestagesofvegetation

andhumanactivitieshavebeenestablished・These

stagesaremainlybasedonthepollenassemblage

zoneswhichreflectbothlocalandregional

vegetationalchanges・Theplantmacrofossilassem、

blagesgiveusinformationonlocalvegetation，and

sedimentalphasesandtheorganiccontentsshow

changesinthesedimentaryenvironments・Thestage

boundariesreflectfoureventsintheinteraction

betweenmanandnature，

ＳｔａｇｅＡ：ＰＡＺ１，ＭＡＺＩａ,ａｎｄＭＡＺＩｂｏｆｔｈｅＥａｓｔ

Ｐｏｉｎｔ,ａｎｄＰＡＺＩ，ＰＡＺＩＩ,ＭＡＺＩａａｎｄｔｈｅｂｏｔｔｏｍｏｆ

ＭＡＺＩｂｒｅｐｒｅｓentthisstage、

Ｉｎｔｈｅｅａｓｔｌｏｗｌａｎｄ，ｍａｒｓｈｗｉｔｈＡ/”ｓdeveloped，

judgedfromthepollenandplantmacrofossilassem‐

blages・CyperaceaeincludingQzγＥｘａｎｄＳ℃/ゆzfswere

richinthismarshwithfemsofmonoletesporeand

somePbl1ygo”""species・Ｓｏｍｅｗｅｔｌａｎｄｅｌｅｍｅｎｔｓ

ｓｕｃｈａｓｊＷ"g此Z，助αﾌgzz"zz”，CXPgγz4s，Ｅ油cα"われ，

Ｔγね火"""”0"たz〃，ａｎｄＬ”加噌〃０１ﾉαﾉﾒｓｂｅｃａｍｅ

ｔｈｅｅｌｅｍｅｎｔｓｏｆｔｈｅｍａｒｓｈｉｎthelatterpartofthis

stage・Caryophyllaceae，ＭＯＳ〃ａｎｄＲｚガノ〃also

inhabitedthemarshorgrewaroundthemarsh・In

thewestlowland，ｓedimentsaresandyatthebegin・

ningofthisstage，probablydepositedinariver，ａｎｄ

ＮＡＰｔａｘａａｒｅｐｏｏｒａｎｄｐｌａｎｔｍａｃｒｏfossilsareabsent，

Laterinthisstage，ｉｎｔｈｅｗｅｓｔｌｏｗｌａｎｄ，ｍａｒｓｈｗｉｔｈ

Ａ/"z“developed,judgedfromthepollenandplant

macrofossils．
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Asforthevegetationonthehill,laureltreessuchas

Q､subgen､Cyc/b6aAz"QPsisandQzs"”sisdominated，

withsomedeciduoustreessuchasQ・subgen・Ｌｅ‐

P域6aAz"z4s,judgedfromtheirabundantorcommon

occurrenceinthepollenassemblages、

Thus,therewerelaurelforestsonthehillａｎｄｍａｒｓｈ

ｗｉｔｈＡ〃z4sintheeastlowland,whileariverraninthe

westsidewhichwerereplacedbymarshwithA/""ｓ

later・

StageAisbeforetheEarlyYayoiPeriod，ｉ、ｅ､，

beforethehumansettlementinStagｅＢ、

ＳｔａｇｅＢ：ＰＡＺＩＩａｎｄＭＡＺＩｃｏｆｔｈｅＥａｓｔＰｏｉｎｔ,and

PAZIII,themajorpartofMAZIbandthelowerｍｏｓｔ

ｐａｒｔｏｆＭＡＺＩＩａｏｆｔｈeWestPointrepresentthis

stage，

TheboundaryofstagesAandBisquiteclear,and

fossilassemblagesandsedimentaryphaseschanged、

Asforthelowlandvegetation，pollenassemblages

showthesamesuccessionatbothpoints，ｉ、ｅ､，the

continuousdecreaseofA/"z4spollen、Plantma‐

crofossilassemblagesoftheEastpointalsoshowthe

disappearanceofA〃"ｓｔｒｅｅｓａｔｔｈｉｓｔｉｍｅ・Cyper・

WestpointEastpoint

aceaepollenarecommonwhileGramineaepollen

begantoincrease・Amonggramineoustaxaofthis

stage，ｐｈ旅Zg"z/花smarkespeakoccurrencewithout

O擁αjudgedfromphytolithassemblages(Sugiyama，

personalcommunication)．SedimentsofbedHofthe

EastPointareblackandsticky，andlookslikea

decomposedpeat，ｂｕｔｔｈｅｏｒｇａｎｉｃｃｏｎｔｅｎｔｓｉｓｎｏｔｓｏ

ｈｉｇｈ(Fig.２)．Theblackmaterialsaremainlychar、

coalfromherbaceoustaxa，ａｎｄｔｈｅｃｏｍｍｏｎｏｃｃｕｒ‐

renceofcharcoalseemstoreflectcontinuousfiringof

Phmg”舵ｓａｔｔｈｉｓｔｉｍｅ・Thus,ｍａｒｓｈｗｉｔｈＡﾉ”z4sand

CyperaceaeofstageAchangedintomarshwithout

Aﾉ"ｚｊｓａｎｄｗｉｔｈＥｈｍｇ”舵sandCyperaceaeofstage

B、

TheincreaseｏｆＡ６宛ｓａｎｄｄｅｃｒｅａｓｅｏｆＱ,subgen・

Cyc/06α"oPsisandQzs””s応inthearborealpollen

reflectvegetationchangeonthehillormountains・

Apparentlylaureltreesonthehillweredeforestedto

someextentjudgedfromthemanyarchaeological

relicsincludinghousesonthehillatthistime(Board

ofEducationofSagaPrefecture,1990a,1990b)．The

increaseofA雄ｓｍａｙｂｅａｎａｐｐａｒｅｎｔｒｅｓｕｌｔｏｆｔｈｅ

We8t8ide HiuＥａ８ｔ８ｉｄｅ

Zq6顕gmifeg8
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deforestationoflaureltreesonthehillwhichinduced

relativehighoccurrenceofpollenfromthemountain

regionincludingA6妬．However，Ａ６"streescould

possiblyincreasedinthehillcommunity、Pollenof

Qzs如邦gaalsoincreasedinthisstage・Qzs如卯ｇａｓｏｍｅ、

timesbecomesamajorelementofsecondaryforests

inKyushulsland(Yuriki＆Setsu,1992),ａｎｄｍａｙｈａｖｅ

ｂｅｅｎａｎｅｌｅｍｅｎｔｏｆｓｅｃｏｎdaryforestsatthisstage、

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，Qzs”"eαhasbeenacommon

domesticatedelementinJapansincetheJomon

Period(Minaki,1994)，ａｎｄmayhavebeencultivated

onthehill、ＣｏｍｍｏｎｕｓａｇｅｏｆＱｚｓ””eawoodinthe

northemKyushuduringtheYayoiPeriod（Yamada，

1993）agreeswiththeQzs/α"eaexpansionatthis

stage・

Duringthisstage，humanbeingsbegantoinhabit

thehillwithsomedeforestation,butthemajordevel・

opmentwereinthelowlandwhereA/"ｚ４ｓｔｒｅｅｓｉｎｔｈｅ

ｍａｒｓｈｗｅｒｅａｌｌｆｅｌleddown・

ＴｈｅｔｉｍｅｏｆｓｔａｇｅＢｉｓｔｈｅＥａｒｌｙｔｏｅａｒlyMiddle

YayoiPeriodjudgingfromearthenwareoftheEarly

YayoiPeriodfromtheuppersｕｒｆａｃｅｏｆｂｅｄＨｏｆｔｈｅ

ＥａｓｔＰｏｉｎｔ，andearthenwareoftheearlyMiddle

YayoiPeriodfromDbedofWestPoint・Archaeolog

icaldataofBoardofEducationofSagaPrefecture

(1990a,l990b)ａｒｅconsistentwiththischronology、

ＳｔａｇｅＣ：ＰＡＺＩＩＩａａｎｄｔｈｅｌｏｗｅｒｐａｒｔｏｆＭＡＺＩＩｏｆ

ｔheEastPoint，ａｎｄＰＡＺＩＶａａｎｄｔｈｅｍｏｓｔｐａｒｔｏｆ

ＭＡＺＩＩaoftheWestPointrepresentthisstage・

Ｉｎｔｈｅｌｏｗｌａｎｄ,paddyfieldsweredevelopedinboth

sides・Typicalweedsofpaddyfieldsbegantooccur

inplantmacrofossilassemblages，ｓｕｃｈａｓＩＳｏｅ花S，

Azoﾉﾙz，ａｎｄＭ０"Ｏｃﾉｸoγｊｔｚｚﾉ噌加αγｉｓ、Ｒｏｏｔｔｒａｃｅｓｏｆ

Ｏ７ｙｚａｓα""αｓｐｒｅａｄｗｉｄｅｌｙｏｎｔｈｅｓｕｒｆａｃｅｏｆｂｅｄＧof

theEastPoint・PollenofGramineaesuccessively

increasedtohighpercentageswithcontinuousoccur‐

ｒｅｎｃｅｏｆＳ上Zgi””pollenatbothpoints，Among

Gramineoustaxainthisstage,Continuousoccurrence

ofOZyzaphytolithｓｆｒｏｍｔｈｅｂｏｔｈｐｏｉｎｔ（Sugiyama，

personalcommunication)showthatO?:yzasa伽ａｗｅｒｅ

ｃｏｍｍｏｎａｔｔｈｉｓｓｔａｇｅ・

Amongarborealtaxa，ｐｏｌｌｅｎｏｆａ肱-ＡＰ"”"/〃g

increasedinbothpoints、Thisincreaseprobably

showsdevelopmentofsecondaryforestsofα"ｉｓｏｒ

ＡＰ””αれめｅｏｎｔｈｅｈｉｌｌｂｅｃａｕｓｅｔｈｅｈｕｍａｎａｃｔｉｖities

increasedattheMiddleYayoiPeriod(BoardofEdu．

cationofSagaPrefecture,l990a,l990b)．Moraceous

pollen，excludingQz""α姉ａｎｄＨ２”"/ｚ４ｓａｓＣａｎ・

nabidaceae,atbothpointsalsoincreasedinthisstage

TheMoraceouspollencanberegardedas〃o1ws，

beasdontheirsizeandtheaperturemorphology・

Occurrenceofsilkclothfromthissitealsosupports

thecultivationｏｆ〃0河fｓｔｒｅｅｓａｔｔｈｉｓｔｉｍｅ、

Thus，thisstageischaracterizedbythedevelop、

mentofpaddyfieldsinthelowlandandtheexpansion

ofsecondaryforesｔｓｏｆＣｇ"ｉｓｏｒＡＰｈα"α刀娩ｇｏｎｔｈｅ

ｈｉｌｌ．〃Ｏ流fsmayhavebeencultivated、

ＴｈｅｔｉｍｅｏｆｓｔａｇｅＣｉｓｔｈｅｌａｔｅｒＭｉｄｄｌeYayoi

Periodjudgingfromearthenwareofthatperiodfrom

bedCoftheWesｔPoint、

ＳｔａｇｅＤ：ＰＡＺＩＩＩｂａｎｄｔｈｅｕｐｐｅｒｐａｒｔｏｆＭＡＺＩＩｏf

theEastPoint，ａｎｄＰＡＺＩＶｂａｎｄｔｈｅｌｏｗｅｒｐａｒｔｏｆ

ＭＡＺＩIboftheWeatPointrepresentthisstage・

Theconditionofthelowlanddifferedbetweenthe

eastandwestsides・Ｉｎｔｈｅｅａｓｔｓｉｄｅ，continuous

occurrenceofChenopodiaceae-Amaranthaceaein

pollenassemblagesandノVo"z《gひＰｅ"”妙ﾉ〃inplant

macrofossilsshowthatthispointwasnotpaddyfields

anymore,ｂｕｔａｆａｒｍｏｒａｎｏｐｅｎｌａｎｄ，Poorpreserva・

tionofpollenalsosupportsthis，Ｉｎｔｈｅｗｅｓｔｓｉｄｅ,ａｌｌ

fossilassemblagessuggestthatthisareawascovered

bypaddyfields・

DecreaseofCe"is-Ap”"α"ﾉﾙgpollenandincrease

ofthepollenoflaureltaxareflectavegetationchange

onthehillormountains、Thismaybearealretrieval

oflaurelforests，oranapparentincreasecausedby

thedecreaseofα"is-AP”"α"ﾉﾙe・Becausehuman

activitiesonthehillcontinuedintotheAncientPeriod

(BoardofEducationofSagaPrefecture,1990ｂ),the

laterexplanationseemsreasonable、Thesecondary

forestsonthehillmuｓｔｈａｖｅｂｅｅｎｆｅｌｌｅｄｏｖｅｒｔｈｅ

ｍａｘｉｍｕｍsustainableyield，andsecondaryforests

decreased，Theapparentincreaseofthepollenof

laureltreesisonlyrelativewithoutarealexpansion

oflaurelforests・

Thus,ｔｈｉｓｓｔａｇｅｉｓｃｈａracterizedbythecontinuous

existenceofpaddyfieldsinthewestside，ａｎｄｔｈｅ

ｅｘｐａｎｓｉｏｎｏｆａｎｏｐｅｎｆｉｅｌｄｏｒａｆａｒｍｉｎｔｈｅｅａｓｔｓｉｄｅ・

SecondaryforestsofCe雌ｏｒＡＰ如冗α""beweredefor‐

estedtosomeextent、Thisstagecorrespondstothe

AncientandMiddleAgesjudgedfromtheearthenor

ceramicwarefromthebothpoints．
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ＳｔａｇｅＥ：ＰＡＺＩＶａｎｄＭＡＺＩＩＩｏｆｔｈｅＥａｓｔＰｏｉｎｔ，

ａｎｄＰＡＺＶａｎｄｔｈｅｕｐｐｅｒｐａｒｔｏｆＭＡＺＩＩｂoftheWest

Pointrepresentthisstage、

PhytolithsofOryzaoccurredhighest（Sugiyama，

personalcommunication)withthehighestoccurrences

ofGramineouspollenamongallstages、Weedsof

paddyfieldsinbothpointsbecometherichestinall

stagesboｔｈｉｎpollenandplantmacrofossilassem‐

blages・Ａｌｌthisevidenceshowsthatpaddyfields

aroundbothpointsgotthemaximumexpansionat

thisstage、IncreaseofP”‘spollenandsuccessive

occurrenceｏｆＣ”ｔｏ〃gγjZzinbothpointssuggestthat

theseincreasedinmountainregionsoroｎｔｈｅｈｉｌＬ

Ｔｈｕｓ,thisstageischaracterizedbythewideexpan‐

sionofpaddyfields,ａｎｄｔｈｅｅｘｐａｎｓｉｏｎｏｆＰｉ"z4swith

Cryl勿加gフカ.Therearenodirectevidenceofthetime

ofthisstage，exceptitisaftertheMiddleAges・

WideexpansionofP”sarerelativelyrecentepoch

inthevegetationalhistoryofJapan，atMiddleor

RecentAgeinKantoandKinkiDistrict(Ｔｓｕｊｉｅ/α/､，

1986,1992;Kanehara＆Izumi，1989)．Thereareno

detailedevidencefortｈｅｔｉｍｅｏｆＰｉ"z心expansionat

thenorthernKyushu・Inmostpollenanalysisinthis

area,Ｐかzz4spollendominatedatthetopofthecolumn

faraftertheYayoiorAncientPeriod（Nakamura，

1982;Nakamura＆Hatanaka,1976)thoughinsome

sites,itincreaseslightlyearlier(Yasuda,1985)．Asa

result，thisseemstooccurquiterecentlyandwe

supposeditasinRecentAge・Ｔｓｕｊｉｅｔα/、（1986）

attributethedominanceofP""sintheKantoDistrict

asawidecultivationofPf”ｚＪｓａｔｌ７ｔｈｔｏｌ８ｔｈｃｅｎ‐

turies・Thiscultivationmodelmaybeadaptedfor

theexpansionofP""sinthenorthemKyushutoo．

Comparisonwiththeothersitesofnorthern

Kyushu

AmongthestudiesofHolocenevegetationhistory

inNorthemKyushu，thatoftheNabatakeSite

(Nakamura，1982）iscloselyrelatedwiththisstudy、

TheNabatakeSiteissituatedatKaratsuCity,Saga

Prefecture,facingtheKaratsuBayintheJapanSea．

Ｔｈｉｓｓｉｔｅｉｓｆａｍｏｕｓｆｏｒｔｈｅｅａｒｌｉｅｓｔpaddyfieldsin

JapanattheLatestJomonPeriodStagesofdevel・

ｏｐｍｅｎｔｃａｎｂｅｒｅａｄｆｒｏｍｔｈｅｄｉａｇｒａｍｓasfollows・Ｉｎ

ｔｈｅｆｉｒｓｔｓｔａｇｅＯγｙｚａｓα""αcultivationbeganinthe

LatestJomonPeriod・Nakamura（1982）suggested

destructionofvegetationatthattimebasedonthe

sedimentaryphasesandpoorpreservationofpollen・

Howevertherewerenoapparentchangesinthearbo・

realpollenassemblages，Inthesecondstagesecon‐

daryforestsdevelopedCg雌-ＡＰ""α"”attheEarly

YayoiPeriod、Inthethirdstagesecondaryforests

disappearedinMiddleYayoiPeriod・Ａｎｄｉｎｔｈｅ

ｆｏｕｒｔｈｓｔａｇｅＰｆ”sforestsexpanded、Exceptforthe

firstimpactonvegetation,thepattemandtimingof

thechangesaresimilartothoseoftheYoshinogari

Site・Thedifferencesofthefirstimpactｓｅｅｍｔｏｂｅ

ｄｕｅｔｏｔｈｅｃｈａｒａｃｔｅｒｏｆｔｈｅｓｉｔｅ：theNabatakesiteis

anagriculturalsitewheredevelopmentofpaddyfields

beganfirst,andtheYoshinogariSiteisanuclearsite

of､politicsorreligionwheredevelopｍｅｎｔｏｆｔｈｅｈｉｌｌ

ａｎｄｔｈｅｌｏｗｌａｎｄｐｒｅｃededagriculturalone、

Smallpeaksofdeciduousbroad-leavedtreesinthe

pollendiagramsaroundtheMiddleYayoiPeriodare

commoninnorthernKyushu：ｆｏｒexample,ｔｈｅJuro・

kucho-hirataSiteofFukuokaCity（Noi，1993)，ｔｈｅ

ＨｉｅＳｉｔｅｏｆＦｕｋｕｏｋａＣｉｔｙ（Noi，1991；Tasaki，1994)，

theKadotaSiteofKasugaCity（Yasuda，1976),ａｎｄ

theNabatakeSiteofKaratsuCity(Nakamura,1982)．

AlltheseexistedatthenorthernfootoftheSefuri

Mountains．ＩnnorthemKyushuformationand

destructionofsecondaryforestsofdeciduousbroad-

leavedtreesseemtohavebeencommonduringYayoi

Period・

Smallpeaksofconifersinthepollendiagrams

contrastwiththedecreasｅｏｆｌａｕｒｅｌｔｒｅｅｓｉｎｓｏme

localities、Ａｍｏｎｇｔｈｅｍ，closerelationwithhuman

activitiesisindicatedintwolocalities・Atthe

YasunagataSiteofTosuCity,coniferswererichin

theMiddleYayoiPeriod，ｗｈｅｎｔｈｅＡγ””jsjZzpollen

dominatedtheassemblages(Yasuda，1985)．Yasuda

(1985）concludedthatthedestructionoftheforest

aroundthesiteresultedinthedominanceofmountain

elementssuchasconifersinthediagram・He

mentionedthattheclimaticcoolingalsohasrelation

tothisphenomena・ＡｔｔｈｅｌｔａｔｓｕｋｅＳｉｔｅｏｆＦｕｋｕｏｋａ

Ｃｉｔｙwherepollenamountsinfixedsedimentsvolume

andlaurelelementsdecreasedattheLatestJomonor

theEarlyYayoiPeriod,andconiferpollensincluding

P加"sandA6jgsincreased(Nakamura＆Hatanaka，

1976)．Nakamura＆Hatanaka(1976)concludedthat

thedestructionoftheforestaroundthesiteresultedi、
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thedominanceofmountainelementssuchasconifers

inthediagram・Theyalsomentionedincreasing

precipitationasthebackgroundofthisphenomena，

Comparedwiththeseformerstudiesinnorthem

Kyushu，ｔｈｉｓｓｔｕｄｙｉｓｔｈｅｆｉｒｓｔｏｎｅｔｏｈａｖｅｒｅvealed

humanandnatureinteractionaroundanuclearsitein

northernKyushufromtheYayoiPeriodtotheRecent

Ages・ThefirstdevelopmentofnatureintheEarly

YayoiPeriodisquiteuniquｅｉｎｔｈａｔｄｅｖｅｌｏｐｍｅｎｔｏｆ

ｔｈｅｈｉｌｌａｎｄｌｏｗlandprecededproductionofcrops．
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