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ShuichiNoshiro＊andHisashiFujine**:HoloceneFossilWoodsof“ん"a"鋤ｕｓ”血sus

Lindl・etPaxtonfromSouthernGifuPrefecture，CentralJapan

能城修一＊・藤根久*＊：岐阜県南部から出土したヒトツバタゴの完新世の木材化石

Ｃﾙﾉo"α""ｚｚ４ｓ”/z4sz4sLindl､etPaxtonofOleaceaeis

distributedwidelyfromJapantosouthemChina,but

inJapanitcurrentlyisrestrictedintwosmallareas：

oneintheborderingareaofGifu，Nagano,andAichi

PrefecturesofcentralJapan(Ueda,1989)ａｎｄａｎｏｔｈｅｒ

ａｒｏｕｎｄａｓｍａｌｌｂａｙａｔｔｈｅnortherntipofTsushima

lsland，westernJapan、Ｕｅｄａ（1988）includedthis

speciesasonespecificphytogeographicallytothe

TokaiHillyLandElementsthattypicallygrowin

miresinthehillssurroundｉｎｇｔｈｅｌｓｅＢａｙ、These

elementsincludetaxanotonlyendemicornearly

endemictothisarea，ｓｕｃｈａｓＭＺｇ"0ノヵ／0柳e"i0sa

Thunb.（Ueda，1988),Ｂｇ坊eγｊｓｓ花60〃〃Miq.,Ｄ”sem

/0ﾙaig"sjS（KomiyaetShibata）NakamuraetUeda，

Aceγ"c"α""z"噸Ｋ・Koch，庇d”ﾉﾋzγｊｓ”s""α/αＬ，

var．〃たγ”ﾉiりﾉﾉﾉﾋzllonda，VIZ“””ｚｓｊｅ６０〃〃Miq.，

晩?”γ""ｚｓｊα”"eγ呪ｼ”Ｍａｘｉｍ､var．”c畑邦/〃況加Sata．

ｋe，ａｎｄＥγ"αz"/0”〃“たSﾒ)ｃＭａｘｉｍ.，buttaxawith

disjunctdistributioｎｓｕｃｈａｓＤγosem加ｄｉｃａＬ.ｆ・加．

虚Ｃａ，jElWz4scα"g7qya卯aDecne.，Ｃﾙﾉ0"α卯ﾉﾉ"４ｓ〃"s"s，

α汝"わ””"”iSSi”αVahl.，ａｎｄＥ"ﾉﾋzﾉjtz”eCi0sα

(Debeaux)Ｏ､Kunze(Ueda,1989)．

ＦｏｓｓｉｌｓｏｆＣﾉｶわれα”伽心havebeendiscoveredspo‐

radically,butcontinuallyinwideareasofJapan,The

oldestrecordisaCretaceousfossilwoodfromChiba

Prefecture（Suzuki＆Nishida，1974）ａｎｄｔｈｅｓｅｃｏｎｄ

ｏｌｄｅｓｔｉｓａｒｅｐｏｒｔｏｆＯligocenefossilleavesfromthe

Kushirocoalfield,eastHokkaido(Tanai,1970).Inthe

Quaternaryperiod,fossilwoodshavebeendiscovered

fromtheTsuzura-iriFormationofthemiddlePleis・

toceneatTokorozawa,SaitamaPrefecture(Noshiro

＆Suzuki,1991）andfossilfruitsandwoodsfromthe

NishiyagiFormationofthelatePleistoceneatAka‐

shi,HyogoPrefecture(Momoharaｅノα/､,1987;Noshi‐

ｒｏ＆Suzuki，1987).ＴｈｕｓＣﾉzわれα"ﾒﾙz4sseemstohave

existedinJapancontinuouslysinceCretaceousor

Oligoceneperiod・

IntheHolocene，however，nofossilwoodsor

woodenartefactsｏｆＣ〃われα"ﾉﾙz‘shavebeenreported

sofar(Shimaji＆Itoh,1988;Itoh,1990;Yamada,1993)．

ThediscoveryofC.？”fszfsfossilwoods(Fujinee/α/､，

1993)fromtheNakahazamaSite,GifuPrefecture,ｉｓ

ｔｈｅｆｉｒｓｔｏｎｅｆｏｒｔｈｅＨｏｌｏｃｅｎｅｐｅｒiod､Thispaperwill

recordthisdiscoverytogetherwiththeanatomical

descriptionofthefossilwoodsandwilldiscussthe

palaeoenvironmentalconditionsoftheC〃0"α”"zz4s

forest・

TheauthorsaregratefultoMessrs､HaruyukiUno

andKatsuhikoSendouoftheGifuBunkazaiHogo

Centerforthearrangementofthefieldstudy．

LocalityandStratigraphy

TheNakaｈａｚａｍａＳｉｔｅｉｓｌｏｃａｔｅｄａｔＡｚａＮａｋａｈ‐

azama,Ｔａｊｉｍａ４,MinokamoCity,GifuPrefecture,35.

27'Ｎ，137.2'Ｅ､Ｔｈｅｓｉｔｅｉｓｏｎｔｈｅｌｏｗｅｒｔｅｒｒａｃｅ（L2'；

Shikano,1990)ｏｆｔｈｅＫｉｓｏａｎｄＨｉｄａＲｉｖｅｒｓａｔ７４ｍｉｎ

ａltitudeThissiteyieldedartefactsandconstruction

remainsfromtheMiddleJomontoEdoPeriods、

FossilwoodassemblageswithC.”/呪sz‘ｓｗｅｒｅｆｏｕｎｄ

ｉｎｔｈｅｌａｙｅｒ６ｏｆｔｈｉｓｓｉｔｅ（Fujinegjα/,，1993).Ｔｈｉｓ

ｌａｙｅｒｉｓａｂｏｕｔ５０ｃｍｔｈｉｃｋａｎｄｃｏnsistsofbrownpeaty

sandsincludingnumerousfossilwoods；itisconform、

ablyoverlainbylayer5consistingofblack-brown

siltysandswithconspicuousfacieschanges、Layer7

formsthebottomlayerandconsistsofsandygravel

withflatteneｄｒｏｕｎｄｇｒａｖｅｌｕｐｔｏ４Ocmindiameter，

Manyperpendicularrootsranfromlayer5through

layer6downtolayer7,butwereseveredbylayer4at

thetop・Ｌａｙｅｒｓ５ａｎｄ６ｄｉｄｎｏｔｙｉｅｌｄａｎｙａｒｃｈａeologi‐

calremains，Theradiocarbondateoflayer5was

6390±１１０yrBPforblackorganicsiltyclay,andthose

oflayer6were9730±160ｙｒＢＰｆｏｒａｆｏｓｓｉｌｗｏｏｄｏｆ

Ｚｂ舵Ｏひａｓeγ””ａｎｄ6970±ｌ１０ｙｒＢＰｆｏｒａｆｏｓｓｉｌｗｏｏｄ

ｏｆＣ．〃姑"s、Thuslayers5and6areconsideredas

depositsoftheEarliesttoEarlyJomonPeriodsbased

ontheradiocarbondates(Keally＆Muto,1982).The

depositionofpeatylayersonariverterraceisconsid

eredtobetheresultsofamplesubsurfacewater

duringtheirdeposition．
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Descriptionoffossilwoodsandcomparisonwiththe

presentone

Sample：Ａ－ＸＶ－１(Fig.１),C-XVII-1,C-XIV-1

Woodring-porous,ｗｉｔｈｌａｒｇｅｐｏｒｅｓｉｎｏｎｅｌａｙｅｒａｔ

ｔｈｅｂeginningofgrowthringsandsmalllatewood

poresinadendriticpattern.Earlywoodpores80-250

andlOO-3００浬、intangentialandradialdiameters；

solitaryandround，slightlyelongatedradially,thick

walled；earlywoodringofwidevesselsoftendissected

byinclusionofsmallporesorvasculartracheids，

Smallporesround，mostlysolitary，occasionallyin

clustersoftwo；aggregatingandformingcontinuous

tangentialbandoutsidetheearlywoodlayerinwide

growthrings，anddendriticorradialpatterninthe

restoflatewood；２５－６０ａｎｄ20-70狸、intangential

andradialdiameters・Vesselelementsl40-26伽､

long；perforationsexclusivelysimple；spiralthicken‐

ingsinnarrowvessels・Vasculartracheidsroundin

transversesection,15-25/Czmindiameter；fillinggaps

inlayersoflargeearlywoodporesandformingden‐

driticorradialpatterntogetherwithsmallpores；

spiralthickeningpresent・Fibersthick-walled，10-20

ﾉumindiameter；withdistinctlyborderedpits,Ｃａ､３－４

/zmindiameter，bothinradialandtangentialwalls

Woodparenchymaterminalandscatteredatthe

edgesofdendriticorradialpatternofsmallporesand

vasculartracheids・Raysusuallyhomocellular，but

withoccasionaluprightorsquaremarginalcells；2

-3(-4)cellswide,shortfusiformintangentialsection，

ｕｐｔｏ２６０〃mtall；vessel-raypitshalf-bordered，

dense，alternate，Ｃａ、３浬mindiameter・Crystalsnot

observed

Theabovecharactercombinationgenerallyissimi，

lartotheextantspecies，ｂｕｔｔｈｅｓｉｚｅｏｆｅａｒｌｙｗｏｏｄ

ｐｏｒｅｓａｎｄｒayheightaremoresimilartoPleistocene

fossilwoodsfoundatAkashi・Extantspecieshave

vesselslessthａｎｌ９０ａｎｄ２７０ﾉzzmintangentialand

radialdiameters，butfossilwoodsofAkashihad

vesseｌｓｕｐｔｏ２５０ａｎｄ３２０ﾉﾋ４ｍintangentialandradial

diameters(Noshiro＆Suzuki,1987).Earlywoodpores

aremostlylessthan250〆minradialdiametereven

amongfossｉｌｗｏｏｄｓｏｆｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙａｎｄＡｋａshi，

butindividualswithlargerporesoccursfrequently・

Ｔｈｉｓｍａｙｂｅｄｕｅｔｏｔｈｅｓｃａｒｃｉｔｙｏｆｓｐｅcimensofthe

extantspeciesinJapa､．

一需葡

斎郵企曽

Fig.１ＳｔｅｍｗｏｏｄｏｆＣｈ""”z娩況ｓ”ｔｚ“sfromtheNakahazamaSite(Ａ－ＸＶ－１）
ａ:transversesectionx40,ring-porouswoodwithonelayeroflargeearlywood
poresandsmalllatewoodporesindendriticpattern.ｂ：tangentialsectionxlO，

２－３－seriate，shortfusiform，homocellularrays．ｃ：radialsectionx200，simple

perforationsanddensealternatevessel-raypits.ｄ:radialsectionx200，spiral
thickeningsinvasculartracheids､Scalebar＝200〆、(a),５０ﾉαｍ(b,ｃ)．
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HoloceneFossilWoodsofCﾉ"0"α"/んｨｓ花加S2ｨsfromSouthemGifuPref.(Noshiro,Ｓ､andFujine,Ｈ､）４１

Table、１Fossilwoodassemblageoftheｌａｙｅｒ６ｏｆｔｈｅＮａｋａｈａｚａｍａＳｉｔｅ

％
％
％
％
％
％
％
％

１
５
２
２
１
１
３
６

４
２

ＮＣ ％％難Taxon

Total

Cryptomeriajaponica(L､f､)DDon

Alnussect,Gymnothyrsus(stemwood）

AlnussectCymnothyrsus(rootwood）

QuercussectPrinus

Quercussect､Aegilops

Zelkovaserrata(Thunb.)Makino

Wisteriafloribunda

Acer(stemwood）

Hovenia

Styrax

ChionanthusretusuｓＬｉｎｄｌ､etPaxt．

２％

１６％

２
４
２
５
４
２
２
１
１
３
２

１
２
３
２
108（108）（86）

over８０％．Amongarborealtaxa，Ｑ"g九z‘ssubgen．

L幼枕6α"z‘ｓｉｓ50-60％，ａｎｄｉｓｆｏｌｌｏｗｅｄｂｙＡ/"〃ｓ

(１０－３０％）andTaxaceae-Cephalotaxaceae-Cupres‐

saceae（about５％)．WaterplantssuchasnP〃α，

的がﾉﾉZzzﾉeγ"Ｃｅ脆如,Ａ"e娩加α,Ｂｍｓｅ"わ,恥，加泌ａｎｄ

Ｍ”"eaalsooccurintheseassemblages､Ｐｏｌｌｅｎｏｆ

Ｃ．〃〃s"swasnotdetected、

Theseresultsandthecompositionofthefossilwood

assemblageindicaｔｅｔｈａｔｔｈｅｒｅｗａｓａｐｏｎｄｗｉｔｈａｆｌｏｗ

ｏｆspringwatergreatenoughtoremovemuddyparti‐

cles,andthatitwassurroundedbyadeciduousforest

dominateｄｂｙＱ.ｓect.Ｐ"刀ｚｊｓａｎｄＣ.”“z‘s,ａｎｄＡ．

sect､Ｇｙ加押0"lyだ"s､Thepresenttypicalhabitatofthe

TｏｋａｉＨｉｌｌｙＬａｎｄＥｌｅｍｅｎｔｓｉｓｓｍａｌｌｐｅatlessmarsh

suppliedbynumerousspringsderivedfromsilty

layersintercalatedinlatePliocenetoQuatemary

gravellayers(Ueda，1989),andthedeciduousforest

reconstruｃｔｅｄａｔｔｈｉｓｓｉｔｅｍａｙｈａｖｅｇｒｏｗｎｏｎｓｉmilar

marsharoundthepond・

ThecompositionofPleistocenefossilwoodassem‐

blageswithC．”“z４sdiffersfromtheNakahazama

site・ThePleistocenefossilwoodassemblagewas

dominatedbyF7m'伽"s，subfam・Maloideaeof

Rosaceae，ａｎｄＳＩＷ”gzz？”c〃わ”intheTsuzurairi

FormationatTokorozawa,SaitamaPrefecture(ＮＣ‐

shiro＆Suzuki，1991),ａｎｄＣ．〃/zfsz《swasdominant，

followedbyFγzzx加況ｓａｎｄｓｕｂｆａｍ・Maloideaeinclud‐

ｉｎｇＳｂ坊zjs，Ｐγ”zfsandL1igz“γ”zintheNishiyagi

FormationatAkashi，HyogoPrefecture（Suzuki＆

鯵PercentagesexcludingrootwoodsofAlnussect､Cymnothyrsus

ComparisonwiththeotherpalaeoeIwironmental

dataandrec0nstructiOnofpastvegetation

Diatomandpollenassemblageswerestudied(Fujine

e／αﾉ，1993)．Inthediatomassemblagesoflayer5，

planktonicspeciessuchas〃eﾉ0s”ｊ〃/たαａｎｄ〃．

α”61192”，andoccasionally〃、djS〃s，occupyover

70％,andestablishmentofapondsuppliedbyample

springwatercanbereconstructedduringthedeposi‐

tionofthispeatysandlayer・Inpollenassemblagesof

thislayer,arborealpollendominateswithpercentages

ＣＯｍｐｏｓｉｔｉｏｎｏｆｔｈｅｆＯｓｓｉｌｗｏｏｄａｓsemblage

Layer6yieldedlO8fossilwoods(Tableｌ).Ａ/"z4s

sect・Ｇｙ〃"0"ly酒z心（stemwoodplusrootwood）ａｎｄ

Ｑ"g〃"ssect.Ｐγ"zzJsoccupyonethirdoftheassem‐

blagerespectively，ａｎｄＣ．”妬z4ｓ２０％、Ｔｈｅｏｔｈｅｒ

ｔａｘａａｒｅａｌｌｂｅｌｏｗ４％incidenceandinclude

C”わ?”e"〃”0邦允α,Ｑ２"”z4ssect,Aag"Qﾉｳs,灸肋０２ﾉa

sgγ、",WHsjg”β0"6""“Ace閲Ｈ０ｚﾉg〃わ,andSlIWzz妬・

ExceptforA.ｓect・Ｇｙ柳"0"ZWsz循,alltheotherspeci‐

mensarestemwoods・Throughlayer6,however,most

rootwoodsranperpendicularlｙａｎｄｃａｎｂｅｔａｋｅｎｔｏｂｅ

ａｎｉｎｔｒｕｓｉｏｎｏfalaterperiodduringthedepositiｏｎｏｆ

ｌａｙｅｒ５・Iftherootwoodsareexcludedfromcalcula‐

tion,Ｑ・sect.Ｐ流れz4sisthemostabundant(41％),ａｎｄ

Ｃ.γ巴帖zｲｓ（26％）isthesecond,ｆｏｌｌｏｗｅｄｂｙＡ．ｓect、

Ｇｙ加邦0吻酒"ｓ（１６％).ThesefiguresindicatethatA．

sect､Ｇｙ加冗o/〃だz鱈,Ｑ､sect."""ｓａｎｄＣ.〃/z‘s"ｓａｒｅ

ｄｏｍｉｎａｎｔｉｎｔｈｅｐａｓｔｆｏｒｅｓｔａｔｔhissite．
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Noshiro，1987)．ThusthesetwoPleistoceneassem．

ｂlagesaresimilarincompositiontoｅａｃｈｏｔｈｅｒｉｎｔｈｅ

ｃｏｍｍｏｎｅｘｉｓｔｅｎｃｅｏｆＣ.〃妬z4s,Ｆｍｘ"zz4sandsubfam・

Maloideae，butdifferfromthecompositionofthe

NakahazamasiteintheobscurepresenceofQ.ｓect．

Ｐ""zfsandA.sect.Ｑﾉｻ”0/〃だz4s・Thecompositionof

present-dayforestsincludingC．〃/"s"ｓｉｓｎｏｔｃｌｅａｒｌｙ

ｓｔｕｄｉｅｄｄｕｅｔｏｔｈｅｓｐoradicoccurrenceofextantindi‐

viduals,butseemsnottodeviategreatlyfroｍｔｈａｔｏｆ

ｔｈｅＮａｋａｈａｚａｍａｓｉｔｅｉｎｔｈｅｃoexistenceofA．ｓect・

Ｇｙ"2”0ﾉﾉ'y（z4s,ａｎｄＱ.ｓect.Ｐ""z鮒andsect.Ａ２９"”s、

ThusthisdiscoveryofC．〃/z“ｓａｔｔｈｅＮａｋａ‐

hazamasiteshowsthatthisspeciescontinuedtoexist

duringtheHoloceneperiodｉｎｔｈｅｓａｍｅａｒｅａａｓｔｈｅ

ｐｒｅｓｅｎｔｏｎｅ,probablyinasimilarhabitat,andthatthe

Holoceneforestcompositionwassimilartothepres‐

ent-dayanddifferedfromthatofthePleistocene

assemblages．
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