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WiEDOERELBED FRicX-5,

i (1975) ERBRFCE T WA RILRE OUCIERNERORBELZ T, WITFEME V-5 E
ERLTW5,

. {bREMRLOBRLEDERERE

.1 ZERUAE

ERAVEEYEYET ASERAMIGE AR D - CAXEIARO—AEX HDH TV 5, KRADE
LB R <, BULARERABFR R HLH R SRR RS b A A BRI T TR D, 95045 T
B LHERERR E T 2 &3 C& 5, Mba O ERERERRERZROILAER 1.5 km,
FEROROENER Lik36E58 75488, HEIVER 5B H, EH8m) Arbs E1
KD, EEZHIETHEREIETO 5 F40 1 UK MER | KigtRotmRciBE L Twv5,

m.2 % &
FMOKERFRLUPRZFA TAFREM E AARBHTRKE <Ry, KEENRRIABKE BA
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Boh, BEZHIFERANOREE -BHFEHCBELT% (B0, 1959), B A, HilcibmE
HRMBE R E, BRLABREES, BHCHAKERS W EEAEABEOBELELTVS, L

— 4 —



AL A E #

Plant fossil locality

X

BN wEHhEnER. (E0ms 185555 25 5F50 LR MER] 0—8 2E/

Fig. 1 Map showing the fossil locality.



1 MAXA “Back” Japan type

la #k—v 28 Okhotsk Sea type
b Edb - dei#EE%  Tohoku-Hokkaido type %,

Ic b - IWEER  Hokuriku-Sanin type la
2 AINB Kyushu type

&% Nankai type 1b

#EFME  Seto Inland Sea type

5 HHBAE East Japan type o

5a HEBALiBEE Fast Hokkaido type
5b =B - HEE  Sanriku-Jyoban type
5c i - B®A Tokai-Kanto type

5d rh&E/@EE Central Plateau type

&ow

X i5EZM Shiobara basin

BN HAAROKERZ. BR, 19591k 2)
Fig. 2 Climatic regions in Japan. (After SEKIGUCHI, 1959)

L, EFEAMAEDE, & UEMS MG EE Ltk b, it o=k « FEIS
B, FLTHCERAROKEY T THIROBHEL T 5 BEEED 1D, RIS X 5 R -
BIEM LS o TR ERCEER LTV AR L TR s ERELXF LTV 5,
HIBEROEIRIRLER D, EEZMTREBAENEFCELXEL LW EALRD S, 8
B, 9 A EWMMNEL, Lt TRAKELMERZEL D, 202 ATHEEXKEOHIFTD LI
EBT5, —F, 28553 el dFEoESHRCY - CAXBNORESN LIELIEKRERAZ,
FEEH 20 BRIOBERRD D, BENOcmwB252 bbb, C0L ) EREMOIEL, %
VEAARMGESEE LTI\ 3, ARNCREEARLRLTCWS, ERBMoKEEE (K
EHHFREE, 1963) Ik AEFHKREIL10.5°C, FFHEKREIXLT706.1lmm THY, ¥, Al
EHEENDER IR "BrX0ER” (FR, 1949) 1281.9C T, BAOGBEMAREARERTS 7
MOEBCHELEEETRLTWS,

#H1E BEESEENTCRISBRRUBAREORLE. (19114 ~1960 4 50 4£F#)
Table 1 50 years (1911~1960) mean temperature and precipitation in the Shiobara basin.

[(FHEHTRER (1963) X 5]

Month Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. A£g:§l

Temperature (C) | —1.0|—0.3| 3.2| 8.5| 13.6| 17.6| 21.6| 22.5| 18.5| 12.5| 7.1 2.4 10.5

Precipitation (mm) | 51.8| 63.7| 74.0|102.2|128.0|162.8 | 215.0 | 303.8 | 287.1{190.7| 77.6| 49.6|1,706.1
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Fig. 3 Annual variation of mean temperature and precipitation in the
Shiobara basin.
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RAROHEYH L, ARFIELEIBHEIETHSLD, [ROB VL ZEEREESE L LCEDFRY
RKOoTaeninTEL, Thbb, HESLYIALTIEEY ESLUE), BEREMYEIHLTS
GRT (LHE), ERAES TS SUCBEY (E%) FLCERERYIHETIERECH S,
Fie, BAEOHEMEAE, BAERLCLEVERAKE, BLLWEERECATTHHEYDOERIE
5O TCEARMERAFMCR S I T\ 5, BiC Fagus crenata (77) & LichBEKIC
MEDOHER EOZEVCIAHEILS bbhTtwb, ThbbREAMD 74, Fagus japonica (4 =7
F), Sasa purpurascens (A X 2 i), Stewartia pseudo-camellia (3 v 53 %), Stewartia monadelpha (.
A v 7)), Lindera umbellata (7 » % ), Hamamelis japonica (= v+ 7)), & ®EBEET S,

—77, BHACIZE AL Fagus crenata H™MliHIRICET L, WK Sasa palmata (3= %% ),
Sasa kurilensis (F> =F9) EHEFGEKRD lex leucoclada (v # & F), Daphniphyllum macropodum
(==X Y ), Aucuba japonica var. borealis (& 2 74 %) InENEL ZRbRhD,

HAOBRFE X RETS 7RI AT E %O It db g B B L E o BRAEIEN S, W,
MED L E ~TEAMKBEE BRI (1,237m) OWUEHTF Tl TwWa, 207 Fikii—8
ICEEHKIRD 6~13°C, “BSDEH" 7 45~85C, + LCETHOREAKELHH 1,200 mm Ll E &
Lo BIR CRBELRERETESML TR D, B0 LB ) BEFECHOLVAEEM O LIz >
—ARXEZ RO T IR, T, KFREDSVCAREBAOILMIIE T F—F o =4O 7R3 E
NERREEL T3,

BREFMAL TR, KEHRBREO 7R CHHST O BEER» bR TW5A, —, &
WOFEHFRINBWOBREH 700m L FCREEABEO 7+ REBD LI T WS, 20X 5 KA—&H
ATRAXBED 7 HEBRAEO 7 HENTBELCHML T 2HER, BB T 2EF LAEDR
DORTHEEEFRARD D, FEMETS,
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DZEPREZ)NBE»LEAFT A, B0 FW, W TFAE»OEGREE 2L Db L % Tkm
HELT, EAME»SHEATy EBREOEERICE > THTL, XA THIICARTS, ZHA
OBIBCCIEFRBE Y- CRBEOBREAADRE, ZhbLOBREEIZ—BICE K X % 30/1000 ©
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Bl (BfE - WM, 1956) AR EhTws, Lnl, SRIOMRERTR, BRT5X 5k, #HE
BALFSWELTHEEL TS DEEZLBRS,

BERROOMERE L, THS5F50 1WERIE EFR] (BE 453, 1955) RO 1B HFFD
1 THARBBER] WARR, 197D kb s,

ARIETE, FELTEHE < §3F (1955) OBFRAHEY, ERALOMEOMELB~S (2
FzHEARD,

IV.1 SEgEm%

IV.1.1 b« HAEMRMEREES
BEHIPE T © BRIk, 20T “BRAHEE” BT % & Sh T o B EENEL S
L, TIEEE] tEhTws, JIBBHOBKEY Y ABLIERO 7 XV 78, F+—thb
BEBREREZRT =7 Fv 238G ahTwb (R, 1980), HEMER cx, ZtEREgoR)|E
We, NBBROEFEE LALALBE - Bl LRI R AUESEO T/ MEBCEH L TWw5
(B« 59k, 1955).

IV.1.2 fEEEsE
BEREMOEMcEBRANARERTEREOEEAREL TV A3, —HIChENGEEVNEEE
LTRbNS, ChbEREEOMBENRI D WTIIHEE T A TFLIZ W2, HEL—S8ESRobo
EEZLRTWE,

IV.1.3 FHE=%

BEHIS T, EFESREREELTBEAECE L, VWb L REGSRIE TEHRSH bR EWEE
KIBHEYEFEETIHBHAL ML, IBHCEFEh T3,

THOBERBF XL LTREBEIKE»DR Y, SHodtflilz o HvT\5, o ERRER
13, BERBHAYESGE, FLLTEMORNETALT5, ZBIEDE « BARVCBRK AL
H¥ERET, B{LAEXZETS (YOoKOYAMA, 1926). & 1 &I NERERBEMEE & idh, th#ttdb—4%
B D oREBPESRLARERRT b0 THs I, 198D. BERREFO b, BR
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#2F HERIWEEF LKkE,
Table 2 Stratigraphic sequence of the Shiobara area.

AKUTSU (1964) J& §E (1989) *x%
MRS - LKLY
= i HOR o OB W =g River bed deposits - Calcareous sinter
Holocene Calcareous sinter Holocene
L 2 a T TR B HE - BROEHER - 0 — 2 )
# § Loam Formation Terrace gravel - Talus deposits -
B ouy if Formati
i 3_5 BREME - Ry = oam Formation
fr S Terrace gravel -
= Talus deposits
FN B - 5 s
Akagawa Formation -
R s Shiobara Lava &
‘é’ iﬂl L 8 * =]
S| g B B # 2 5 g
il S JE 2 Miyajima Formation % . 2 E S
Z 7T m RO K 3
B o HEEKLmRE i “, n e
N ES Nakashiobara Volcanic = o
¥ 2 § Breccia J& ..S g s
Sl & o m OB R = 3
i fiis Sumaki Formation 1 iz ¥ =
o B OB B
Furumachi Conglomerate
(B w g )
on OB R U (Sekiya Group)
1T
o o S e T o Bk OR B M
¥ vRAERRES Miocene Kanomatazawa Group
Shioya Group and = 5
Shiranzawa 1 F kdﬁ . Gr}%u a3
Quartz-porphyry AT 1
BAR - 55 = A L
Cretaceous to (e i . Ay 50
Paleogene (Granites)
W AR 5
Paleozoic to ul i .. @ #
Mesozoic Kawaji Group

* fH WL B E MR

Plant-bearing stratum

*x WPFTHLIETNIE & - 49F (1955) ic &k 3
The sequence of Miocene and older formations
are cited from Iwao and ImAl (1955)

() EERZWBANICSA L TwZn
Not distributed in the Shiobara basin
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V.2 BRER (EH

ERBHE, WEEAHHR T EE LTHE=SREREEY» TRSE, BLME - BHEEDR
UCREXALUBEYC L » TEbIRL TV, ¥, ABBPCRERALOBERAERTEZ LD EL
TEME TS, DX, MAORELABHOERIEE KLD, Heroiiioins [
BeFA (1962) oFBFEAKLOE 1HoEE] LRMHETHS.

ARETE AKUTSU (1964) I X » T2 Dl ETEEE « AER - PIER OLUARS - B5B - KB
DSRBIZESERTER FE2HR), Fhicksd, EFRECELERE»SEBSh 5 EFERD
BEIHNIIOmM TH22, BEECHI2REAAHEOER LD E, WREAORBNIXEEMILH T,
ZZTOERBERRE LI 400mITEL T 5,

B - EEROHRNO 3RBY, —BeBZ0BBHTHLBEELLHLETH B RER~OMT
FLABRETH D, O OOHBAKEEHEOBGRI S b, BEN /NSO ERELZRL T3,

AKUTSU (1964) 23R KILIARE L FFEALER IS HOMATILUED BEREERTH > T,
BIER@HOTREEME & O FRIFHER O 250 L THIRTE S, Akursu (1964) 1%, o
“RIIAEET EEBHORERENEL, THROFESEB L M OEEBYIETSEE 2L, LL,
FRCEIAIBEAREERBE EMLCV2EE B o8&l s,

D BEAROEWBEIEREIR TR, TOMBIERBRHORSICLL - TEDLRTWL 5,

2) WHERS B EH I FER ORI BIE Y 5 AET, MAWEENRRELTWEZ Enb, &
DEBEWEAKCELTEEIAAL, BEL-bneELbN5,

3 BEWOEHE» L 2m OBORBAM LMok 5 nEELEELRL TV 5,

4 BEAROEMOWBIIEAFCHER LTI, ddTuhiw,

Ll k%@ bASZOEHIIEASEHE TR, BREROMRPICHZP A LI Bai &k
Ehd, —F, PEROEGIERBEHAYE > CHMLTWIBERTH - T, TOBEERO EMIc#H
EHBEWIZED bR, i, £ oMRORMEER S LERBHP B ORI EBRERI’EFE
THLENHERER TS GAARBKE 1972, i RBBHEE 2, 1978, KRR, 1978), & - F AR
(1962) X hbBEERNBEXLUOE IMoESOERTH Y, HEBH LIEXHERCHLLZ L2
HmLTW3,

Tihbb, BEROPEROBEMGFAENMEY EIhEERAUNSOBEEREOZREhbHT 0
TORRSKEHNOLDOTH-T, B, SEEI VI SEUT A, BMEetichi - Tt—Hic
BAFL T BTy, LicdisT, AKUTSU 28 “HiER KILARE" & LEBERIR—BEY
RTEEERY 27, EREHPOREBEASBELEEBECKSTAZ LR TE L,

Fl, ELLTHBEILRLFNBEELLTRES» LS AEBROERR] L oBfe>
Wi, AW EToBGRL RSRBA, B0k 5 ciERBEESAY R U CIRER & WEHEO A
FHEAPBDTESLLL, EFeEHOTTAMEBLT L bEREYERL Vv, o, 8
FEOKILMFOWMBH L LELEEEIhS XKk, BEF VBN L ooMoREE, LERE
I ZRYEOHE BT, KE, AWER, WANIOWEDORHITHNEE L, BAROERKIE
ShicMUBLHBBECTLZ L - 3SR SNAEARE L, ARNcREE > Kk L -fBH
A LT A,

ZhBHRBELT, APRTIME LHEBYOTMEE LV IE&ALD, AKUTSU ORBRSR LS
P, BESFH (1955 b T ERERBE#H| L LT—HBLTREAT LT3,

BEEMOIZIEPROFIER, BERIE, HE - KERED 0.5~F mm BAOER P I/RTHER
BRE A EEEEOMER) OB LAEVWE L EER A ILAELYE E v VERED
HESAFEELCRY, HERERESOEETRCH - CHLRBOMYE LI CHRER, & BERIOREFR
HFifb A ET S, KRFECRIHi- s EPLGERC oBE#E [AKuTsy (1964) DEEE] »b#H
EIhicboTEEBREO LI Hic 5,

BT 5 x5k, BEBHESOMRENRE, KB &I5BIRICD 5 &R K LTS L H) o He sk aAE



‘OUBD[0 A BIBRUBYR], 9}
Jo mojese] Aq psssaidwod dnols) eieqolys ayj Jo Isquisw Suoispnjy ¢ S

‘EHHFOHEEE T WESMY YE RGE

ouedjop BJEUBNEL 3U} O MOY3AET] “ dnosg, eJEQOIYS BU3 JO Jaguiaw BUOISPNN

WEEMY S “ R ek
!
i



R H 0.3Ma LHEETE S,

V.3 BEXW GEHH

BRERALERARKLSE GEALE cBL, Sy 5 s ER AL EERY DR 7 & &8
BELlklTthsr EEhTwsd (E - FA, 1962),

BRERXUOER I « HER, HEL—HE=REEAERVFE=RELbL T3, e HE
B LitmaBlRREALoRT L EReBEL L, FIE=KBRETRBELHmLTw5, h
SR IO ERD R EFLEBRIN EROA » 2 vRE ETCHEEOZHE L Y 33 0EF TRV SR
Tuwb CHf « &3, 1955) Z 2 REBIMET S,

BERXUORMADOEN Y Th 5 KRFRBELAHRERYE, BREXLOE~EEAORRELM & AEL
&g i BR)IHE R, HT0km*ithicoTERoTWS (B6R), oBAROBEYF
B0mBEELTHE, FOBBERIZHkM L RBEORE, BEBL, 20X AEBDOERARK
OEBIEL - THLFINEL, FORMCE L BKMP A ERBROEEOB L k-7 bDTh A
5,

BEALRD KIUOEBOSAILLE, HBTIRERLLL S IAT S OFEERTFEILS, BRRA
SEDRR THEARDENARE TIYFH 300 m CEBLETH Z LBRMbh TR Y, FEME CLRiEk 330
mTARBEBICEL TV, i, ThECToORMEED > bDEVERPTRIMNELCIERMNE
OWFH 175 m, 192m KU 233m e & 2h 5 (BAARBHEZ 2, 1978 ; #5KE, 1978),

BT TR, HAT IEEREFLELTKLEESRRE Y, & LTRUE LB BE KWL
DUGEETR LI, AhiZ2s (1985) 1k % &, HAREAMERITBA IS T % KHEERT
RO THNOPSEr —ABIY, YAa2vRIB74vave Ty 7ERHIEDREEREW 50 FER
EVCSEPAREIR TS,

¥, BEXIUOBERD > S, AALOIEXZERL, BERBE LS cHRELVABELYE -
2O LT AERORIUEBRARC>WTK-Ar B X 5 2 B8FERMER T - 1o/ E, X% 30 HEM
LS ENR I e (RE13D, RAFERD. vk, BEKLUOAKILTHIZELILUOBREHELD
BN 72 5 3B CIRRAET B RRKES R T 5,

IV.4 FHERY EFm—SSIm)
BREREMAOF)NROAZHOMRCREEORENRbh, B IZ4ABICHINZIIhSE, Thb
i, ERObD (EFHOMR) BT, FHOKLKBCELA TS, BNOBRE (il Ak
B) 3, #%Er - 20BFESWT, FHEENOMATPAE CEREd, 1984a,b) Xt h
Twa (BJllEa, 1985)., ThboBREE, TXNTURERMEOHEALEBEBIL L - TEREh TV 3,

A oILIBAT X EHEHEEY AR bh b iEs, BEHE, P8, IR ekB R KGR0 KBk
YoNBER SRS S BEARR, 1971 1L, 1974,

V. ({LAHEGHOERK

V.l XBLE (E-FE-EkE)

SEIDOWRNR E e o KELAERIT 11,494 5 ThH B, FORFREENEFRITHERERORKDE
WEREE, OBELCEARUCHEFRBROEELAN LA, M T, BEK X - THFE X RIS
BERHERHEYEHECRE IR T BEER, SR (1940) KX > THEESh, FREAEESTE
PBEBFEHR IR T HEEAL CCRBAEC L » THRE I CBEET KFOERCOWT b EET
HEvBl, ERLLATIALDEBARTRCA—OBERBETA LD LR TE S,
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Table 3 Systematic list of the Shiobara fossil flora (macrofossil)

PTERIDOPHYTA < #iE%

Davalliaceae 7 7%}
Davallia mariesii MOORE =/ 7

Aspidiaceae # ¥ ##}
Athyrium yokoscense (FRANCHET et SAVATIER) CHRIST ~E/ k=%
Polystichum tripteron (KUNZE) PRESL & av & v 4
Woodsia manchuriensis HOOKER 7 7 v &
Woodsia polystichoides EATON 4 75 v &

Blechnaceae > 7%
Blechnum amabile MAKINO A4 &

SPERMATOPHYTA #&THE4Y
GYMNOSPERMAE #FH4
Pinaceae ~v#
Abies firma SIEBOLD et ZUCCARINI <€ 3
Larix leptolepis (SIEBOLD et ZUCCARIND GORDON 7 5 =¥
Picea polita (SIEBOLD et ZUCCARINI) CARRIERE V% 3§
Pinus parviflova SIEBOLD et ZUCCARINI & A 2=
Tsuga sieboldii CARRIERE ¥ 7
Taxodiaceae =¥}
Cryptomeria japonica D. DON A F
Cupressaceae t / *+§}
Chamaecyparis pisifera (SIEBOLD et ZUCCARINI) SIEBOLD et ZUCCARINI
Juniperus rvigida SIEBOLD et ZUCCARINI F X
Thuja standishii (GORDON) CARRIERE 7 »

ANGIOSPERMAE #Tfé#
Juglandaceae 2 3%}
Juglans ailanthifolia CARRIERE + = 7 /L 3
Plerocarya rhoifolia SIEBOLD et ZUCCARINI %7 /3
Salicaceae v 7+ F#l
Populus maximowiczii HENRY VFwm/ %
Populus sieboldii MIQUEL ¥ ~<F 7
Salix integra THUNBERG 4 X2 ) Y- ¥
Salix sachalinensis FR. SCHMIDT # / =¥ 7 ¥
Betulaceae #-%/ *%
Alnus firma SIEBOLD et ZUCCARINI Y + 7%
Alnus hirsuta var. sibirica (FiscHER) C. K. SCHNEIDER Y~ v/ %
Alnus maximowiczii CALLIER VY=~V /%
Alnus pendula MATSUMURA kA Y+ 7
Alnus sp. (fruit)* ~v 7/ *Eo 1% (BF)

= § ==



Betula davurica PALLAS ¥ =#'7 % v/ 3

Betula ermani CHAMISSO £ ¥ % v/ -8

Betula grossa SIEBOLD et ZUCCARINI =~ § X £

Betula maximowicziana REGEL ¥ 54 # v <

Betula nikoensis Komzumt =4 v %

Betula platyphylla var. japonica (MIQUEL) HARA = 5 v 3

Betula schmidtii REGEL +#+ /A vH v A

Betula sp. (ament)* 77 g0 18 (BRIEF)

Carpinus cordata BLUME ¥ 7 &3

Carpinus japonica BLUME 7 <=5

Carpinus laxiflora (SIEBOLD et ZUCCARIND BLUME 7 # &5

Carpinus tschonoskii MAXIMOWICZ 4 2 <5

Corylus sieboldiana BLUME 7 s~ 3
Fagaceae 7 7%

Castanea crenata SIEBOLD et ZUCCARINI 7V

Fagus crenata BLUME 77

Fagus japomica MaxiMowicz A = 7'

Quercus aliena BLUME 35 %> 7

Quercus mongolica var. grosseserrata (BLUME) REHDER et WILSON I X7 5

Quercus serrata THUNBERG =7 5
Ulmaceae =v#t

Celtis jessoensis Kolpzumr =7 =/ %

Ulmus davidiana var. japonica (REHDER) NAKAT A =V

Ulmus laciniata (TRAUTVETTER) MAYR #Eka v
Moraceae 7 7#

Cudrania tricuspidata (CARRIERE) BUREAU 9 77

Morus bombycis Kombzumr v~ 27 v
Urticaceae 1 77 v#t

Boehmeria tricuspis (HANCE) MAKINO 7 % 7
Polygonaceae # 7%}

Polygonum cuspidatum SIEBOLD et ZUCCARINI 1 # F
Magnoliaceae =7 v v#

Magnolia obovata THUNBERG ++# 7
Lauraceae 7 */ %%t

Lindera membranacea MAXIMOWICZ *+* -7 w2

Lindera obtusiloba BLUME # v av.iq

Lindera umbellata THUNBERG 7 w %

Payabenzoin praecox (SIEBOLD et ZUCCARINDNAKAL 77 55+ v
Trochodendraceae + <27 —<#t

Trochodendron aralioides SIEBOLD et ZUCCARINI Y <=7 A=

Trochodendron aralioides var. longifolium (MAXIMOWICZ) OHWI F# A/ ¥ <=/ L=
Eupteleaceae 747 5%l

FEuptelea polyandra SIEBOLD et ZUCCARINI 7 %47 5

— 17 —



Cercidiphyllaceae # v 5%}

Cercidiphyllum japonicum SIEBOLD et ZUCCARINI # v 5

Cercidiphyllum magnificum (NAKAD NAKAI bmah v 3
Ranunculaceae & v # v ¥#f

Clemalis apiifolia DE CANDOLLE # £ v X v

Clematis apiifolia var. biternata MAKINO =2 £ v XL
Berberidaceae ~ ##

Berberis amurensis var. japonica (REGEL) REHDER k m ~E/ 7 X
Ceratophyllaceae ~ v €%t

Ceratophyllum demersum LINNAEUS =&
Actinidiaceae ~# # v'§}

Actinidia arguta (SIEBOLD et ZUCCARINI) PLANCHON ex MIQUEL ¥ A 33

Actinidia polygama (SIEBOLD et ZUCCARINID) MAXIMOWICZ < # & ¥
Theaceae > %§

Stewartia pseudo-camellia MAXIMOWICZ F ¥ ¥ 3%
Hamamelidaceae =¥+ 7#

Corylopsis gotoana MAKINO I ¥ = b+ 3 A%

Hamamelis japonica SIEBOLD et ZUCCARINI < ¥ ¥ 7

Hamamelis japonica var. obtusata MATSUMURA <A 3=/ 97

Hamamelis megalophylla Koibzumr  #+F = v 42
Saxifragaceae =%/ 2

Cardiandra alternifolia SIEBOLD et ZUCCARINI 27 %7 &4 4

Deutzia scabva THUNBERG v 2 &

Hydrangea hirta (THUNBERG) SIEBOLD =7 &% 4

Hydrangea paniculata SIEBOLD 7 V) 7 7 F

Hydrangea petiolaris SIEBOLD et ZUCCARINI ¥ V7 44

Philadelphus satsumanus SIEBOLD ~*A Hv v ¥

Ribes ambiguum MAXIMOWICZ Y ¥ % € v 7

Ribes fasciculatum SIEBOLD et ZUCCARINI ¥ 74 v ¥

Rodgersia podophylia A. GRAY Y7 r~<v 9

Saxifraga fortunei HOOKER KA1 &v v v

Schizophragma hydrangeoides SIEBOLD et ZUCCARINI A U #3 3
Rosaceae 7%}

Aruncus sylvester KOSTELETZKY ¥ <=7 Fvav—=

Chaenomeles japonica (THUNBERG) LINDLEY # ¥ &4

Crataegus maximowiczii C. K. SCHNEIDER A #4494 v # 2

Kerria japonica (THUNBERG) DE CANDOLLE V= 7%

Malus sieboldii (REGEL) REHDER X 3

Potentilla fragarioides var. major MAXIMOWICZ F v A m

Pourthiaea villosa (THUNBERG) DECAISNE # =¥ 3

Prunus apetala (SIEBOLD et ZUCCARINI) FRANCHET et SAVATIER Fa Vo7 5

Prunus jamasakura SIEBOLD ex Kopzuml Y =#72 5

Prunus maximowiczii RUPRECHT (¥ ~%27 35

Prunus nipponica MATSUMURA 3 X ¥ 27 F



Prunus sargentii REHDER #*F ¥ <¥27 5

Prunus ssiori FR, SCHMIDT v V%27 5

Pyrus pyrifolia (BURMAN) NAKAI Y =72

Rosa multiflora THUNBERG /1 %5

Rubus crataegifolius BUNGE 7 =4 5=

Rubus palmatus THUNBERG FHA®3IoA4 5=

Rubus sp. #145=BDo 18

Sorbus alnifolia (SIEBOLD et ZuccarRIND C. KocH 7 XF 7w

Sorbus commixta HENDLUND F 77 < ¥

Sorbus gracilis (SIEBOLD et ZUCCARIND C. KocH v v F+a~F

Sorbus japonica (DECAISNE) HEDLUND ¥ 5 ¥ m /%

Stephanandra incisa (THUNBERG) ZABEL = =29 V¥
Leguminosae —= » %}

Cladrastis platycarpa (MAXIMOWICZ) MAKINO 7 2%

Dumasia truncata SIEBOLD et ZUCCARINI /7 %% %

Gleditsia japonica MIQUEL 1 # 5

Macckia amurensis var. buergeri (Maxivowicz) C. K. SCHNEIDER 1 X =V a

Wisteria floribunda (WILLDENOW) DE CANDOLLE 7 ¥
Euphorbiaceae v &4 7%

Sapium japonicum (SIEBOLD et ZUCCARINI) PAX et HOFFMANN <5 %
Anacardiaceae v A F

Rhus ambigua LAVALLEE ex DIPPEL ¥ # 9 >

Rhus trichocarpa MIQUEL Y <= i
Aceraceae »=7F

Acer crataegifolium SIEBOLD et ZUCCARINI % ) =5

Acer diabolicum BLUME ex KocH # 2 n =5

Acer japonicum THUNBERG %V F7 h =%

Acer micranthum SIEBOLD et ZUCCARINI = § % » =7

Acer miyabei MAXIMOWICZ 7 mEA4 &Y

Acer mono MAXIMOWICZ 4 # ¥ Hh=F

Acer mono var, glaucum (KoiDZUMD) SUGIYAMA 7 7Y mrA 2%

Acer mono var. marmoratum (NICHOLS) HARA =vavih=F

Acer nikoense MAXIMOWICZ # 7 AV /%

Acer palmatum THUNBERG A ®~%E 32

Acer palmatum var. amoenum (CARRIERE) OHWI # A€ § 2

Acer rufinerve SIEBOLD et ZUCCARINI & Y ~ & H =F

Acer sieboldianum MIQUEL =Y F7H =5

Acer tenuifolium (Koipzumi) KoIDZUMI e+ v 59 H=F
Hippocastanaceae ¥/ *#%}

Aesculus turbinata BLUME ¥/ %
Aquifoliaceae =/ %l

Ilex macropoda MIQUEL 7 A~ 5
Celastraceae = F¥F#}

Celastrus orbiculatus THUNBERG Y /9 2 & F&

— g e



Buxaceae v #¥'§
Buxus micvophylla var. japonica (MUELLER) REHDER et WILSON ¥ %
Rhamnaceae 7 » ¥ 2= F#§
Berchemia berchemiaefolia (MaKINO) KolDzUMI =222/ 3/ %
Berchemia racemosa SIEBOLD et ZUCCARINI 7 =¥ 7%
Vitaceae 7 ¥FvH
Parthenocissus tricuspidata (SIEBOLD et ZUCCARINI) PLANCHON ¥ #
Vitis coignetiae PULLIAT Y ~7 v
Vilis flexuosa THUNBERG ¥ v &2 Vv
Tiliaceae 7/ *#
Tilia japonica (MIQUEL) SIMONKAI <7/ %
Haloragaceae 779/ b v 27§
Myriophyllum spicatum LINNAEUS +F% /74 %
Cornaceae 3 X*#}
Cornus controversa HEMSLEY A%
Cornus kousa BUERGER ex MIQUEL ¥ <=+ ¥
Araliaceae v = F¥§
Acanthopanax sciadophylloides FRANCHET et SAVATIER =3+ 7 7 7
Avralia cordata THUNBERG ¥ F
Kalopanax septemlobus (THUNBERG) Kompzumr -~V ¥ 9
Clethraceae Y 2 v 7%}
Clethra barbinervis SIEBOLD et ZUCCARINT ¥ 2 v 7
Ericaceae v v 2%
Enkianthus campanulatus (MIQUEL) NICHOLS #54 F o &
Lyonia ovalifolia var, elliptica (SIEBOLD et ZUCCARINI) HANDEL-MAZZETTI
Rhododendron degronianum CARRIERE 7 X<+ 7 3%
Rhododendron kaempferi PLANCHON Y= v
Rhododendron quinquefolium BISSET et MOORE == v v 2
Rhododendron wadanum MAKINO Py =27 v Ay v
Tripetaleia paniculata var. latifolia MAXIMOWICZ > 72
Styracaceae ==, *¥§}
Pterostyrax hispida SIEBOLD et ZUCCARINI F#* A7 4735
Styrax japomica SIEBOLD et ZUCCARINI ==/
Styrax obassia SIEBOLD et ZUCCARINI ~7 9 v £ 7
Oleaceae <=7 &A%
Fraxinus lanuginosa Kolbzumi 7 #* £
Ligustrum tschonoskii DECAISNE I ¥ =<4 £
Rubiaceae 7 7 %
Galium kinuta NAKAl et HARA $x 2V v
Caprifoliaceae A A X 7§}
Viburnum dilatatum THUNBERG # <X 3
Viburnum furcatum BLUME H+ % # /%
Viburnum phlebotrichum SIEBOLD et ZUCCARINI # bz =¥/ 2
Viburnum sieboldii MIQUEL =~

— 20 —
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Viburnum wrightii MIQUEL § Y= # <X 3
Compositae * 7 #}
Artemisia princeps PAMPANINI = &%
Chrysanthemum sp. cf. C. makinoi MATSUMURA et NAKAI Y a9/ v ¥ 7 i X h 55
Saussurea sp. FvevvED1E
Potamogetonaceae t /A m§
Potamogeton maackianus A. BENNETT +£v=v %
Potamogeton perfoliatus LINNAEUS Ewr -~/ =E %
Liliaceae =V #
Liliaceae gen. et sp. indet. =V 1%
Gramineae A &}
Sasa sp. cf. S. kurilensis (RUPRECT) MAKINO et SHIBATA F < ¥4 icthBish a5
Sasa sp. cf. S. palmata (BEAN) NAKAl F=F¥FyicHishsE
Gramineae gen. et sp. indet. 1 *#o0 1%

CEETATENEAL SO TEORE LTI LR,

In order to avoid double-counting, eliminated from the total of species number.

V.1.1 8 W

BERIVAEYHEO YD, B R TbhEnbh s KL ERHRIE IR R LA LR 518 104 B
MM EnbR->Twd, REL OEHEE T 55 L Rosaceae (L FH) D 13B23ET, KT
Betulaceae (# -3/ %) 48 16 &, Aceraceae (» =5%}) 1)& 14 #, Saxifragaceae (=% /> &
#t) 8E 11 %, Ericaceae (v v o$}) 4B 7#, Fagaceae (77 %) 38 6, Pinaceae (= $})
KU Legminosae (=8 X xhXh 5JE5%, Caprifoliaceae (A1 X358 1E58, LT
Salicaceae (¥ > ##$P), Lauraceae (7 2/ #%}), Hamamelidaceae (=v %27 #) & 2B 48D
HEloTWwd, BAHABIRIBELUTT, 1BOALLRBBB20BIEREATVS, BIZEWTIE,
Acer (Hh=F8) O 1A BEXEEMICE L, Betula (h -7 %B) O T8, Punus (7 58) 61,
Viburnum (F <X &) OS5EOIHE it - T 5,

ChLEFREEYHEYER L v 2EWI - Thd BECIEREHML T2 "B RO “B”
Bbito Ty, ZoSMBEHIEET»LERTCHb > TS, ¥, SERHFLALTIED D
b, BECTHETER 16T BITNCEER T, ZO0RBLEEROCAEMEYEET5E S
LT 5,

V.1.2 fEEficioS BERNEE

BEOHEL L HWHCHERAT S o, EHT2EDIEOBR S EIFAHEELVWZ LRE
5FThicnA, Shet, B EoEHBEARI EEEMRNOEELYET TS LTCEELRERLF
D, Lo, EFCAREES VT, {bAoRERTVW B b&ER 0 EHEGERELESEL T
&, Fh, BIBROX 5 REZUNOHEZERLL o THESIRLLDOTYH, EEVREYLEERFT L
BARCOWTE, BREEAKMAT, F4RLRLE,

HFRAEYR BRI V5 17180 5 b, FiFofE L, M\EHcedko 1% (115 #E4) Lk
RETHHOERMOHELTCRS L 18T, D 5% Rhododendron wadanum (v 7 =27 3 vy v
D) BERTHHEIPIVCTRIBEALDR-TEDY, *OMEEREYELE S L2440 79.6%%
HHTW5, b EREERD S Fagus crenata (77) TEED 13%HHCEL, RAC Fagus

==
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Table 4 Numerical representation of the Shiobara species. (macrofossil)

Species I;I;ég&?énosf Per cent
Fagus crenata (leaves 1,512, cupules 10, nuts 6) 1,528 13.294
Fagus japonica (leaves 1,288, cupules 4, nuts 2) 1,294 11.258
Castanea crenata (leaves 709, burs 3, nuts 3, aments 3) 718 6.247
Betula schmidtii (leaves 643, cone-scales 2, seeds 5) 650 5.655
Quercus mongolica var. grosseserrata (leaves 606, nut 1) 607 5.281
Betula grossa (leaves 601, seeds 3, cone-scale 1) 605 5.264
Alnus firma 523 4.550
Stewartia pseudo-camellia 412 3.585
Cercidiphyllum japonicum (leaves 391, seeds 8, fruit 1) 400 3.480
Acer micranthum (leaves 390, samaras 3) 393 3.419
Clethra barbinervis (leaves 389, fruits 3) 392 3.410
Tilia japonica (leaves 355, fruits 3) 358 3.115
Sorbus alnifolia 288 2.506
Acer japonicum (leaves 271, samaras 6) 277 2.410
Lyonia ovalifolia var. elliptica 243 2.114
Rhododendron wadanum 186 1.618
Ulmus davidiana var. japonica (leaves 154, samara 1) 155 1.349
Carpinus japonica (leaves 112, bracts 9) 121 1.053
Acer rufinerve (leaves 95, samara 7) 102 0.887
Trochodendron aralioides (leaves 85, fruits 3) 88 0.766
Cornus kousa 88 0.766
Hamamelis japonica (leaves 86, fruit 1) 87 0.757
Pourthiaea villosa 85 0.740
Sorbus commixta 84 0.731
Enkianthus campanulatus 84 0.731
Rhododendron kaempferi 82 0.713
Alnus hirsuta var. sibirica 80 0.696
Hydrangea paniculata (leaves 69, ornamental flowers 9) 78 0.679
Viburnum furcatum 76 0.661
Myriophyllum spicatum 753 0.653
Fraxinus lanuginosa (leaves 72, fruits 3) 75 0.653
Magnolia obovata 70 0.609
Rhododendron degronianum 68 0.592
Rhododendron quinquefolium 65 0.566
Acer mono (leaves 52, samara 4) 56 0.487
Canpinus cordata (leaves 48, bracts 5) 53 0.461
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Table 4 (continued)

Number of

Species specimens Per cent
Ceratophyllum demersum 45 0.392
Thuja standishii (leafy shoots 43, cones 2) 45 0.392
Pterocarya rhoifolia (leaflets 35, nut 1) 36 0.313
Celtis jessoensis 35 0.305
Lindera obtusiloba 35 0.305
Acer nikoense (leaflets 34, samara 1) 35 0.305
Sorbus japonica 3% 0.278
Quercus sevvata 3 0.270
Buxus microphylla var. japonica (leaves 26, fruit 1) 27 0.235
Picea polita (foliage shoots 3, seeds 19, cone-scale 1) 23 0.200
Tsuga sieboldii 22 0.191
Viburnum sieboldii 20 0.174
Carpinus laxiflora (leaves 11, bracts 7) 18 0.157
Actinidia arguta 18 0.157
Corylopsis gotoana 18 0.157
Prunus jamasakura 18 0.157
Kalopanax septemlobus 18 0.157
Woodsia polystichoides 15 0.130
Betula maximowicziana (leaves 6, cone-scales 2, seeds 7) 15 0.130
Acer palmatum var. amoenum 15 0.130
Berchemia berchemiaefolia 15 0.130
Cornus controversa 15 0.130
Corylus sieboldiana 14 0.122
Pinus parviflora (Jeaves 8, seeds 3, cone 1) 12 0.104
Rhus trichocarpa (leaflets 11, fruit 1) 12 0.104
Berchemia vacemosa 12 0.104
Acanthopanax sciadophylloides 12 0.104
Styrax japonica 12 0.104
Davallia mariesii 11 0.096
Gleditsia japonica 1 0.096
Viburnum dilatatum (leaves 10, fruitng shoot 1) 11 0.096
Acer diabolicum (leaves 7, samaras 3) 10 0.087
Woodsia manchuriensis 8 0.069
Alnus pendula 8 0.069
Rosa multiflora 8 0.069
Tripetaleia paniculata var. latifolia 8 0.069
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Table 4 (continued)

Species I;I;égggg nosf Per cent
Viburnum wrightii 8 0.069
Larix leptolepis (leaves 5, shoot with leaves and cone 1) 6 0.052
Stephanandra incisa 6 0.052
Acer miyabei (leaves 3, samara 3) 6 0.052
Salix sachalinensis 5 0.043
Alnus sp. (fruits) 5 0.043
Betula davurica 5 0.043
Betula nikoensis 5 0.043
Parabenzoin praecox 5 0.043
Trochodendron aralioides var. longifolium 5 0.043
Cladrastis platycarpa (legumes) 5 0.043
Wisteria flovibunda 5 0.043
Athyrium yokoscense 4 0.035
Populus sieboldii 4 0.035
Cudrania tricuspidata 4 0.035
Euptelea polyandra (leaves 3, samara 1) 4 0.035
Hamamelis megalophylla 4 0.035
Crataegus maximowiczii 4 0.035
Pyrus pyrifolia 4 0.035
Macckia amurensis var. buergeri 4 0.035
Artemisia princeps 4 0.035
Abies firma (foliage shoots 2, cone 1) 3 0.026
Betula sp. (aments) 3 0.026
Carpinus tschonoskii (leaves 2, bract 1) 3 0.026
Ulmus laciniata 3 0.026
Lindera umbellata 3 0.026
Clematis apiifolia 3 0.026
Actinidia polygama 3 0.026
Hamamelis japonica var. obtusata 3 0.026
Ribes fasciculatum 3 0.026
Saxifraga fortunei 3 0.026
Chaenomeles japonica 3 0.026
Malus sieboldii 3 0.026
Prunus apetala 3 0.026
Prunus maximowiczii 3 0.026
Prunus sargentii 3 0.026
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Table 4 (continued)

Number of

Species specimens Per cent
Rubus palmatus 3 0.026
Rhus ambigua 3 0.026
Acer mono var. glaucum 3 0.026
Ilex macropoda 3 0.026
Parthenocissus tricuspidata 3 0.026
Galium kinuta 3 0.026
Viburnum phlebotrichum 3 0.026
Potamogeton maackianus 3 0.026
Sasa sp. cf. S. palmata 3 0.026
Chamaecyparis pisifera 2 0.017
Betula ermani 2 0.017
Boehmeria tricuspis 2 0.017
Cercidiphyllum magnificum 2 0.017
Deutzia scabra 2 0.017
Hydrangea petiolaris 2 0.017
Schizophragma hydrangeoides 2 0.017
Kerria japonica 2 0.017
Potentilla fragavioides var. major 2 0.017
Prunus nipponica 2 0.017
Sorbus gracilis 2 0.017
Sapium japonicum 2 0.017
Acer crataegifolinum (leaf 1, samara 1) 2 0.017
Celastrus orbiculatus 2 0.017
Vitis coignetiae 2 0,017
Avralia cordata (leaflet 1, fruit 1) 2 0.017
Prerostyrax hispida (leaf 1, shoot with leaf and seeds 1) 2 0.017
Potamogeton perfoliatus 2 0.017
Polystichum tripteron 1 0.009
Blechnum amabile 1 0.009
Cryptomeria japonica 1 0.009
Juniperus rigida 1 0.009
Juglans ailanthifolia 1 0.009
Populus maximowiczii 1 0.009
Salix integra 1 0.009
Alnus maximowiczii 1 0.009
Betula platyphylla var. japonica 1 0.009
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Table 4 (continued)

Species Iz;ggggren(;f Per cent
Quercus aliena I 0.009
Morus bombycis 1 0.009
Polygonum cuspidatum 1 0.009
Lindera membranacea 1 0.009
Clematis apiifolia var. biternata 1 0.009
Berberis amurensis var. japonica 1 0.009
Cardiandra alternifolia 1 0.009
Hydrangea hirta 1 0.009
Philadelphus satsumanus 1 0.009
Ribes ambiguum 1 0.009
Rodgersia podophylla 1 0.009
Avruncus sylvester 1 0.009
Prunus ssiori 1 0.009
Rubus crataegifolius 1 0.009
Rubus sp. 1 0.009
Dumasia truncata 1 0.009
Acer mono var. marmoratum 1 0.009
Acer palmatum 1 0.009
Acer sieboldianum (samara) 1 0.009
Acer tenuifolium 1 0.009
Aesculus turbinata 1 0.009
Vitis flexuosa 1 0.009
Styrax obassia 1 0.009
Ligustrum tschonoskii il 0.009
Chrysanthemum sp. cf. C. makinoi 1 0.009
Saussurea Sp. il 0.009
Liliaceae gen. et sp. indet. i 0.009
Sasa sp. cf. S. kurilensis il 0.009
Gramineae gen. et sp. indet. 1 0.009

Total 11,494 100.0%

Note . Unless otherwise indicated, the organs recorded are leaves or leaflets.
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Table 5 Assumed growth habits of the Shiobara plants. (macrofossil)

Abies firma

Larix leptolepis

Picea polita

Pinus parviflora
Tsuga sieboldii
Cryptomeria japonica
Chamaecyparis pisifera

Juniperus vigida

Trees

Morus bombycis
Magnolia obovata

Trochodendron aralioides

Trochodendron aralioides var. longifolium

Euptelea polyandra
Cercidiphyllum japonicum
Cercidiphyllum magnificum

Stewartia pseudo-camellia

Thuja standishii Hamamelis japonica

Juglans ailanthifolia Hamamelis japonica var. obtusata
Ptevocarya rhoifolia Hamamelis megalophylla
Populus maximowiczii

Populus sieboldii

Prunus apetala
Prunus jamasakura
Salix sachalinensis Prunus maximowiczii
Alnus firma Prunus nipponica
Alnus hirsuta var. sibirica Prunus sargentii
Betula davurica Prunus ssiori
Betula ermani Pyrus pyrifolia
Betula grossa Sorbus alnifolia
Betula maximowicziana Sorbus commixta
Sorbus japonica

Cladrastis platycarpa

Betula nikoensis
Betula platyphylla var. japonica
Betula schmidtii

Carpinus cordata

Gleditsia japonica
Macckia amurensis var. buergeri
Sapium japonicum

Rhus trichocarpa

Carpinus japonica

Carpinus laxiflora

Carpinus tschonoskii Acer crataegifolium
Castanea crenata Acer diabolicum
Fagus crenata Acer japonicum
Fagus japonica Acer micranthum
Quercus aliena Acer miyabei
Quercus mongolica var. grosseserrata Acer mono
Quercus serrata Acer mono var. glaucum
Celtis jessoensis Acer mono var. marmorvatum
Ulmus davidiana var. japonica Acer nikoense
Ulmus laciniata Acer palmatum

Cudrania tricuspidata Acer palmatum var. amoenum
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Acer rufinerve

Acer sieboldianum

Acer tenuifolium

Aesculus turbinata

Ilex macropoda

Buxus microphylla var. japonica
Berchemia berchemiaefolia

Tilia japonica

Cornus controversa

Salix integra

Alnus maximowiczii
Alnus pendula

Corylus sieboldiana
Lindera membranacea
Lindera obtusiloba
Lindera umbellata
Parabenzoin praecox
Berberis amurensis var. japonica
Corylopsis gotoana
Deutzia scabra
Hydrangea hirta
Hydrangea paniculata
Philadelphus satsumanus
Ribes ambiguum

Ribes fasciculatum
Chaenomeles japonica
Crataegus maximowiczii
Kerria japonica

Malus sieboldii

Pourthiaea villosa

Clematis apiifolia

Clematis apiifolia var. biternata
Actinidia arguta

Actinidia polygama

Hydrangea petiolaris
Schizophrvagma hydrangeoides
Wisteria floribunda

Vines

— 98 —

Cornus kousa

Acanthopanax sciadophylloides
Kalopanax septemlobus
Clethra barbinervis

Lyonia ovalifolia var. elliptica
Pterostyrax hispida

Styrax japonica

Styrax obassia

Fraxinus lanuginosa

Small trees or shrubs

Rosa multiflora

Rubus crataegifolius

Rubus palmatus

Rubus sp.

Sorbus gracilis

Stephanandra incisa
Enkianthus campanulatus
Rhododendron degronianum
Rhododendron kaempferi
Rhododendron quinquefolium
Rhododendron wadanum
Tripetaleia paniculata var. latifolia
Ligustrum tschonoskii
Viburnum dilatatum
Viburnum furcatum
Viburnum phlebotrichum
Viburnum sieboldii
Viburnum wrightii

Sasa sp. cf. S. kurilensis

Sasa sp. cf. S. palmata

Rhus ambigua

Celastrus orbiculatus
Berchemia racemosa
Parthenocissus tricuspidata
Vitis coignetiae

Vitis flexuosa



Terrestrial herbs

Davallia mariesii Aruncus sylvester

Athyrium yokoscense Potentilla fragarioides var. major
Polystichum tripteron Dumasia truncata

Woodsia manchuriensis Avalia cordata

Woodsia polystichoides Galium kinuta

Blechnum amabile Artemisia princeps

Boehmeria tricuspis Chrysanthemum sp. cf. C. makinoi
Polygonum cuspidatum Saussurea sp.

Cardiandra alternifolia Liliaceae gen. et sp. indet.
Rodgersia podophylla Gramineae gen. et sp. indet.
Saxifraga fortunei

Aquatic herbs

Ceratophyllum demersum Potamogeton maackianus

Myriophyllum spicatum Potamogeton perfoliatus

japonica (4 = 7)), Castanea crenata (2 V), Betula schimidtii (F7 A v v 3), Quercus mon-
golica var. grosseservata (3 X#+3) DIEE-TWw5b, Thb 18ED I B LI BRNEGEFETH B2,
% DT Lyonia ovalifolia var. elliptica (x> %) DBRE®E, Castanea cvenata, Clethra barbinervis
(W av?) LE6EBABREHLBETLCIATCHMTIRETHS.

—H, 1% dficine, 0.1% Q2864 b b 380 46EHH, TORFVHEFETD
B8, BEIEE® D Trochodendron aralioides (v = 7 & <) KU Buxus microphylla var. japonica
(v %) RHIERZERD Carpinus laxiflora (7 » >~ 5), Quercus serrata (27 5), Lindera obtusiloba
(#vawv.Aq), Hamamelis japonica (=% 2 ), Pouthigea villosa (51 =2 %), Acer rufinerve (v
Yo H =), Viburnum sieboldii (2 <%) I rEGRE»ODBEHCERAEELI ST LT3,
EEALEEYRE 171 &, (LEEHEN0.1% (12 B4 mhEicioWEN 107k, £05 b,
O LEME (0.009%) LHAEHLARWEABBLLR-TW5,

AEHANC A EFRAREYBERES R RLLL KR, BRAARZECEENILEL, £40
53.8%IELTWVWA, RWTEKLLE (24.0%), BAEAR21%E (12.3%) DlELk->Tlkh, Bi
HAENLERAEVGHRELY LD TS, EE (1931h) BESttoBRLAREDECERCEEYER
POBEORFECE T HIERNLRAY L bW ERNE L L, ThbIEHHUEOKEEL
S THELE D THAS LE 2, Ll, SEOF—2nbRI0ELIZFEIRR,

BMOFILR LLBERLBEROUROENLEL AL L O, BAXEBHC X 2HECREMED
53.8%TH % O IEREEIETIZ90.1%TH - T, BARERCHEL (tEOEHERS W2 &
ERLTWS, —H, BAERR, FhidBcBRoslacENEN s TWwb, BEXELH
AEHEARTLADEREN DRV DI, BARER—RIABCEOAERENES L, EXENLESR
wAHEL, #ROBBEHTHOCEMEFGEHL TV 58, BEFHO0LH PR THS LIKRPE
DOENER T L, ABOBTHBLTLE S RDMALELTEICS VW ENFEREE L LA
B
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V.2 femika
ARETHY B> ABLER, FLLTCACENMERALDAEE (BB #15m, BH20mo
EEBHRESOBREOHENLER LA D THAD, N GOEH) KRLLEERRSLL 455
5r5Kk, COBRETRRELBECABNMAREGEATVS, BE (1984) BZoBEHEO L F - F
D 3BEOVWTTFENIEM SN ET, FBED OB TRETIHERE B, SEIEFHEOTE
WAL 3 B Hic e 10 Sx iz, FMETEARAL, BERocHVERRE, TEhoesE
ERERELZC, KEbEREEIR TV AKEEE oV P EOMER» L ARG R RARL.,

V.2.1 nEoOFHE

SMOBEFETEOBD TH B,

AE R - 20 g FFE ~EBAE - 7 » (WKFRLE > EBER (B/LTHEH, HE2.9) -7+
T A > HitE s ) AE >R (ZOBRBTERYRENSBELLOT, Y2ty E) ->HHED
VAR — FA — B,

TEBILBEOHBIC Y- TiE, L7 — VATORY PEL TDE, 1OV 45— DLl
YREETHIOCEE L, FORBIETRCRLLL S, B8 - RToEHEGKERBC Lic
b OBERLB SO0, HIETEE No.2® 236 b, &EmEE No. 11 0 552 {8 & e
Blagihtkh, {LAOREREBLREFTH -,

V.2.2 8 i

FEIhEH GEMtEDBE, REINDDEELY "B« “$" REEbEboid, ZoR
ECRIEBILEO 2 EHEY “BE" L5 OCHCERETS) oL, $HES (AP-18, RIEM
(AP-2) 35, o # M x K BEARE (NAP) 4 RV £l (FS) 3 0&:50EET, 0BHEFD
FETHOLENEEhT\w5b (BET75),

SEBISW LR BB L, B8t o TEE No. 11 » 8%, mEEHE No. 2
D% LT B, BEATIE, T.CT. [T=Taxodiaceae (% F#}) ; C=Cupressaceae (& / ¥
BD ; T=Taxaceae (1 71 B, TEMHL 30 x B OBRY ClLEDOREFREBI L > T T, C, T.OW

gok KEULEOEETEK.
Table 6 Numerical composition of assumed growth habits
of the Shiobara plants. (macrofossil)

& # B # %
Number of species Number of specimens
= VN
(Trees) 92 ( 53.8%) 10,360 € 90.1%)
& YN 0 o
(Small trees or shrubs) 41 24.0%) 887 C 7.7%)
o 5 W o, o,
(Vines) 13C 7.6%) 57 C 0.5%)
Be 4 E K
(Terrestrial herbs) 20 Ta-355) 65 0.6%)
K 4 E AR
Cuabis hethe) 4C 2.3%) 125 C 1.1%)
Total 171 (100.0%) 11,494 (100.0%)




HBTE  BEBRHECRLE—EE.
Table 7 Numerical representation of the Shiobara flora. (microfossil)

[EBHE 5135 8 I & 365E)

(Sample numbers are the same in figure 8)

HEES
Semplemmber| ¢ || 5 | 3| 4| 5| 8| 7| 8| 8| w| m| w| 18
{LBa4 Fossil
Abies 13| 10 3 3 1 2 6 1 31 24| 10| 1N 3
Tsuga 19| 25 2 21 10 2 13 1| 18 8 2| 18 6
Picea 9| 18 2 1 5 2 14 = 15| 24| 25| 47| 12
Larix 2 e = 1 o o . = = . 1 — o
Pinus 6| 19 2 4| 11 9 6 2 71 10 2 5 5
Sciadopitys — 1 — == = — = > — = = 1 =
Cryptomeria 5 1| 11} 25 1| 17| 13 7 8 9 2 6| 14
T.G: T 18 6| 101| 93 1| 94 3| 56 9| 29 2| 10 8
(AP-1total) | (_72)| € 80) (121 (129) € 29)) (126) ( 55)| € 67) C 60)| (104) C 44)) € 98) € 48)
Juglans 9| 13| 21| 12| 26 8 9 4 9 19| 13 4 4
Pterocarya 15 i 12 8 Ui 10 1 5 3 13 3 7 8
Myrica = = = 1 = — = = = = = 1| —
Salix 3 = o — - - . 1 = o~ 1 1 =
Alnus 34| 58| 63| 61| 132| 61| 50| 61| 33| 67| 292| 155| 118
Betula 6 1 5 3 6 4 50 14 3 2 41 11 6
Carpinus 30 = = — - — — 27 - . = — 18
Carpinus-Ostrya = 5| 46| 44| 12| 34 4 = 41 30| 27| 15 ==
Corylus 6 1 8 6 6 10 2 2 = 1 4 4 ]l
Castanea = = 1 4 = 2 1 % = e =3 — il
Fagus 41| 27| 120| 122 | 44| 88| 37| 72| 104| 106| 56| 44| 19
Quercus (Lepidobalanus) 34 10| 20| 17 4| 34 3| 12 9 6| 14 6 3
Celtis-Aphananthe 14 1 14| 25 3| 25 = 11 1{ 16 3 6 3
Ulmus 6 e 18 6 = 10 - 10 . 62 = 23 9
Zelkova i — 12 5 - 7 = 4 — 21 = 3 15
Ulmus-Zelkova — 9 = = 30 = 11 — 20 == 24 = =
Cf. Moraceae = = = = 1 = = == = = == s 1
Euptelea — = = = — - . = — = 1 - -
Cercidiphyllum = e — = = = = = = = i = =
Cf. Corylopsis 1 = == = = = - = — = == = 1
Prunus 1 — . . . - . == = = — — —
Rhus — = = 1 = = = = = = = = il
Acer 1 1 2 2 = 5 = 1 o 1 1 == 1
Tlex — - — = — — 2 = = — =— = 1
Buxus = = = = = 1 & — — o 2 1 =
Tilia 1 2 = 1 3 2 2 o 3 1 1 = li
Cornus = = 1 == — = = — = = = =1 =
Araliaceae = = = — . = 1 = b o . - 1
Cf. Clethra = = 1 e — — — = = = = = =
Ericaceae = = = 1 = 1 = 3 = 2 11 9 20
Styrax = . . = - = o il . = = — =
Fraxinus 11 — 3 4 = 1 = 8 = = i = 2
Ligustrum = = = 2 = 1 = = = = 1 = F=
Lonicera = - = = = = — - = = = = 1
Vibrunum = = 2 1 = = &= = = B == 1 1
AP2tota) | (220)) (129)] (349)| (326)| (274)| (304)| (128)] (243)] (189} (347) (460} (291) (236)
Avrtemisia 9 1| 12 6 11 2 2 4 1 3 8 2| 18
Gramineae 3 8 i 2 4 6 4 4 . 4| 19| 58 16
Cyperaceae 2 1 4 3 i 4 = 2 8 = 1 2 3
Other NAP l; 2 1 1 - i, 4 2 . — 7 7 6
(NAP total | (15) ¢ 7) C 18) C 12) € 16) € 13) € 10) C 12) ¢ 90 C_ 7)1 € 35) € 69) € 43)
Lycopodium 35 _— = . = = 2 il — — = = —
Polypodiaceae = = — = == 2 S 3 = i1 - 18 5
Other Pteridophyta 83 3 6| 12 5 7| 59| 52 8 ) 81 41| 23
(FStotab | 1) ¢ 3)C 60 C12)C 5)C 9 C6DIC56)C 8)C 6)C 8)C54)C28)
Unknown 3| 7 3 6 4 4 4 3 3 3 5| 10 4
Total Number 428 | 236 | 497 | 485 | 328 | 456 | 258 | 381 | 269 | 467 | 552 | 522 | 359

T.C.T. (Taxodiaceae, Cupressaceae, Taxaceae) AP-1 (Aboreal Pollen . Conifer tree)
AP-2 (Aboreal Pollen : Broad-leaved tree) NAP (Non Aboreal Pollen) FS (Fern Spore)
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ThHREHITE i VEE] 23508 Nos. 3, 4, 6 TEREH 20.3, 19.2, 20.6%% 5D CEAMIKE L,
Abies (& 3 B), Tsuga (7 ¥&), Picea (+ v &), Pinus (= &) RO Cryptomeria (XFB) %
TS ER LTS,

IRZEBTER © W Juglans (2 & 3 JB), Plevocarya (7 7 v 3 1&), Alnus (o~ 7 *[&), Fagus (7
78, Quercus (Lepidobalanus)(= 3 3)&), Cellis-Aphananthe (=7 %@ & 4 7 7 FBORFH>
MR, Ulmus (= VIE), Zelkova (7 ¥ *8), Ulmus-Zelkova (= VB E ¥ ¥ FEOR D
BIEVALE) R EOREIEHEY A LERZR A LHBE L TE Y, Fhod Alus NELBEHT, ROT, X
AR E LCAEHRED 1467 & 2% 5%, Fagus crenata RO F. japonica TRFEE b Fagus &
e pbBEEZEHR LTS, —H, Rosaceae (-3 58l) % Aceraceae (# =55l © REEHEBITK
BB CTREHELEHRED B> TH WP, {EBM{LE ©13 Rosaceae ® Prunus (V7 5 [B) Bk
No.12:5 1{@kD &, Aceraceae TiE Acer (»=FJ8) 23 No. 6 ¢ 5 EHEHEE T TV B 4T
1~2 84, 3 Nos.5, 7,9, 12 2 bITERRL B,

HAE R, Artemisia (2 =¥8), Gramineae (£ *#), Cyperaceae (¥ v V 7/ 4&) Ak
M%<, v XTI Lycopodium (e Ay 7 #XFE) BEB No. 12 LEETLHORIIUD, £H
Brb&EHERD LTV,

V.3 TEM{tREoOEEOHE

VLIDETHENTWB L 5, AELAORERE & BAmy L o b, BRIAMESEG 7 -
HeEhs LLBEOBRHE T RoMER2BET S LA TE B, LoMEYEBB L CIERLED
FhaEEIL W CRIERHT L TR 5, ik, ERARt T2 KB A% 8 RITRL K,

STEEB OTEM LTI, Pinaceae (<= Yl WET % Abies (£ 1 B), Tsuga (v #JB), Picea (+
Y eB), Larvix (73 <YE) KU Pinus (=Y B) BRWIERLD, FhEREOTEMLEGRIIET
ELAMABEBRLIE T ERT A 0D, EhoE#EECTE s, FRIEH CRAEHDO R
Abies, Picea, Pinus 7t & CII REL AL BHEE I hABUMNC Y, ERAAEYROHER & BT
BEeh s, BEOBMBEMFIROGESE BB, bR L T, Abies homolepis (772 mE3),
A. mariesii (7 A%V + F=v), Picea bicolor (1 5% i), P. jezoensis var. hondoensis (+ v &),
Pinus densiflora (7 H <), P pumilg (~4 <) kERBEDABFERCEFT L Wiz & &+448
Y (T

Cryptomeria (A¥B) XBHE1RBI1ECHY, »oEFIAHEDFHEG 1EYREEACEETHE
ThoH b C japonica (A¥) LtEx2bhs, —7, T.C.T. @4+ 5A8LEE LTk Tax-
odiaceae (X ¥8) D Cryptomeria japonica, Cupressaceae (& / 1) © Chamaecyparis pisifera (%
7 3), Juniperus rigida (& X), Thuja standishii (7 =) BEHLTWAR, ELETIE, Zh
st d Taxaceae (1 F41F) D Taxus cuspidata (4 +4), Torveva nucifera (%), Cupres-
saceae @ Chamaecyparis obtusa (& 7 %) T U Thujopsis dolabrata (7 27 a) REEhT\\Wicbok
HEIh 5,

IEEBOTEMILAETIX, Juglandaceae (7 A 3 Bl @ Juglans (2 & 3 |8) RO Plerocarya (¥ v 7
N 3B BKBULED Juglans ailanthifolia (A = 7V 3) & Plerocarya rvhoifolia (4+v 7 4 1) IK¥h
FPhMNT 5, BERBXRD Juglans & Prerocarya X h Fh 1B 1ETCHHDT, hoBENEER
TWBBEREMITIZ E A &L,

Myrica (Y= €R) L4 THARIAZRELE LTV Y, KE{bAOHB»bH#EShDEL L
CTRILEE» LARMN P EF-HRT) oW T5 M gole (Y5 vr¥) &, BERLA GBRF
—HEEHE) 5T B M rubra (Y =) 855, L LIERLGDEER5H No. 4 & No. 12
LExhZh l1EEToLIEE TV Enb, ZhLREROH LB R T HTREFTL T
WieZ EBEZLRD, LehoT, Co28O 5 LT, EE-rLHRHCELIAFRLFED M
gale DR DAL,

—



#ek  TEMHbE & KBELE o,
Table 8 Comparative table between micro- and macrofossils.

* No occurrence

Microfossil Macrofossil
Ables .......................................... Abies ﬁma
TSpgae+vwreeeerseseressssessinnanoirnnanees Tsuga sieboldii
PiCell .......................................... Picea polzm
Ld?’ix .......................................... Ld?"lx leptolepis
PIRas eeveeereesstnnes it Pinus parviflora
Sciadopifys eeeeverereeeeseesesasncnn *
Crwtomeﬁa ................................. Cmtomerz'a jzzj)onica

Chamaecyparis pisifera
P CNT, o oy s S s TR T Juniperus rigida

Thuja standishii
JUGlAnNS «++errveraererrorennninis Juglans ailanthifolia
PLor0carya - severseneemnannnesiiaaness Plerocarya rhoifolia

Populus maximowiczii
Populus sieboldii

Salix integra

Salix sachalinensis

Alnus firma

Alnus hirsuta var. sibirica
Alnus maximowiczii

| Alnus pendula

Betula davurica

Betula ermant

Betula grossa

Betula .................................... Betula maximOWiCZidnd
Betula nikoensis

Betula platyphylla var. japonica
Betula schmidtii

Carpinus covdata
Carpinus japonica
Carpinus laxiflora

Carpinus ischonoskii
Corplas w«++sssssmremssmmeseninismnsines Corylus sieboldiana
Castaneq «+=-++orrrrrerrserersiecinien Castanea crenata
Fagus crenata

Bgng et [ e e
Hagus japonica

LT .



FEER (oIE)
Table 8 (continued)

Microfossil Macrofossil

Quercus aliena
T o Quercus mongolica var. grosseserrata

Quercus servata

Celtis-Aphananthe -+-=--+-==-=s-rereeeenes Celtis jessoensis
Ulmus .................................... { Ulmus daﬂl'dl-dnd vk japonica
Ulmus laciniata
ETBii seete g s e s %
Cf MOraCeae ........................... { Cudmnia tﬂcusp?‘data
Morus bombycis
B AR e T e S B Boehmeria tricuspis
P T e i A R S e Polygonum cuspidatum
H R TERERe EE E TEEE SA E E R EE Magnolia obovata
Lindera membranacea
R R R ST PRI Linde?’a Obtusiloba
Lindera umbellata
B erereenieseetiiiraeteetnenise s eeciiniins Parabenzoin praecox
Trochodendron arvalioides
i o il { s
Euptelogr--+vreeeeessrrserscrnssniainnnnns Euptelea polyandra
Cercidiphyllum — «vevesersnreessenens { Coraidipliim jabouivm
Cercidiphyllum magnificum
B o ps——— {C’e’"‘”"s i
Clematis apiifolia var. biternata
S it i N e B e el Berberis amurensis var. japonica
oy ST T RS 2 P SRS Ceratophyllum demersum
Actinidia arguta
Bl e A {Actinidia -
il S G e S TR R Stewartia pseudo-camellia
Cf. CO?_’)’IOIJSiS .............................. CO’lepSl‘S gotadnd
Hamamelis japonica
H ErEeTESR O RS AR R S Hamamelis japonica var. obtusata
Hamamelis megalophylla
et T R B TS R S S Cardiandra alternifolia
B S R S S R R B RS Deutzia scabra
Hydrangea hirta
B T e S S R Hydrangea paniculata

Hydrangea petiolaris

= s



#8E (03%)
Table 8 (continued)

Microfossil Macrofossil

3K seeerreresereasosiiatnrecacsneraaseesianceres Phl'ladelphus satsumanus
Ribes ambiguum

§ D { i

R T e T e S SR AT R T 5 Rodgersia podophylla

H eerreerereerieeneeeeeiecinienareeeneenaanaaen Saxifraga fortunei

F oS N S S e S s R Schizophragma hydrangeoides

ME  aoleeeinesiosisiis iibimeiti s s i s Samein Aruncus sylvester

S e TSRS 8 ST ST TTr R e T Chaenomeles japonica

O e s I S A TR SR Crataegus maximowiczii

Bl ot S i e e il e Kerria japonica

R - Malus sieboldii

B S T S T T S bbb e 5 Potentilla fragarioides var. major

G i A e R Pourthiaea villosa

Prunus apetala
Prunus jamasakura

Prunus maximowiczii

B Husssisasiswmsi s ami o 2
Prunus nipponica
Prunus sargentii
Prunus ssiori

e | (R Sl slosisiichlasi tosloisiosiseis Pyrus pyrifolia

B, 18 T T R T e Rosa multiflora
Rubus crataegifolius

B it A i Rubus palmatus
Rubus sp.
Sorbus alnifolia
Sorbus commixta

S A S R i T T
Sorbus japonica

* Stephanandra incisa

* Cladrastis platycarpa

P RN Dumasia truncata

& T G e R v e 6 Gleditsia japonica

i R e e MR AT AR S Macckia amurensis var. buergeri

B eresereereeeninieterettti e eeeeenaia Wisteria flovibunda

R eEEEE T T g A T Qe Sapium japonicum

{Rhus ambigua

Rhus .......................................

Rhus trichocarpa
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Table

k-2
8 (continued)

Microfossil

Macrofossil

{

{

Araliaceae

Cf. Clethra

Ericaceae

Acer crataegifolium

Acer diabolicum

Acer japonicum

Acer micranthum

Acer miyabei

Acer mono

Acer mono var. glavcum
Acer mono var. marmoratum
Acer nikoense

Acer palmatum

Acer palmatum var. amoenum
Acer rufinerve

Acer sieboldianum

Acer tenuifolium

Aesculus turbinata

Ilex macropoda

Celastrus orbiculatus

Buxus microphylla var. japonica
Berchemia berchemiaefolia
Berchemia racemosa
Parthenocissus tricuspidata
Vitis coignetiae

Vitis flexuosa

Tilia japonica

Myriophyllum spicatum
Cornus controversa

Cornus kousa

Acanthopanax sciadophylloides
Avalia covdata

Kalopanax septemlobus
Clethra barbinervis
Enkianthus campanulatus
Lyonia ovalifolia var. elliptica
Rhododendron degronianum
Rhododendron kaempferi
Rhododendron quinquefolium
Rhododendron wadanum

Tripetaleia paniculata var. latifolia

0 =



HE (0o3®)
Table 8 (continued)

Microfossil Macrofossil
e AR S R T S S e Pierostyrax hispida
ey e [ Sre o
Styrax obassia
Fraxinus -+ -eereeseeersrermensenennosscncnns Fraxinus lanuginosa
Ligustrum-+++==+-sssvessessineassiainannanns Ligustrum tschonoskii
Bk reecersirresnianetaieciectaiaininrarorrenens Gah'um kinutd
Lonicerq +wveeeere e e *
Viburnum dilatatum
Viburnum furcatum
Viburnum oeeecevrmreeriimiiciiienen Vlbumum phlebotnchum
Viburnum sieboldii
Viburnum wrightii
Artemiisiq rorereveeerrrrrierrersrenneesieieis Avrtemisia princeps
B S S S A S e e S T Chrysanthemum. sp. cf. C. makinoi
PR Ottt e e R SR S Saussurea sp.
Potamogeton maackianus
5N e ———— {Pommogm .
R R O R AR RO Y [rioes - SR Liliaceae gen. et sp. indet.
Sasa sp. cf. S. kurilensis
Gramineae «-+---++erereessnserenevennnns Sasa sp. cf. S. palmata

Gramineae gen. et sp. indet.

Cyperaceae -

Lycopodium
Polypodiaceag: -+ «++rseseersesinesrenns *

Davallia mariesti
Athyrium yokoscense
. Polystichum tripteron
Other Pterldophyta .................. ] . .
Woodsia manchuriensis

Woodsia polystichoides

Blechnum amabile

— 87 —



Salix (¥ > FB) wHUYTHARERELTLS. integra (1 X2 ) ¥ F), S sachalinensis (F
=¥ FF) OL2EAEHRLTHED, ThHLUMT S bakko (X y 2 ¥ 7 %) OIERHEERTHTD
T\,

Betulaceae (# -3/ 8} AR A CHEY - EHEEEcEETHS, EEERRLLEY,
HBE Lo fEm bR e & 2 KELA . Alnus (~v 7 %]8) A, Betula (» A7 %B) 711, Car
pinus (T B) AR, Cormylus (~o A~ B)1IBEIR->TW5, TERLALLLATCELTFEIh LRI,
Alnus B5 A. japonica (-~ 7 %), A. matsumurae (v ~ZX~v 7 %), A. sieboldiana (A * ¥ > %
7<), Betula vx B. cowlifolia (v 7 m 5 v ), B. globispica (V2 hv-_) i Thb,

Carpinus-Ostrya 3N HPBERRETL, bThADHNEBHLTE Y, (CEOHRERBR L 5T
& Carpinus & Ostrya (74 #B) ORFPB LI WEBETH S, KEULA DL Ostrye YT 54k
RAERBEFTTCOEZAEH LTV, —F, Canpinus IHEBRICEFTTHYTFREBOTNT U
BRENMEE LTCRARIhTWA &b, ZoBBEOTERIILAE Canpinus LEZ DI B, L1L,
KA L > THEIAD [EFORMBEL GHW T Ostrie BEER T2 L 3E2bh
5,

Corylus (-~ -2 3 B) 13, BAE C. heterophylla (-~ 2% 3), C. sieboldiana (¥ 7~ 3) RO C.
sieboldiana var. mandshurica (v 7 »~2233) O 3BHNIBIFAREROLGEEFCHML TS, K
UL E DB C. sieboldiana 1 BOLANRER LTV, fRoBENES TR CWATTRESESL B B,

Castanea (7 VJB) WBEEBARTIEC. crenata (7 V) 1 BOZNEGEETE,»LEEHCHTTH
ML T\W5, K#LETE Fagus crenata (75), Fagus japonica (4 %7 F) LR WTHE (6.2%
) LTwsd, ERbEcrIERcdicn, 2 ) 3RREFYE L—RBEIE LMEbh 58, Fix
TEMEEEBOVIVHREIET, ZFORELRZOSHFHERICHIZ- W Ebh T35,

Fagus (77 B) BHERBAETILF. crenata RO F. japonica D 2EHD 5, F. crenate \3ILEBER
oIl E coBBRFILSML, —J, F. japonica 3ARMCEF HKFEEMUD F. crenata X h =
EvIL#D, TELCABRETREAEBLTVS, Z0X3, MENETTLIBIENCRRIL T
20T, TERFHOBICHEOBINNZ - cEH L i, BEBKCI VAR LS
BFTH BN, BEECRBEHEOBINILT ALY, KELETR RO 2@MREEL W55, B8
WETY Alnus Wl NTEHL, FORTHREZ L OROEBAEEDOTE Y ERT S L CE g
ElnoTb,

Quercus (27 @) BEL L CBES» bHEATICHMT 5 EiED > B Cyclobalanopsis (75 H
YHE) &, FLLTHABRF»OBRBCETTHEEN ~ED Lepidobalanus (=27 7 HRE) kBl
ShTwS, TEHORE I LHEL 20~25 4, HEDI0~364 LigoTWTIZ- EHEEDORFIHT
57 (fExk, 1972), BELEHTH D, SEEH EhTEMLE L Lepidobalanus TH 5, K
CETREEY CEOSBHER LTV, B EIER IR TUL L,

Celtis- Aphananthe 1. Celtis (=7 *8) & Aphananthe (& 27 7 ¥B) ORXRJPBEEClhhrold
DT, KE¥X30~40u, FIEMHBT3ECL) BOARDAIERTH B, Celtis ZBIAEHE ISR
WHLHEF AT B L, C sinensis (=7 %), GRED C. jessoensis (= =/ F), ROIWUAK .
AN« DNER - FROBRF 2 OHBAF I TEE TS C biondii (23 Favtv=/F) O3
ERDH DM, KBYLA & LTk C jessoensis 1 ALLEHE S EHLTC\W5, —F, Aphananthe i3 A.
aspera (&7 7 %) 1 EHABEIEMNOBERUEL HEE « LM » FER 7 L OBRSH» S EEAFTTHT
THMLTWER, ERTRAEIAZERL Ty, Lo CAkBELE»LEEIh 5L C.
jessoensis THHM, TOMD 2EHIEERTWAHTATEEL D 5,

Ulmus (= VE) O RBEAEOBRER T U davidiana var. japonica (-~ =Vv), U. laciniata (& =
) RO U. parvifolia (7% =v) BbH, REMAETRH2ENEHL T3,

Zelkova (r ¥ *B) XBATIRZ serrata (5 v¥*) 1BORT, KM« ME « AMOGEE TR
LERWFEAML TS, KEMAIERCRBEEETOL A IEGIERIA TV, 30T,



IR (1940 ; p. 17, fig. 6) XIERBERE D Zelkova servata DEMFTREL T W52, SEEEFEE
AEOWTHRELIEC S, BRI EOMERIC > T WA Edbh, Canpinus D 1EEBREL
e, Linl, TEMHMUBRIR X - T Zelkova DHEBZHACAET L C\ic 2 EDNIFE X i,

Ulmus~ Zelkova V%, Ulmus & Zelkova DX B HECWEH{bAaTh B, ik (1972 KX h
X, Ulmus GIERRIOKZ X0322~40 ¢ T, ABIBEREE LTS, —7F, Zelkova it 30~40 u
T, &L LTI BT, EEO L Unus L VWA TRATESLELTWA, L
L, {bEDORERRBIC X o Tt Ulmus & Zelkova DRFINTE Wb DL 55,

Euptelea (7 9% 7 58) CTRELEBKRCE. polyandra (7% ¥ 2 3) 1 @DORBEMNBEOCAMDE
B HLERFCIMLCED, ABLLGrORELERBEHL TW5,

Cercidiphyllum (» v 5 &) T KRBULE T C. japonicum (H v 3) & C. magnificum (v ~% Y
) OLEHEL, BIHMHIESELTVWS, EREETREM No. 11 25bb T 1 EE G SR
B E R,

Prunus (7 &) % &%r Rosaceae (- 7FD) BABLETCHRILEL DB ETLHTH B,
TERLE T Prunus 1 BT, L2d 1EEHELBRE STV,

Acer (=78 BARBEELL T UEIELL, B W THRKNEETHS, BEDS
ERICET TS Acer B0 BIZRATWED, TERLE & LT HERNIEF D is,

Tilia (=7 %B) X, BEBKTX T. kiusiana (—~7 7 %) NEEE LM, T japonica (=
7 %) BROT. maximowicziana (A AR F A 2 a) PEREICALHMLTE Y, KE{ETE T
Japonica WHBHIZ S BEH LT, B LRZERE,R DIV, T. japonica IS DESLEE T
WA ETREMED D B,

Ericaceae (v v oF) 13, 79I HOBEAB L LTCHEOLBEBICIEBRBY FELSTML TS,
KELE TR TREER LA, (B8R s nblsticd Rhododendron japonicum (v v % vy
), R. pentaphyllum var. nikoense (7 751+ > 4), Vaccinium oldhami (F 2 ~€) te &% DEMN
EFThTWBUEERND S,

Fraxinus (+ 3V 2 B) 13, KELGE L LT F. lanuginosa (7 A £ &) 1EHREL TS, BED
BRI Z8BEVNEBTL TR, TXTCOBHITERMEE LTOEB LTS HESELRD 5,
Bz, 7rRooHBIczE—R LR WS RT F ospaethiana (4 2) MEFThTwbZ it
+oBETE S,

Avtemisia (2= FB) BF7BlcBL, L ULTEAE»S R RAEEEY T, BB TR X<
B EhBEHETH S, Artemisia 3BEDO BARCREH L LEHFNFTI0BIEBTLTED
D5, HREFE FEo Uz EBRIRE R b Dk A. manshurica (A + =2 2 &%), A. keiskeana (A *
ax¥), A monophylla (v + vS=axx), A montana (G a3 eF), A. princeps (2 &%) ¥
DB AN, KEEEELTIE A, princeps DEN I BELTWABITER, EHLAEREECELT
¥hH, LEOBEOFENE LLNS,

Cyperaceae (# ¥V V 748 D% BEFLEOERFECRBIEHEY ThHD, —BABIEEL
TETHZERIEBC IR THBL, TEMMLEE LT E S ERT A, BEBRCLWTL R
CREAIBREETTCOLEARE STy, FADORABMCETAHABI0U ELD S, B8
bREE, KEBWCEFTTS Cyperus (¥ v ) 78D, Scirpus Gr2r A4 B) =, BHALEZ LD
Fht ¥ CRCEEE TS Carex (AFB) mEDTEBRNE L EETR TV DR H S,

v AWM D Lycopodium (e % 7 5 X5 B) KU Polypodiaceae (v 5 £~ fl) BB E CHEH
BRTVAHPRBERER L, oo FEEEMUE TEET 5 AKEE Tidb T 6 BHE
HT20RThs HEARCHELTVWA Y FEIA0ELS VL0 ELEbITEY, SHT
HEE D EERHALEEE E CABIEb BN E ., Lo, v AHEBOREREGH bETERE
PHETHZ L IERETH B,
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V.4 KEULE & TEMLE o E HE R

BYLAOHRICE T, {LROBNLERERA LD E ¥ 2 OWREREOHR S hic Yo HEyH
RIS S LEMTAHZ LT E R, —BIESEL TR, {LEoEHED S WY HERMICT
IR L T EBRLTE WA, EYeRBC L nECTEROLERBCENLLORERTH
5, B0 X 5, EAEREFTHTHLTLE SBEILSVEDAEELTEIIZL L, HEBOB~
DOBE P EBHER B ARDEDE NS EHTAEERH S,

BUETERE D RETERE I N CIE O AERR SV EEhhTw 5 L (K, 1972), BEETER
RBE LA TH B0, EHLAERYRS R RECHY o1 L 2 RIETEEY X » LT A EA
NhbhD,

i, ABLEEERENOMEEY, ERLERI b WHEBEOMERRETL LD EEbRT
i, zOBEBE LT, MEOBEWVEEREMNSHEEZIhILIOTHS, LrL, BE Q97D =4
HoKREA ETIEBILER X AFRERC L hiE, CoBRREEEgcLwWIRESE25b0T, &
EIEREM I oV TS T E By,

BEWROFFH 2 CobAESE (B, 197D wi\wTh, KE(LHE &IEMLR o BN % i
T5E, REEEGCIRBEERELELTVERE10b 6T, TEH{LRRER L Tuwituvd, 4
BOEHRIZEEESEE3HEANTINTVS, Lk T, TEMOIIC X 2@ c B Emy it
HERBZLTERTH D, TEBACTOR TV HEMOIER ST OFKERC S ZoEMIT X BEbh
Tuwb,

HRBROTERLA  RETEEY S ERRNC S <, REEEYS, RE(LGTEBERELTVWAZ L
LB ELThH D, —F, KELATRETE X 51, BRCHYT s LREEHE
BEL, ERABEREBEROE&GELEBIIET I,

BIERLEHEE 2 KRR S TEM bR EHBEM S RICRT X 5 kRSB TE S,

1 TEM LG D LT 5 Y

2 TEmitaoER RN ER Y

3D TERLEROCKBLENR & SIS ET HiEY
4) KA EHE MBS REY

5) KELFEOREH T2 EY

DOTERLE D 4 3 240, $3E# 0 Sciadopitys (= v ¥ ~*J8), JREH O Myrica (¥~
8), Zelkova (7 ¥ *B), Lonicera (A4 HXFB), EAE®D Cyperaceae (H+¥ v 1 74+,
Lycopodium (e 2 % 7 # X 5 &), Polypodiaceae (7 3 Ko 8 o 7T@ETHB. 205 b,
Sciadopitys, Myrica BO° Zelkova VLRIEEREYTH 51, Sciadopitys F O Myrica AR D EHREND
LW Enb, BEOBHLBIICHBEEHBBEECHLTACET L TWich 0o bER ST nREx
L, B LboTh 5.

Zelkova XEATL S HRFTHALEBHCETTHHETH S, SEOHECRIEMILEDE
HENLEPIS LW IERELS, KEEL LT YURETRTWTIWEToBETH S, h
FCRAEMAARRWRZ IR TV, ZOBEBHBERGHLR,

Lonicera ZHIEIEREY ©, —BHE L TRBREENTER D L LTRB YW E0MER S hT
WABDIK, SEOFHETE, ABEL LCERN L, B LEDOLPBEHE I hT\WT, BEOHE
LRRFOBERLRLLRE, L, SEEHELIOR, b TrefEibsa 1 BT Ehwn7T,
hDohrOBEOBWHRERASZ LI TER, 1, HEFENLLAT, 2Nz o LR
LTWwhdboo, BEHizdhrolcéErLbhs,

FEROEAFEVRIEMEAE DL S50 KRBT ELTERI S WHEEREREZE 2 bR 5,

DOTEMILEOEHELEE B O DR, Laric (HF~ &) & Sciadopitys % Wk < §13
B, Artemisia (2 =FJ8) RO Gramineae (1 38 BbhFbh b, thbixvih b AEEEY <,
KBGO ERBRS IS EnbEL S E, SERICOWTREBOBN SR TOH LT Wb D L

e s



Bbh b, BEEREO Gramineae oW TEREMOBMICET T2REEN LSV L0 D, £FO
BTHbLTLESTERBIRS o dbD bHRAIZRS,

DOTEW « KAUTE & b EET LT, Alnus (-~ 7 ¥J8), Betula (37 &), Carpinus
(+5B), Fagus (7B, Quercus (Lepidobalanus)(= 7 5 HE), Celtis (=/ *¥8) R Ulmus
(=VvE) owThiBEEEYT, ChbIEEBRATCERL TR LERLTWA,

DORAEOELENMBES LHEY XL OBERE, O THRICKELR LTERLECTERE
lCKERBEDH B S DL Castanea (7 YV B), Cercidiphyllum (» v 58), Prunus (7 &),
Acer (1 =FJ&), Cornus (3 X&), Clethra (V 2 v 7)) RO Vibrunum (¥=X @) T, T
ROEDOREDIRETEEY TH B, ABIAOEHE»OHEEL T, SMEERLCEHRAZCS -
T, Lovb A CREECHERL WS LI TH 5.

SOKMADOLEN T AHEYIL, E8RTHLLRL K, 51E - TWBRRATWS, XEIA
DEHBIFEATHAEL, HEABERLEREELCHRWERFREZ W bR REEEY TH S
b LHEIE B,

VI. KREULHE LB LA b b R

VI.1 BiA:tEY & o ik

BEEAAEDEEYERL VS 1ITIED Y b, “B" ETRBTERVWRDR, ZOFRKSMHHH
TV AR R 167 B Einikatiil & Lic, 167 BIVTFhiBAeEdEchh, BIFELEER,
FEEOHXEET S IBERVCEPARTRCEECBARAREELTWAZ &b, BRLAEDES
RTEBEYRET 5 -0 ERIBEEBOBHIOBEZ LRTES,

2o, HEE (1931 ) MEFE LA EYH I HEBREN 0%ESThT\wa &L, ThboBERYK
HUERHR, WTFhoftAELBRABOEREMRICMES Z LALLM LR T,

9, 10F1}, HEEMERUROBEYETT A0, LOEYHOKREORESC /MY
FLiboThs, Ko smEEE, £& U cdbs - FE (1972, 1981, 1982), deif <+ -
W (1972) BRUHbR « AE - L Q97D KX ot e, EREFLHNT L L OBREOWTIR
HIL BRI

HORTHLML 5Kk, EEAAEYTIL 167 T 166 8 % THBED BRDILIEEL LHRE T
DWThPOWIBEHAL, Lod ZOKBHMCAERD H ZBRBAIEBETFL TS, —7F,
BRAAESH e Th T, BEEBFIHBCHERETL Qs b DI, Cralaegus  maxim-
owiczii (A4 A v ¥ ) CLUEE), Acer mono var. glaucwm (9 52 w4 2¥)(EIL), Clematis
apiifolia var. biternata (= R & v AA)(EE), Corylopsis gotoana (3 ¥ = b4 3 XF)(FEFH~—AMD,
Rubus pabmatus (%5 3 oA FI)GER—NM), Gleditsia japonica (%4 7 F) (FHW—IM),
Viburnum sieboldii (= = %) (BAEES—HMN) B Cudrania tricuspidata (-~ V 7 7 ) (EAfEN BRI,
FEP—EE) O8FECTHL, ZhbH8ED L, BAEM AL vk ST 5 Crataegus maxim-
owiczii & Acer mono var. glaucum I¥REC, BERERMITEMIEC 5T 5 Clematis apiifolia var.
biternata, Corylopsis gotoana, Rubus palmatus, Gleditsia japonica B O° Viburnum sieboldii v iR —
BEERHLCED, WThiBELETOKBETRSWTHEFTLETHR EELOND, KD
Cudrania tricuspidata ZEFEHIREE BT, HME, FEFR~EHOBEFCEBTLTC5,

Cudrania tricuspidata DAVF L, T, WATAAKREBRCOAT2EARE FEHFHEDD 25
MaRERSh T Y (@K -8R, 1986), HEUACIEHTERTL TR ERALMETRS
e,

tuis, Tilia japonica (37 %) KRELIALEOFICE, BERPEFRBCBET S Tilia mi-
queliona (R EA 2 2) CEHIIL Pt oBEERNELELTCVS, LrL, Thbid Tila
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Table 9 Present-day distribution of the Shiobara species.

(macrofossil)

Shiobara species

Region

A

B

C

D

E

F

G

=

Davallia mariesii
Athyrium yokoscense
Polystichum tripteron
Woodsia manchuriensis
Woodsia polystichoides
Blechnum amabile
Abies firma

Larix leptolepis

Picea polita

Pinus parviflora

Tsuga sieboldii
Cryptomeria japonica
Chamaecyparis pisifera
Juniperus rigida

Thuja standishii
Juglans ailanthifolia
Prterocarya rhoifolia
Populus maximowiczii
Populus sieboldii

Salix integra

Salix sachalinensis
Alnus firma

Alnus hirsuta var. sibivica
Alnus maximowiczii
Alnus pendula

Betula davurica

Betula ermani

Betula grossa

Betula maximowicziana
Betula nikoensis
Betula platyphylla var. japonica
Betula schwmidtii
Carpinus cordata
Carpinus japonica

Carpinus laxiflorva

X X X X

X X X X X X

X X X X X

X X X X

X X X X X X

X X X X X

X X X X X X

X X X X X X X X X X

X X X X X X X

X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X

X K X X X X X X X X ¥ X ¥ X ¥ X X %X ¥ X X ¥ ¥ X H X X X X X X X X X X

K X X X X X K X X X X X ¥ X X X A ¥ ¥ X X W ¥ X M X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X

X X X X X X X

X X X X X X X X X X X X X X X X X

X X X X X X X

X X X X X X X X X X X X X

X X X X X X X X X ¥ oK X X X ox X

X X X X X

X X X X X X X

X X X X X X

X

e D ==
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Table 9

$=Leit )
(continued)

Region
Shiobara species

A

B

O

v}
e}

e}

()
T

=~

Carpinus tschonoskii

Cowylus sieboldiana

Castanea crenata

Fagus crenata

Fagus japonica

Quercus aliena

Quercus mongolica var. grosseserrata
Quercus servata

Celtis jessoensis

Ulmus davidiana var. japonica
Ulmus laciniata

Cudrania tricuspidata

Morus bombycis

Boehmeria tricuspis

Polygonum cuspidatum
Magnolia obovata

Lindera membranacea

Lindera obtusiloba

Lindera umbellata

Parabenzoin praecox
Trochodendron aralioides
Trochodendron aralioides var. longifolium
Euptelea polyandra
Cercidiphyllum japonicum
Cercidiphyllum magnificum
Clematis apiifolia

Clematis apiifolia var. biternata
Berberis amurensis var. japonica
Ceratophyllum demersum
Actinidia arguta

Actinidia polygama

Stewartia pseudo-camellia
Corylopsis gotoana

Hamamelis japonica

Hamamelis japonica var. obtusata

X X X X X

X X X X

X X X X X

X X X X X

X X X X

X X X X X X X X X X X

X X X X X X X X X X X X X

X X X X

X X X X X X X X X X X X X X X X

X X X X X X X X

X X X X X

X X K X X X X X X ¥ X

X X X X X ¥ X X 2% X X X X X

X X X X X

X

X X X X X X X X X X X

X X X% X ¥ X X X X X X XK ¥ ¥

X X X X X

X

X X X X X X X X X X X

X 3 X X X X X X X X X X X X X X ¥ X X X X ¥ X

X X X X X X X X X X X

X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X X X X X X X X

X XX X X X X X

X X X X X X X X

X X X X X X X X X X X X X X X

X X X X X X X X

KOX X XK X X X

X X X X X X X X X X X X X X X

X X X X X X X X

X X X X X X X

X X X X X X

X X X X X

X X X X

X X X X
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Table 9

(o3%)
(continued)

Shiobara species

Region

A|B

&

=

&

()

Hamamelis megalophylia
Cardiandra alternifolia
Deutzia scabra
Hydrangea hirta
Hydrangea paniculata
Hydrangea petiolaris
Philadelphus satsumanus
Ribes ambiguum

Ribes fasciculatum
Rodgersia podophylla
Saxifraga fortunei
Schizophragma hydrangeoides
Aruncus sylvester
Chaenomeles japonica
Crataegus maximowiczii
Kerria japonica

Malus sieboldii
Potentilla fragarioides var. major
Pourthiaea villosa
Prunus apetala

Prunus jamasakura
Prunus maximowiczii
Prunus nipponica
Prunus sargentii
Prunus ssiori

Pyrus pyrifolia

Rosa multiflova

Rubus crataegifolius
Rubus palmatus

Sorbus alnifolia

Sorbus commixta

Sorbus gracilis

Sorbus japonica
Stephanandra incisa
Cladrastis platycarpa

X X X X
X X X X

X X X X
X X X X X X X X

X X X X

X
X

X X X X X X X X X X X X

X XK X X K K X

X X X X X X X X X X

XX XX X

XX X X X X %X X

X

X X X X X X X X X X X X X X

X X X X X X X X X X X X X

X X K X X X

X X X X X X X X X X X X X X

X X X X X X X X X X X X X

X X X X X X

X X X X X X X X X X X X X X

MOX X X X, X K OX X X X XM X

X X X X X X

X X ¥ X X X X X X X X X X X X X X X X X

X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X

X X X X X X X X X X X X

X X X X X X X

X X X X X X X X X

X X X X X X X X X X X X

X X X X X X X

X X X X X X X X X

X X X X X X

X X X X

D -
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Table 9

o3 %)
(continued)

Shiobara species

Region

A

B

C

[}

Dumasia truncata

Gleditsia japonica

Macckia amurensis var. buergeri
Wisteria floribunda

Sapium japonicum

Rhus ambigua

Rhus trichocarpa

Acer crataegifolium

Acer diabolicum

Acer japonicum

Acer micranthum

Acer miyabei

Acer mono

Acer mono var. glaucum
Acer mono var. marmoratum
Acer nikoense

Acer palmatum

Acer palmatum var. amoenum
Acer rufinerve

Acer sieboldianum

Acer tenuifolium

Aesculus turbinata

llex macropoda

Celastrus orbiculatus

Buxus microphylla var. japonica
Berchemia berchemiaefolia
Berchemia racemosa
Parthenocissus tricuspidata
Vitis coignetiae

Vitis flexuosa

Tilia japonica

Myriophyllum spicatum
Cornus controversa

Cornus kousa

Acanthopanax sciadophylioides

X X X X

X X X X X X X X X X X X X

X

X X X X X X X X X X

X X X X X X X X X X X X X X X X X X

X

X

X X X X X X X X X X

X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X

X

X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X

X

X X X X X X X X X X X X X X X X X X X X X

X

X X X X X X

X X X X X X X X X X X X X X X X X X X X X

X X X X X X

X X X X X X X X X X

X X X X X X

S 5 s
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Table 9

(23%)
(continued)

Region
Shiobara species

A

B

C

wl
e}

o

[

Avalia cordata

Kalopanax septemlobus
Clethra barbinervis
Enkianthus campanulatus
Lyonia ovalifolia var. elliptica
Rhododendron degronianum
Rhododendron kaempferi
Rhododendron quinquefolium
Rhododendron wadanum
Tripetaleia paniculata var. latifolia
Prerostyrax hispida

Styrax japonica

Styrax obassia

Fraxinus lanuginosa
Ligustrum tschonoskii
Galium kinuta

Viburnum dilatatum
Viburnum furcatum
Viburnum phlebotrichum
Viburnum sieboldii
Viburnum wrightii
Avrtemisia princeps
Chrysanthemum sp. ct. C. makinoi
Potamogeton maackianus
Potamogeton perfoliatus

Sasa sp. cf. S. kurilensis

Sasa sp. cf. S. palmata

X X X X

X

X X X X

X X X X

X X X X

X X X X

X X X X X

X ¥ X X X X X X X X

X X X X

X X X X X X X X X X X X X X X X X X X

X X X X X X X

X X X X X X X X X X X X X X X X X X X

X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X

X X X X X X X X X X X X X X X X X X X X X

X X X X X

x

X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X

167 species

85

93

137

150

159

160

162

148

143

138

132

75

63

A . Northeastern Hoakkido, B : Southwestern Hokkaido, C : Northern Tohoku district, D . Southern Tohoku
distrrict, E . Northern Kanto district, F . Southern Kanto district, G : Chubu district, H : Kinki district,

I : Chugoku district, J - Shikoku, K : Kyushuy, L : Loochoo Islands, M : Korea, N . China
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167D 5 b 150 OGRS Ml amRE s, BT, »ERFEW 1364, BRWTEN8TE BR
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OBETCEEL ToSEYn, £OEBHRL VEVCENCHEE T - BB ESTHY, BEFO
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CHERHAESR D > ERELISES, I5THEIERL S 22, BEWLUTCEES LT 2 10>
WTR RSN BB cE Vv e s, BERAEBOBEO L R BRE BT TR
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BAEDOBIHE M I DB H 1y, Fagus japownica, Carpinus (> FB) DM, Castanea
crenata, Quercus (2 3 7 18) OBEIEIRER, Zelkova servata (7 ¥ %) 1t K &EETHLBRFICER
TEEIKERYEEGEL, BRED» 8 [Quercus D EZIKER (Cyclobalanopsis)] & &BH D
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%, 1961 ; BH, 1970 ; i, 1979), AEF TR LBERF LML S RCHBHE L TEELTHAH D
(FE113),

BEALE YT Fagus crenata % T 5130, SEECECSAYTITHEELSETh T3
BTEDOHERT EEOPMEBEM RO TR E R -T2, BEFTITRE X oMK & T 5 Fagus
japonica °, ERE TH» LBRECHTCHMHT 5 Castanea crenata, Carpinus O %8, Quercus
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EAMLEHDBFEOR B BFHAI A Z ENTE S, Tibb, ERCGHEDTER Alnus firma (Y +
7)), Fagus japonica, Hamamelis japonica (=4 7 ), Rhododendron quinquefolium (<=2 v v
o) RERABXREFOBENRLET 23, AMOSPRIFCER BB cLDLR TS, ZO7Rh
T, Alnus pendula (e 2 ¥+ 7)), Lindera membranacea (F# 37 v %), Hamamelis
Japonica subsp. obtusata (=N S< v 2), Sasasp. cl. S. kurilensis (F< = %%) KU Sasa sp. cf. S.
palmata (F~=x¥4) RECERAABEERIVHEVAOET RT3, ¥k, BRAOBRFEEL S
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Table 10 Present-day distribution of the Shiobara species on the climatic zone in Japan. (macrofossil)

(The figures in parentheses are number of specimens)

Climatic zone
Shiobara species

Sub-
arctic

Cool temperate

Warm temperate

Up. Low.

Up.

Low.

Sub-
tropic

Davallia mariesii (11)
Athyrium yokoscense (4)
Polystichum tripteron (1)
Woodsia manchuriensis (8)
Woodsia polystichoides (15)
Blechnum amabile (1)
Abies firma (3)

Larix leptolepis (6)

Picea polita (23)

Pinus parviflora (12)
Tsuga sieboldii (22)
Cryptomeria japonica (1)
Chamaecyparis pisifera (2)
Juniperus rigida (1)
Thuja standishii (45)
Juglans ailanthifolia (1)
Pterocarya rhoifolia (36)
Populus maximowiczii (1)
Populus sieboldii (4)
Salix integra (1)

Salix sachalinensis (5)
Alnus firma (523)

Alnus hirsuta var. sibirica (80)

Alnus maximowiczii (1)
Alnus pendula (8)
Betula davurica (5)

Betula evmani (2)

Betula grossa (605)

Betula maximowicziana (15)

Betula nikoensis (5)

Betula platyphylla var. japonica (1)
Betula schmidtii (650)

Carbinus cordata (53)

Carpinus japonica (121)
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Table 10 (continued)

Climatic zone
Shiobara species

Sub-
arctic

Cool temperate

Warm temperate

Up.

Low.

Up. Low.

Sub-
tropic

Carpinus laxiflora (18)

Carpinus tschonoskii (3)

Corylus sieboldiana (14)

Castanea crenata (718)

Fagus crenata (1,528)

Fagus japonica (1,294)

Quercus aliena (1)

Quercus mongolica var. grosseserrata (607)
Quercus serrata (31)

Celtis jessoensis (35)

Ulmus davidiana var. japonica (155)
Ulmus laciniata (3)

Cudrania tricuspidata (4)

Morus bombycis (1)

Boehmeria tricuspis (2)

Polygonum cuspidatum (1)
Magnolia obovata (70)

Lindera membranacea (1)

Lindera obtusiloba (35)

Lindera umbellata (3)

Parabenzoin praecox (5)
Trochodendron aralioides (88)
Trochodendron aralioides var. longifolium (5)
Euptelea polyandra (4)
Cercidiphyllum japonicum (400)
Cercidiphyllum magnificum (2)
Clematis apiifolia (3)

Clematis apiifolia var. biternata (1)
Berberis amurensis var. japonica (1)
Ceratophyllum demersum (45)
Actinidia arguta (18)

Actinidia polygama (3)

Stewartia pseudo-camellia (412)
Corylopsis gotoana (18)

— 49 —
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Table 10 (continued)

Climatic zone | Sub- Cool temperate | Warm temperate | Syb-
Shiobara species arctic Up. Low. Up. Low. | tropic

Hamamelis japonica (87)

Hamamelis japonica var. obtusata (3)

Hamamelis megalophylla (4)
Cardiandra alternifolia (1)

Deutzia scabra (2)

Hydrangea hirta (1)

Hydrangea paniculata (78)

Hydrangea petiolaris (2)
Philadelphus satsumanus (1)

Ribes ambiguum (1)

Ribes fasciculatum (3)
Rodgersia podophylla (1)
Saxifraga fortunei (3)

Schizophragma hydrangeoides (2)

Aruncus sylvester (1)

Chaenomeles japonica (3)

Crataegus maximowiczii (4)

Kerria japonica (2)
Malus sieboldii (3)

Potentilla fragarioides var. major (2)
Pourthiaea villosa (85)
Prunus apetala (3)

Prunus jamasakura (18)

Prunus maximowiczit (3)

Prunus nipponica (2)

Prunus sargentii (3)

Prunus ssiori (1)
Pyrus pyrifolia (4)
Rosa multiflora (8)

Rubus crataegifolius (1)

Rubus palmatus (3)
Sorbus alnifolia (288)

Sorbus commixta (84)

Sorbus gracilis (2)
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(=3%)

Table 10 (continued)

Climatic zone
Shiobara species

Sub-
arctic

Cool temperate

Warm temperate

Up.

Low.

Up. Low.

Sub-
tropic

Sorbus japonica (32)
Stephanandra incisa (6)
Cladrastis platycarpa (5)

Dumasia truncata (1)

Gleditsia japonica (11)

Macckia amuvensis var. buergeri (4)
Wisteria floribunda (5)

Sapium japonicum (2)

Rhus ambigua (3)

Rhus trichocarpa (12)

Acer crataegifolium (2)

Acer diabolicum (10)

Acer japonicum (277)

Acer micranthum (393)

Acer miyabei (6)

Acer mono (56)

Acer mono var. glavcum (3)
Acer mono var. marmoratum (1)
Acer nikoense (35)

Acer palmatum (1)

Acer palmatum var. amoenum (15)
Acer rufinerve (102)

Acer sieboldianum (1)

Acer tenutfolium (1)

Aesculus turbinata (1)

llex macropoda (3)

Celastrus orbiculatus (2)

Buxus microphylla var. japonica (27)
Berchemia berchemiaefolia (15)
Berchemia racemosa (12)
Parthenocissus tricuspidata (3)
Vitis coignetiae (2)

Vitis flexuosa (1)

Tilia japonica (358)

e (5] ==
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Table 10 (continued)

Climatic zone
Shiobara species

Sub-

Cool temperate

Warm temperate

arctic

Up.

Low.

Up.

Low.

Sub-
tropic

Myriophyllum spicatum (75)
Cornus controversa (15)

Cornus kousa (88)

Acanthopanax sciadophylloides (12)
Avalia cordata (2)

Kalopanax septemlobus (18)
Clethra barbinervis (392)
Enkianthus campanulatus (84)
Lyonia ovalifolia var. elliptica (243)
Rhododendron degronianum (68)
Rhododendron kaempferi (82)
Rhododendron quinquefolium (65)
Rhododendron wadanum (186)
Tripetaleia paniculata var. latifolia (8)
Prlerostyrax hispida (2)

Styrax japonica (12)

Styrax obassia (1)

Fraxinus lanuginosa (75)
Ligustrum tschonoskii (1)

Galium kinuta (3)

Viburnum dilatatum (11)
Viburnum furcatum (76)
Viburnum phlebotrichum (3)
Viburnum sieboldii (20)
Viburnum wrightii (8)

Avrtemisia princeps (4)
Chrysanthemum sp. cf. C. makinoi (1)
Potamogeton maackianus (3)
Potamogeton perfoliatus (2)

Sasa sp. cf. S. kurilensis (1)

Sasa sp. cf. S. palmata (3)

167 species

136

150

87

81
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FLTWB T+, BEEADLDLEAARDLD ETR—BICEDO AKX XRA D, FAELXDL DI
o~ UNE) T, BHAOLDRAA A (K 7 eMIh w5, BRECEIEL CNERS
{, RAABIBOHENKE»ro7bDEE 25, BEBEI R L -URMLOEAEE CRKFEOE
2RV E LT, Thicfl- THELBB L CERRTTths 2, BECREEMOBEAIC/LAHE
BURELAL REAMEPE L, BERAHEPEL 25 ] BEIBIhTW5C &3, {LAHERURE
B LT, BN CKERER M eh ol TR TEDOTH 5D,

VI.2 BRI X BEE

HIRICR LI L S ie, TEROHORERN BRI L ATEREROBELLAR LR, Bt LEHO
Alnus & Fagus DR HALAHEBRUFOBBEZIATHLIA Z LB TE S, Alnus IEIARO BT
SEERIR B sR CIB A 3% <, Fagus 1%, NL.3WADOE TR L 5K, EFHOBEKENY 1,200
mm B EE v o eBEeRESEGET CBELELEECHS.

Fagus "ERBENLBEEREHLTWAZ LD, ZofiBER T F2RFLTHE VDYWL 7
A (EENEEN 2M8RAEH B2 BB GES % Hd T vl 2 LB A, 4
13t Nos. 3, 4, 6, 8~10 ORCIIEKBEEFEY 1,200 mm L, BEHX0iEH 85°CRigoBED L &
T, 7FROBHBESN o CWieb o s#EEINS, —7, Alwus 1238 Nos. 2, 5, 7, 11, 12, Cftio
By FH > THELTWAZ L, ZORHCROPHERE ULBENHEIRS, Lil, 5B
YHE L THCRBROES LR THEERD bR T WL,

VI.3 KELA LTEMLRE I X 5 HHEEET

ThETRBANTELKILE LEMLERDFHEIWAEY Y L, ER{CEHYTIHER YO
HEDETE U T4 5,

BEAEH EFERT W HDBEDKE 4~2 m FEOKIE T, Potamogeton perfoliatus (e wr -~
= ¥E), Myriophyllum spicatum (F¥F 7 74 %) 3, Fhl b2PLE - 2~1m b b Tl Pota-
mogeton maackianus (£ =v %) 2, £ LT 1m PET Ceratophyllum demersum (=9 €) LE -
T REREFTL Tz,

7, TEMILENSEE E 5 Cyperaceae (W v v ) 748 @ Cyperus (H¥ vV 74 B), Scir-
pus (K21 B) R Carex (A7 B) ©5%, BHEAFLEL DSEENEFL, X512 Gramineae
(1 %x%l) O Phragmites communis (7 ) 1%, WHRFOEEFHOLBERTE AT CHMTIBTHY,
HRICER L T o EE o,

R A X Fagus japonica (4 * 7)), Castanea crenata (2 V), Alnus firma (¥ >+ 72,
Betula grossa (3 X 2), Carpinus japonica (2 << 7 ), Clethra barbinervis (V a v 7), Lyonia
ovalifolia var. elliptica (* %) Tt E%BEEEE LT Abies firma (& 3), Cryptomeria japonica (A
), Fagus crenata (7 7)), Quercus aliena (3 ¥+ 7), Q. servata (=23 3), Cudrania
tricuspidata (>~ V9 7)), Magnolia obovata (++# 7 %), Trochodendron aralioides (¥ =7 =),
Cercidiphyllum japonicum (Y 7)), Hamamelis japonica (= v % 7), Acer crataegifolium (7 V) 5
=), A. palmatum (e ~n=5), A. rufinerve (7 ) ~FHh=35), Buxus microphylla var.
japonica (2 %), Berchemia berchemiaefolia (=2 =273 7 %) ROTEM LA HBE X5 Piuus
thunbergii (7 7<) fe&, £& L THBETHSMT HEELESC, HROES L ILEMY
PEOBARBEOIER ST,

RS BEARDENCIE Lindera obtusiloba (£ =29 54), Corylopsis gotoana (3 ¥ = b4 3 X&),
Pourthiaea villosa (3 =Y %), Rhododendron kaempferi (= v v ), Viburnum dilatatum (¥ =
X 3), V. siegholdii (=<%) InEDEARBRDY, BrerthbDTFTEE LT Davallia mariesii (= 7
7, Woodsia manchuriensis (7 7 v v &), ®Ete £ Boehmeria tricuspis (7 5 V), Cardian-
dra alternifolia (7 %7 2% 4), Dumasia truncata (7 %% 7%), Artemisia princeps (2 T F) HHIFE
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KE-TWbDEELZLRS,

W b D » T, BEEY PR TEE ST bh s AR GBS EELRERMK~EBTLT
WY, ChbRBEFTE»S LB TRCSMERnT DT, Fagus crenata, F. japonica,
Betula schmidtii (& 7 v 5 v ), Quercus mongolica var. grosseservata (3 X7 3), Tilia japonica
(7 %) RERBLHEE LT, $IEMD Picea polita (~V € 3), Tsuga sieboldii (v #), Pinus
parviflora (e * = =), Thuja standishii (7 = X)), JEREHD Pterocarya rhoifolia (v 7 n 3),
Alnus firma (v~ v 7)), Carpinus japonica (7 =< 7), Celtis jessoensis (= =/ %), Ubnus
davidiana var. japonica (~N = V), Cercidiphyllum japonicum (> 3), Stewartia pseudo-camellia
(Fv v _3%), Sorbus alnifolia (7 X¥ 7<), S. commixta (FFH~= V), Acer japonicum (-~ 5
7 h=5), A. micranthum (2 3 2 =5), A. mono (14 2¥ H=5), Cornus kousa (¥ =R ),
Acanthopanax  sciadophylloides (= = 7 7 %), Kalopanax septemlobus (~ V ¥ V), Fraxinus
lanuginosa (7 4 X %) e EABARBELTEEL W,

EARBE LT Alnus pendula (e » ¥~ v 7)), Corylus sieboldiana (v 7 »~<-%3), Lindera
membranacea (A *-327 vx ), L. umbellata (7 » %), Parabenzoin praecox (7 73 + /),
Hydrangea paniculata (7 Vv 2 %), Rosa multiflova (/ 135, Stephanandra incisa (2= A 9
¥), Enkianthus campanulatus (5 % ¥ v & V), Rhododendron degromianum (7 X =<+ 7 >
7)), R. quinquefolium (=2 v v ), Viburnum furcatum (5 2 7 %), V. wrightii (3 ¥ =%
=R 3) hEBEFTL TV,

5K, MKRRERAAD S FHicittE+ 5 Sasa kurilensis (F+ <), S. palmata (F < %%
V) BRDLRTWEH, BELEEDHOBR,»HE LT, BEXKOBRAED 7 it - TEL 44
T 5% Sasa purpurascens (A X2 ¥ ) FYBREFTLTCIbDLBbh b,

i, TrRRICE > THEROBERFED ) X THEERFE X R LT 2EREICL, « FEYEES
& U T Saxifraga fortunei (XA v v ), Avalia cordata (7 V), Galium kinuta (2 %V )
2, TEMMLANBETE Eh58E & LT Cyperaceae & Gramineae DHEIAEFT LT icThHA 5,

BERFEERESKE, RKESZEBREVOL—2DBHTH B, Schizophragma hydran-
geoides (4 v #5 3), Actinidia arguta (-7 <), A. polygama (= 2 2 ¥), Wisteria flovibunda
(7 ), Rhus ambigua (2 £ 7 N <), Berchemia racemosa (7 <= v 7 %), Parthenocissus
tricuspidata (¥ %), Vitis coignetiae (v =7 ¥ ) e EBEBRRARKITKA T W ERS A L5,

KA » S REEFEEOMYIFER IR TV, L, HIHERZEART CEERCHYT
LI B ote & ThE, FoloBBE ERALHBEY (ESWUE) whi ik, Sorbus com-
mixta % Fik & Ut Alnus maximowiczii (3 ¥ —<=-~v /7 %), Betula ermani (£ 5 v X)), Prunus
nipponica (I %77 7) e X OHBERER L, TEHLEHLEEEIh S Abies, Picea, Pinus s ¥ Ot
EBOBRTHIFBEL, TEE LTk £HEYE L U Saxifraga fortunei, Polygonum cuspidatum (A
% F 1), Cyperaceae ® Carex DIFfEIs EXHIFELE > ThWich D L Ebh 5,

Vi. & % f&

BEACAHEDHERYROKER COWT, &3 (1929) ROERE (1931a) BEED BXH#SHE
LAEBRERLCTHY, BEI Y S~6CCEIroEE LI, T, IR (1940 11, BEAAESES
CRARTTHLOBERT SR LA EES BESEhTVWbZ &b, AEYEIRTSE
REELRKEZR s EfEwLA, LaL, RROBAEY L olE X AHE‘ETE, BELD
BLARDBEIL - EPEEEINRDZICE T,

BEACERSFEE, VILIOHTEN LYK, FLLTCABHTHOERERLTEY, Big,
Carpinus tschonoskii, Castanea crenata, Fagus japonica B8 Quercus servata 7 &, FREFHFHROESE
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Vil # EH R AR

ERBHOMERRIZOWTE, 2o THFEEL DRI &b B o 7d (NATHORST, 1888 ; &
IR, 1900), Z o, &I (1929), #PE (1931 a), ENDO (1934 b, 1935), /R (1940), AKUTSU (1964)
BREC L > THEFHERCHER, BECIERNLLTIE L TCE—RL T3,

WEAL T WY 8L, Keteleeria davidiana (= < € 3), Glyptostrobus pensilis (1 % A F),
Metasequoia disticha (* 2 =21 7)), Juglans megacinerea (F#* 2 710 3) fo ¥, EFMBIE ©
HARCEFVERIN T30, LOBAAFIELLHERLTLE~fECHRREN 1B EThT
B, TRCBERBI DL -TWE LD, TOBEBEARREBETV) £ & = 1 7 HEHLIE
DRRTH D LIFEWETH S, T, REHREEOEE,HEFEORKIIHER I iz &
BHEHOLNTHELN, EORKHOLDTHEEDFIZ L,

* o€, EEAAGHEYRESUERBRE LRcEkET 5, P2VIABEEE > CWAEILEDOK
-Ar B2 B EERBPT RS, 30 FERMOMESAE LR GiEs, EAFER)., ok
NETHUTCELERWAEYHOHEYZNBER L OHEEIh 2 EFEPHUBEE G EREFET
B HDTIR, Lichis T, ERCAEDROVEERBILRD 7 — 2 RUBECRIhi- X 5L,
#7 30 JJEERT ORIKEAC B B WTHEME B D TR,

IX. #& i
UEo&R&Hea L TRLABFFROMKHE, BEMTRELTOLEITHE,

1. BEEEH (MRE LErbET5 11,494 SoERLLETE X i KB EY LA 51 F 104 B
17118, TEWLRERZhEBEEETA50BETHS,. KEULR L ERILADEGRILL D, K
LR E LCEY L WERERIERLAIZ L b, TR AR WERETEEY OFLE
WBARE AR ZIY, ThZhETOFELYHETEACEXFBELT, I hEMAEEERZETL
fe,

2. EIXEhrYomyiy, BEFEAAMEAIHEDO 2 ) « 4 X S 2EEE LEBH TFTROEIE
RERKE, ZOEBOZHMAEEELE > T b 7R TREIN 2 AEEHEERERK B
Sbhnte,

3. EMILAECIsBRS L0FELVERN»D, BERIAGHYHEORM LA LE L CBBELKET
BoleZ LBG0BH, FOFEDH-T, CRERLCKEIHEIRLI - L, T, HREH
RRBEEERALL, ERFAMKEIERT DT, FYPHCRERARLGHEOBENRA T D
ENFTAEN S,

4. EFRAHEBFHOMRP oW To®@HL, EFttokifichrsrLash g, Lrl, KB
MomLEERX R U T, KPR ETRZECABERER L L, L LAHE ER2SE
HIdtM—H cHE S hAEYH E BVW—HERLTW5, Lich - T, BRAGEDFTRK
AT L T 2 L 3HET, KIFERREEEShS,

5. RloRKIoEME, EEBHLIBEYE L LUEHLEBRERALUOZLBE L >WTHEL
&5 K-Ar ERE» D, K0 FTFEREHEIRS,

FH O KIUEEICE - TR Shic/MNIZRABE LA bh 525, £ o R Lo {baEhitc
DWW, BECES - CHYOMOAEH I LWEER - TW3, 48, FErRIhbBILH
DOEFHAEEDFHICOWTEOABETEL ML, FHOME L HBEOETICE N L,



X. Systematic Descriptions

In the following systematic descriptions, the repositories of the specimens are indicated
by the following symbols or abbreviation: SFPG (Shiobara Fossil Plant Garden, Tochigi),
YNU (Geological Institute, Yokohama National University, Yokohama), IGPS (Institute of
Geology and Palaeontology, Tohoku University, Sendai), KYOTO UNIV. (Department of
Botany, Kyoto University ; no original registered number has been given), GSJ (Geological
Survey of Japan, Tsukuba).

PTERIDOPHYTA
Family Davalliaceae
Genus Davallia SMITH

Davallia mariesii MOORE
Pl 1, figs. 1, 2

Description: Fronds deltoid or deltoid-ovate, 5 to 12 cm long and 5 to 10 cm wide;
tripinnate, with 6 to 10 pairs of pinnae ; pinnule irregularly dichotomously branched, oblong
to lanceolate 2 to 4 mm long, 1 mm wide ; veins stout.

Remarks : Several fronds with almost complete one were obtained from the Shiobara
fossil flora. These specimens are identical to the modern Davallia mariesii by the charac-
ters described above. The living species is distributed in the cool- to warm-temperate zones
through Honshu to Kyushu, Japan and extends to Korea and China.

Collection : SFPG nos. 163, 172

Family Aspidiaceae
Genus Athyrium ROTH

Athyrium yokoscense (FRANCHET et SAVATIER) CHRIST
Pl 1, fig. 3

Description : Fronds bipinnate ; pinnae linear to lanceolate, 2 to 4 cm long, 1.0 to 1.2 cm
wide at the middle part, deeply pinnatifid; pinnules oblong, somewhat inequilateral, 6 to 10
mm long and 2 to 3 mm wide at the middle portion, acute at apex, margin serrulate ; veins
pinnately arranged.

Remarks : Four fragmentary fronds are identical with Athyrium yokoscense in their
falcately oblonged pinnules with serrulate margin and pinnately arranged venation charac-
ters. This species is widely distributed in the cool- to warm-temperate zones from
Hokkaido to Kyushu, Japan and extends to Sakhalin, Korea and China.

Collection : SFPG no. 164,
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Genus Polystichum ROTH

Polystichum tripteron (KUNZE) PRESL
PL 1, fig. 4

Description : Lamina pinnate, pinnae oblong-triangular, slightly falcate, acute at apex,
obliquely and broadly cuneate at base, 3.2 cm long and 0.9 cm wide ; margin sharply serrate;
veins diverging from the costa pinnately and forked once or twice near the margin.

Remarks : A single fragmental frond specimen is referable to Polystichum tripteron in its
characteristic shape of pinnae and venations which is widely distributed in the cool- to
warm-temperate zones from Hokkaido to Kyushu, Japan and extends to Korea and China.

Collection : SFPG no. 165

Genus Woodsia R. BROWN

Woodsia manchuriensis HOOKER
PL 1, fig. 5

Description : Fronds lanceolate (estimated), length of fronds unknown, width of fronds
2.2 to 3 cm at the middle part, bipinnate ; pinnae ovate to elliptical in general outline, largest
pinnae 1.5 cm long and 0.7 cm wide at the base, base truncate-auriculate, veins forked; 6 to
12 sori sunk on the veins of pinnae along the both side of the rachis.

Remarks : Several fertile fronds, though they are incomplete, have characteristic
arrangement of sori, and are identical with the modern Woodsia manchuriensis which is
growing luxuriantly in the cool- to warm-temperate zones of Hokkaido, Honshu, Shikoku
and Kyushu, Japan and extends to Korea and China.

Collection : SFPG no. 166.

Woodsia polystichoides EATON
Pl. 1, figs. 6

Description : Fronds pinnate, more than 7 cm long, 2 to 3 cm wide at the middle, linearly
elliptical in general out line; pinnae small 1.4 cm long and 0.4 cm wide, oblong, somewhat
falcate, apex obtuse, base truncate-auriculate above and cuneate below; margin entire;
veins pinnate.

Remarks : Many well preserved sterile frond impressions are closely similar to those of
the modern Woodsia polystichoides in their characteristic outline of pinna. This modern
species is widely distributed in the cool- to warm-temperate zones of East Asia.

Collection : SFPG no. 30.

Family Blechnaceae
Genus Blechnum LINNAEUS

Blechnum amabile MAKINO
PL 1, fig. 7

Description : Frond pinnate, pinnae linear to oblong in general outline, 1.1 cm long and
0.2 cm wide at the largest one, upper pinnae abruptly shorter ; margin entire, veins obscure.
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Remarks : A single fragment frond from the Shiobara fossil flora is referred to this
species in the characteristic feature of apical part of the frond. This modern evergreen
fern is endemic to Japan.

Collection : SFPG no. 167.

SPERMATOPHYTA
GYMNOSPERMAE
Family Pinaceae
Genus Abies MILLER

Abies firma SIEBOLD et ZUCCARINI
Pl 2, figs. 1, 2
1937. Abies firma SIEBOLD et ZUCCARINI; MIK1, Jap. Jour. Bot., vol. 8, p. 305, fig. 1 I-K.
1938. Abies firma SIEBOLD et ZUCCARINI; MIKI, Jap. Jour. Bot., vol. 9, p. 219, fig. 4 D.
1940. Abies firma SIEBOLD et ZUCCARINI; KoIDzuM1, Acta Phytotax. Geobot., vol. 9, no. 1, p.

12, fig. 74.

1957. Abies firma SIEBOLD et ZUCCARINI; MIKI, Jour. Inst. Polytech. Osaka City Univ., ser. D,

vol. 8, figs. H-K.

1962. Abies firma SIEBOLD et ZUCCARINI ; MIKI and KOKAWA, Jour. Bot. Osaka City Univ., vol.

13, pl. 10, fig. D; pl. 12, fig. F.

1966. Abies sp. cf. A. firma SIEBOLD et ZUCCARINI; KOKAWA, Jour. Biol. Osaka City Univ.,

vol. 17, pl. 8, fig. P.

1971. Abies firma SIEBOLD et ZUCCARINI ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 22, pl. 4, figs.

2-5.

Remarks : This species is represented by two fragmentary foliage shoots and a single
basal part of cone. These fossil specimens resemble those of the modern Abies firma,
which grows wild mainly in southern Honshu, Shikoku and Kyushu, Japan.

ONOE (1971) described the fossil needles, cone-scales and seeds of this species from an
interglacial age of Pleistocene sediments is Ebino city, Miyazaki Prefecture.

Kokawa (1966) reported needles of Abies sp. cf. A. firma from the upper Pleistocene
Shimoosa Group in Chiba Prefecture. These needle specimens are identical to this species.
MIk1 (1957) collected the remains of this species from 37 localities in Japan of Pliocene and
Pleistocene.

Collection : KYOTO UNIV., SFPG no. 158.

Genus Larix MILLER

Larix leptolepis (SIEBOLD et ZUCCARINI) GORDON
Pl 2, figs. 3-5
1938. Larix Kaempferi (LAMB.) CARRIERE ; MIK], ]ap: Jour. Bot., vol. 9, p. 228, pl. 3, figs. A
-C.
1948. Larix kaempferi (LAMB.) CARRIERE ; MIK1, Min. and Geol., no. 2, fig. E.

1956. Larix leptolepis (SIEBOLD et ZUCCARINI) GORDON ; MiK1, Bot. Mag. Tokyo, vol. 69, pl. 13,
fig. H.
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1957. Larix kaempferi (LAMB.) CARRIERE ; MIKI, Jour. Inst. Polytech. Osaka City Univ., ser.

D, vol. 8, p. 233, pl. 1, fig. C.

1985. Larix kaempferi (LAMB.) CARRIERE ; SUZUKI, T7ans. Proc. Palaeont. Soc., N. S., no. 137,

p. 69, pl. 9, figs. 1-13.

Remarks : The present species consists of a shoot with leaves and cones and some
bundle of leaves. The leaves are characterized by following features: acicular, 2 cm long,
apex acute, more than 25 leaves bundled and spread radially. The examined species is
identical to the modern Larix leptolepis which is restricted to highlands of central Honshu,
Japan.

Collection : SFPG nos. 3, 6, 21.

Genus Picea A. DIETRICH

Picea polita (SIEBOLD et ZUCCARINI) CARRIERE
Pl 2, figs. 6-8

1937. Picea polita (SIEBOLD et ZUCCARINI) CARRIERE ; MIKI, Jap. Jour. Bot., vol. 8, p. 306, fig.

1-H.

1957. Picea polita (SIEBOLD et ZUCCARINI) CARRIERE; MIKI, Jour. Inst. Polytech. Osaka City

Univ., ser. D, vol. 8, p. 244, pl. 4, fig. A.
1968.Picea polita (SIEBOLD et ZUCCARINI) CARRIERE; MATSUO, Ann. Sci. Kanazawa Univ.,

vol. 5, p. 42, pl. 1, fig. 4.

1971. Picea polita (SIEBOLD et ZUCCARINI) CARRIERE ; ONOE, Rep. Geol. Surv. Jap., no. 241, p.

22, pl. 4, figs. 6, 7.

Remarks : This species is represented by three foliage shoots with many needles, a
cone-scale and a lot of seeds and these specimens are similar to those of the modern Picea
polita (SIEBOLD et ZUCCARINI) CARRIERE which is growing in the cool-temperate zone of
Honshu, Shikoku and Kyushu, Japan.

Collection : SFPG nos. 50, 168, 169.

Genus Pinus LINNAEUS

Pinus parviflora SIEBOLD et ZUCCARINI
Pl 2, figs. 9, 10

1937. Pinus parviflora SIEBOLD et ZUCCARINI; MIK1, Jap. Jour. Bot., vol. 8, p. 306, fig. 1A.
1940. Pinus pentaphylla MAYR ; KoiDzuMl, Acta Phyfotax. Geobot., vol. 9, no. 1, p. 13, figs. 65,

78, 81.

Description : Leaves linear, 3 cm long and in less than 1 mm wide, five in a fascicle,
acutely pointed at apex. Cone-scale orbicular in general outline, 1.7 cm high and 1.9 cm
wide ; stalk 2 mm long; base of scale obtuse, margin entire.

Remarks : Some needles, seeds and a cone are referred to Pinus parviflora SIEBOLD et
ZUCCARINI by their bundled 5-linear leaves and ovate cone with thick and large cone-scales.
Two seeds of the present species were figured by MIK1 (1937) from the upper Pliocene
Stegodon Beds at Akashi City, Hyogo Prefecture. The distribution of the living Pinus
parviflora SIEBOLD et ZUCCARINI is mainly in the cool-temperate zone from the Kanto district
to Kyushu, Japan.
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Collection : SFPG no. 41, GSJ F8015.

Genus Tsuga CARRIERE

Tsuga sieboldii CARRIERE
Pl 2, fig. 11

1938. Tsuga sieboldii CARRIERE ; MIKI, Jap. Jour. Bot., vol. 9, p. 219, fig. 4-F.
1940. Tsuga sieboldii CARRIERE ; KoOIDzZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 13, figs. 64,

68.

1971. Tsuga sieboldii CARRIERE ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 23, pl. 4, figs. 8-10.

Description : Leaves linear, 5 to 10 mm long and 2 mm wide ; apex emarginate ; acute or
rounded at base; midrib clear ; petiole slender and 1 mm long.

Remarks : A single branchlet with many leaves and several detached ones are referred
to Tsuga sieboldii, which is now growing in the cool- to warm-temperate zones of Honshu,
Shikoku and Kyushu, Japan. Mikl (1938, 1948, 1956, 1957) reported cones, leaves and
shoots of this species at many localities from beds of glacial or interglacial ages as at the
Uegahara fossil flora.

ONOE (1971) also figured leaves, seeds and cone-scale impressions from the Ebino flora,
which indicates warm-temperate climate, in Miyazaki Prefecture.

Collection : SFPG no. 51.

Family Taxodiaceae
Genus Cryptomeria D. DON

Cryptomeria japonica D. DON
Pl. 2, fig. 12

1938. Cryptomeria japonica D. DON; MIKI, Jap. Jour. Bot., vol. 9, p. 219, fig. 4-C.

Description : Leaves 6 to 8 mm long and 1 mm wide, spirally arranged, slender, falcate ;
acute at apex, upcurved; decurrent below at base.

Remarks : This species is represented by only one leafy twig collected by Mr. OzAKI of
Yokohama National University. Though the twig is short, it can be safely identified the
living Cryptomeria japonica by the character of leaves form and spirally arrangement.

MIk1 (1938) reported the occurrence of twigs of this species from the plant bed near
Katada in Shiga prefecture. It seems to be Lower Pleistocene in age, and the climate of the
flora might be referred to that of the present time, on account of the existence of abundant
evergreen forest trees.

Mik1 (1957) found this species in the Uegahara flora, which indicates warm climate
interglacial stage of Pleistocene age. The modern Cryptomeria japonica is distributed in the
cool- to warm-temperate zones of Honshu, Shikoku and Kyushu, Japan.

Collection : YNU 31399.
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Family Cupressaceae
Genus Chamaecyparis SPACH
Chamaecyparis pisifera (SIEBOLD et ZUCCARINI)

SIEBOLD et ZUCCARINI
Pl 2, figs. 13, 14

1938. Chamaecyparis pisifera ENDL.; MIKI, Jap. Jour. Bot., vol. 9, p. 219, fig. 4-G.
1965. Chamaecyparis pisifera ENDL.; SUZUKI and SOHMA, Sci. Rep. Tohoku Univ., 4th Ser.,

vol. 31, no. 3, pl. 1, figs. 8, 9.

Description ; Cones small, globose, 5 to 6 mm in diameter ; cone-scale woody, peltate,
decussately arranged about 2 mm thick.

Remarks : The above specific description of Chamaecyparis pisifera is based on only two
nearly complete cones. Though no fossil leaf has been collected, the cones belong doubtles-
sly to this species in their small globose outline, peltate and decussately arranged cone-
scales. This species is new described one in the Shiobara fossil flora.

MIKI (1938, 1948, 1957) reported many cones and shoots from various localities of Kinki
and its adjacent district of the Pliocene and Pleistocene sediments.

Suzukl and SoHMA (1965) figured fossil cones and twigs from the Late Pleistocene
Ootsuki formation in Koriyama basin, Fukushima Prefecture.

Collection : SFPG no. 145, 194.

Genus Juniperus LINNAEUS

Juniperus vigida SIEBOLD et ZUCCARINI
Pl 2, fig. 15

Description : Leaves ternate, 1.2 to 1.5 cm long, slender, often curved, sharp tips.
Remarks : Only one terminal part of shoot with several leaves is identical to the living
Juniperus rigida in the ternate arrangement of leaf and needle-like leaf form. This needle
juniper is widely found in the cool- to warm-temperate zones of Honshu, Shikoku and
Kyushu in Japan as well as Korea and northern China. It grows well even at rocky places.
Collection : SFPG no. 195.

Genus Thuja (GORDON) CARRIERE

Thuja standishii (GORDON) CARRIERE
Pl. 2, figs. 16, 17

1888. Thuites sp.; NATHORST, Pal. Abh., vol. 4, no. 3, p. 31, pl. 9, fig. 19.

1937. Thuja japonica MAXIMOWICZ ; MIKI, Jap. Jour. Bot., vol. 8, p. 308, fig. 1-D.

1940. Thuja standishii (GORDON) CARRIERE ; KoibzuMi, Acta Phytotax. Geobot., vol. 9, no. 1,
p. 13, figs. 72, 77.

1954, Thuja standishii (GORDON) CARRIERE ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser.
D. vol. 5, no. 1, p. 53, pl. 1, fig. 3.

1971. Thuja standishii (GORDON) CARRIERE ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 23, pl. 4,
figs. 12-14.
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Description : Branchlets flattened, with leaves scale-like, in four ranks decussately
arranged ; the dorsiventral pairs flattened, rhombic with obtuse tip, smaller than lateral
ones; lateral pairs triangular, about 1 mm long, pointed tip, incurved ; lateral ones fairly
covering basal part of facial ones. Cones ovate-globose, woody, 8 to 10 mm long and 5 to
6 mm wide,

Remarks : Many leafy branchlets and a single fruiting shoot with three cones are quite
identical with the living Thuja standishii, which is distributed in the cool-temperate forests
of Honshu and Shikoku, and is most common in northern to central Honshu, at altitudes of
400 to 2,000 m.

The fossil shoots of Thuja japonica MAXIMOWICZ (Syn. Thuja standishii) were reported
from the Stegodon beds in Hyogo Prefecture by Mixki (1937). ONoOE (1971) also figured
leafy twigs from the interglacial age of Pleistocene in Ebino City, Miyazaki Prefecture.

Collection : SFPG no. 38, GSJ F8016.

ANGIOSPERMAE
Family Juglandaceae
Genus Juglans LINNAEUS

Juglans ailanthifolia CARRIERE
Pl 3, fig. 3; text-fig. 1

1971. Juglans mandshurica var. sieboldiana MAKINO ; ONOE, Rep. Geol. Surv. Jap., no. 241, p.
24, pl. 4, figs. 15, 16.
Description : Leaflet elliptical, apex and base missing, about 14 cm (estimated) and 5.5

Text-fig. 1 Venation characters of fossil Juglans ailanthifolic CARRIERE.
YNU 31400, x2,
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cm wide (estimated), midrib stout, somewhat arched; secondary nerves rather slender,
about 14 subalternate pairs, diverging from the midrib at angles of about 60 degrees at the
basal half and about 45 degrees at the upper one, most of secondaries camptodromous,
craspedodromous near the apex; tertiary veins irregularly percurrent; tertiary veins in
marginal area entering marginal teeth; margin bluntly serrate; texture thin.

Remarks : A single leaflet collected by Mr. OzAKI of Yokohama National University is
only specimen in this flora. ENDO (1940) described fossil leaflets of this species (p. 59, pl. 5,
figs. 1, 3), but they have argute-serrulate margin and every secondaries make loops near the
margin which have been referred to Pterocarya rhoifolia SIEBOLD et ZUCCARINI as discussed
later.

ONOE (1971) figured a fossil leaflet and a nut from the Pleistocene Ebino flora as the
name of Juglans mandshurica var. sieboldiana MAKINO (Syn. Juglans ailanthifoliac CARRIERE).
The Ebino flora shows warm-temperate climate and is supposed to be of an interglacial age.
The modern Juglans ailanthifolia is growing in the cool- to warm-temperate forests from
Hokkaido at the north to Kyushu at the south.

Collection : YNU 31400.

Genus Pterocarya KUNTH

Pterocarya vhoifolia SIEBOLD et ZUCCARINI
Pl 3, figs. 4, 5

1940. Juglans sieboldiana MAXIMOWICZ ; ENDO, Sci, Rep. Tohoku Univ., 2nd ser., vol. 21, no.

1, p. 50, pl. 5, figs. 1, 3.

1955. Pterocarya rhoifolia SIEBOLD et ZUCCARINI; MIKI, Jour. Inst. Polytech. Osaka City Univ.,

ser., D, vol. 6, p. 139, pl. 3-F, fig. 4-C.

Description : Leaflet elliptical to oblong in general outline, 8 to 12.5 cm long and 3.3 to
4 cm wide; acute at apex and obliquely obtuse or somewhat cordate at base; margin
regularly spacing serrulate ; venation pinnate and brochidodremous, midrib almost straight ;
secondary veins 15 to 20 pairs, subopposite or alternate; tertiary veins percurrent.

Remarks : Many leaves and a single winged nut are identical to living Plerocarya
rhoifolia SIEBOLD et ZUCCARINL This species now commonly flourishes along the
mountain-streams in the cool-temperate zone of Japan.

ENDO (1940) described some leaflets under the name of Juglans sieboldiana MAXIMOWICZ
from the Shiobara fossil flora. These leaves, however, are easily distinguishable from
Juglans sieboldiana by their argute-serrulate margin, and his specimens belong to the present
species. The remains of nuts of this living species were reported from Hokkaido and
Shikoku by MIKI (1955).

Collection: SFPG no. 170, GSJ F7547.

Family Salicaceae
Genus Popuius LINNAEUS

Populus maximowiczii HENRY
Pl 3, fig. 1

Description : Leaf elliptic ovate, about 12 cm long (estimated) and 7.2 cm wide ; base
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slightly cordate, apex missing ; midrib straight, stout ; secondary veins rather thin, 9 pairs
(estimated), opposite to alternate, diverging at angles of 55 degrees near the base and 35 to
50 degrees at the upper part, forming indistinct marginal loops, entering into marginal teeth;
tertiary veins thin, irregularly percurrent ; margin irregularly spaced serrate, teeth obtuse;
petiole long and stout, 4.3 cm long ; texture thin.

Remarks : Leaves of the living Populus maximowiczii have many variation in their shape,
and the present specimen, though only one leaf lacking one third of upper part, may be
included in the present species by their characters.

This species is now distributed in the cool-temperate zone of northeastern Asia.

Collection : SFPG no. 121.

Populus sieboldii MIQUEL
Pl. 3, fig. 2

Description : Leaves variable in general outline and margin, generally oval to orbicular,
2.4 to 9.5 cm long and 1.8 to 8 cm wide ; apex cuspidate to broadly acute, base truncate to
slightly cordate ; primary vein stout at lower part of blade, tapering to apex, nearly straight
or zigzag in its upper half; a pair of the basal secondary veins diverging at angles of 30 to
45 degrees from the midvein, turning up and reaching the margin at about a half of the leaf
length or more, giving off 5 to 7 tertiary veins ; the remaining secondaries 3 to 4 subopposite
to alternate pairs, irregularly spaced, giving off some branches of forking near the margin
to form marginal loops with the adjacents; tertiary veins in intercostal area percurrent,
quaternary veins orthogonal reticulate, ultimate veinlets largely branched twice; margin
serrate to sparsely serrate with glandular point ; petiole more than 3 cm long.

Remarks : Several leaf specimens obtained in this flora are full of variety in their
outline and margin, but they are included in the characteristics of the living Populus sieboldii
MIQUEL, which is rather common in cool-temperate zone of Japan.

Collection : SFPG no. 52.

Genus Salix THUNBERG

Salix integra THUNBERG
Pl 3, fig. 7

Description : Leaves oblong, 2 to 4 cm long and 0.6 to 1.2 cm wide ; obtuse at apex and
round or rather cordate at base; margin serrulate ; primary vein stout, straight or slightly
curved, secondary veins about 9 pairs, irregularly spaced, diverging from the midvein at
angles of 60 to 70 degrees, considerably incurved, slenderly creeping up along the margin,
connecting with branches of superadjacent secondaries ; 1 to 2 intersecondaries leaving from
the midvein; petiole 1 to 2 mm long or absent.

Remarks : A small branch with several leaves is identical with this species by the leaves
characters described above. The living Salix infegra THUNBERG is widely distributed in the
cool- to warm-temperate zones through Japan, and extends to Korea.

Collection : SFPG no. 155.



Salix sachalinensis FR. SCHMIDT
Pl 3, fig. 6

Description : Leaves lanceolate, 4 to 8.5 cm long and 0.7 to 1.3 cm wide, acuminate at
apex and cuneate at base ; midvein slightly curved ; secondary veins thin, more than 15 pairs,
alternate, irregularly extending and joining branches of superadjacent secondaries to form
angular loops; tertiary veins percurrent; quaternary veins obscure; margin serrate to
serrulate irregularly ; petiole stout, 4 to 6 mm long.

Remarks : Several leaf specimens are referred to Salix sachalinensis by their narrow
shape, a lot of secondaries and fine serrate margin. This species is very common along the
streams throughout Japan, except for Kyushu.

Collection : SFPG no. 40.

Family Betulaceae
Genus Alnus GAERTNER

Alnus firma SIEBOLD et ZUCCARINI
Pl 4, fig. 4

1940. Alnus pendula MATSUMURA ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

51, pl. 8, fig. 13.

1940. Betula ermani var. subcordata KoIDZUMI ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 51, pl. 8, fig. 4.

Remarks : Leaves of the living Alnus firma SIEBOLD et ZUCCARINI is characterized by
tipically ovate outline, acute apex, broadly cuneate base, doubly serrate margin and second-
ary venation which runs straight from midrib to margin and makes parallel each other.
The present excellently preserved impressions in the writer’s collection have all the typical
characters of Alnus firma SIEBOLD et ZUCCARINI, which grows now in the cool- to warm-
temperate mountainzones of Honshu, Shikoku and Kyushu, but scarcely found on the
Japan-Sea side slopes.

This is a common species in the Shiobara fossil flora. Some leaves described as A/lnus
pendula (ENDO, 1940 ; pl. 8, fig. 13) and Betula ermani var. subcordata KoibzuMi (ENDO, 1940 ;
pl. 8, fig. 4) are included in the present species by all characteristics.

Collection : GS] F8047.

Alnus hirsuta var. sibivica (FISCHER) C. K. SCHNEIDER
Pl 4, fig. 2

1940. Alnus hirsuta var. sibirica (FISCHER) C. K. SCHNEIDER ; ENDO, Sci. Rep. Tohoku Univ.,
2nd ser., vol. 21, no. 1, p. 50, pl. 10, figs. 3, 22.

1940. Alnus tinctoria SARGENT ; KOIDZUMI, Acla Phytotax. Geobot., vol. 9, no. 1, p. 13, figs. 14,
61.

1968. Cf. Alnus hirsuta TURCZANINOW ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 46, pl.
2, fig. 1.
Remarks : Several leaf impressions characterized by coarsely doubly serrate and

shallowly lobed margin are identical to Alnus hirsuta var. sibirica which is widely distribut-



ed in Japan and as well as Korea, China and Siberia. It grows usually in the cool- to
warm-temperate zones of stream sides of moist plains or of mountainslopes associated with
many broad-leaved trees.
KoipzuMr (1940) described some fossil leaves under the name of Alnus tinctoria from the
Shiobara fossil flora which is synonym of the present species.
Collection : GS] F7549.

Alnus maximowiczii CALLIER
Pl 4, fig. 1

Description : Leaf oval, mucronately acute at apex, slightly cordate at base, 8 cm long
and 6 cm wide (estimated); primary vein stout and straight; secondary veins 9 pairs,
alternate to subopposite, craspedodromous, diverging from the midvein at angles of about
50 degrees, almost straight, sending off 3 or 4 branches near the margin, tertiary veins fine,
percurrent ; quaternary veins making orthogonal reticulate; margin duplicately serrulate
with acute teeth, teeth at termination of each secondary veins larger than others; petiole
thick, 1.3 cm long.

Remarks : A single but well-presserved leaf specimen has been found. The present
material is closely similar to Alnus maximowiczii CALLIER which is a representative species
of the alpine shrub in northern Japan especially on such sunny sites as land-slided slopes and
bald hills of low altitude. This species is new record of the fossil from the Shiocbara group.

Collection : SFPG no. 53.

Alnus pendula MATSUMURA
Pl 4, fig. 3

1940. Alnus pendula MATSUMURA ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

51, pl. 8, figs. 5, 8, 16.

Description : Leaves narrow elliptic, 5 to 12 cm long and 1.8 to 3.3 cm wide ; elongate-
acuminate at apex and cuneate at base; primary nerves stout; secondary nerves 16 to 20
alternate pairs, almost parallel each other ; margin serrate with acuminate tip.

Remarks : The present species is based on a few nearly complete leaves and some
fragmentary specimens. The examined specimens are characterized by bollowing fea-
tures ; narrowly elliptical outline, a number of secondaries, acuminate apex and acute base,
and they are identical to the living Alnus pendula MATSUMURA.

ENDO (1940) described fossil leaves, fruits and ament of this species from the same
locality.

Alnus penduia is confined to the Japan-Sea side of Hokkaido and Honshu, in striking
contrast to the area of Alnus firma.

Collection : GS] F8046.

Alnus sp. (fruit)
Pl 4, fig. 5

Description : Fruit suborbicular to elliptical, 1.3 to 1.5 cm long and 1.1 to 1.2 cm wide;
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round at apex and base; petiole stout, 3 to 7 cm long.

Remarks : Some fruiting branchlets belong to the Genus A/nus and they may be referred
to one of the species described above. Among them, the fossil fruits are more similar to A.
Sfirma and A. hirsuta var. sibirica in their outline and size.

Collection : SFPG no. 171.

Genus Betula LINNAEUS

Betula davuvica PALLAS
Pl 4, fig. 6; text-fig. 2

Description : Leaves ovate to rhombic ovate, 2.5 to 7 cm long and 1.2 to 2.8 cm wide;
acute or acuminate at apex, broadly cuneate, rounded or truncaste at base; unequally
dentate-serrate on the margin, gland-dotted on the tip of the teeth; venation pinnate,
craspedodromous ; midrib moderate, almost straight; secondary veins 5 to 7 subopposite
pairs, ascending and terminating into marginal serrations ; tertiary veins random reticulate ;
petiole 5 to 8 mm long.

Remarks : Some complete leaves are referred to Betula davurica. 'This living birch is
widespread in the continent of northeastern Asia and disjunctively distributed in central
Honshu and Hokkaido. It grows scatteredly at open sunny places in the cool-temperate
zone. The present species in new record of the fossil from the Shiobara group.

Collection : GS] F8045.

Betula ermani CHAMISSO
Pl 4, fig. 7

Description : Leaf ovate, 4.8 cm long and 2.9 cm wide ; acuminate at apex and slightly

i tom

Text-fig. 2 Venation characters of fossil and related extant species (All figures are X4)
A. Betula davurica PavLrLas. GS] F8045.
B. Betula davurica PaLras. (Leaf of the extant species for comparison)



cordate at base ; margin doubly serrate ; venation pinnate, craspedodromous ; primary vein
moderate ; secondary veins 6 alternate pairs, almost straight, all of the secondaries ter-
minating at the margin, tertiary veins obscure ; petiole 6 mm long.

Remarks : Only one complete and another fragmentary leaf impressions have been
found from the Shiobara group. The present specimens are rather similar to the existing
species by their ovate foliar shape, slightly cordate base and doubly serrate margin. The
living species growing now in the subarctic to cool-temperate zones of Hokkaido, Honshu
and Shikoku in Japan.

Collection : SFPG no. 139.

Betula grossa SIEBOLD et ZUCCARINI
Pl 4, figs. 8-10

1888. Betula sublenta NATHORST ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 32, pl. 10, fig. 1.
1940. Betula grossa SIEBOLD et ZUCCARINI; KoibzuMli, Acta Phytotax. Geobot., vol. 9, no. 1, p.

13, fig. 23.

1940. Betula grossa SIEBOLD et ZUCCARINI ; ENDO. Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no.

1, p. 52, pl. 8, fig. 22.

1940. Betula sollennis KoipzuMl; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 54,

pl. 4, fig. 2; pl. 8, fig. 21; pl. 9, fig. 7.

1971. Betula sp.; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 24, pl. 4, fig. 20.

Remarks : The present materials are one of the most abundant in the Shiobara fossil
flora and occupied about 5% in the unmber of total specimens. The living species has many
varieties in its leaves in size and outline and fossil leaves from the Shiobara fossil flora
showed also same tendency.

The modern species is endemic to Japan and widely found in the cool- and warm-
temperate forests except Hokkaido.

The cone-scale specimen of Betula figured by ONOE (1971) from the Ebino fossil flora
is identical to those of the present species.

Collection : GS] F8017, 8018, 8064.

Betula maximowicziana REGEL
PL 5, figs. 1-3

1940. Betula maximowicziana REGEL ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1,

p. 52, pl. 5, figs. 9-11, 15; pl. 10, figs. 13, 20; pl. 11, fig. 11
1968. Betula maximowicziana REGEL ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 46, pl.

2, fig. 8.

Remarks : Some well preserved leaves, seeds and cone-scales were examined. The
leaves of the present specimens are characterized by large size, orbicular to oval outline,
deeply cordate base and subduplicately denticulate margin with long linear tips. The
present species is identical with the living Betula maximowicziana REGEL growing in the
cool-temperate zone of northern Japan.

Collection : GS] F7554, 8065, 8066.
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Betula nikonesis KOIDZUMI
Pl 5, fig. 7

Description : Leaves ovate to triangularly ovate, about 7 cm long and 3.5 cm wide;
attenuate at apex and rounded or subcordate at base; margin doubly serrate; venation
pinnate, craspedodromous ; primary vein moderate ; secondary veins almost straight, all of
the secondaries termination at the margin, about 14 alternate or subopposite pairs, parallel
each other; tertiary veins obscure.

Remarks : This species is based on a few almost complete leaf specimens. They are
closely similar to Betula nikoensis KOIDZUMI which is native in central Honshu, especially in
cool-temperate zone of the Nikko mountainous area. These fossil specimens are also
similar to narrower leaves of Befula grossa SIEBOLD et ZUCCARINI, which has many variation
in leaf forms.

The writer has referred the present materials to Befula nikoensis KOIDZUMI while slight
ambiguity has been remaining on the identification.

Collection : SFPG no. 154.

Betula platyphylla var. japonica (MIQUEL) HARA

1940. Betula japomica SIEBOLD ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 52,
pl. 4, fig. 12.
1940. Betula taushii KombzuMi; KoibzuMl, Acta Phytotax. Geobot., vol. 9, no. 1, p. 14,
Remarks : ENDO (1940) figured Betula japonica SIEBOLD. Koipzumi (1940) discussed on
Betula taushii KoibzuMI from the Shiobara fossil flora, and they becomes to synonym of the
present species. The living species is growing in the cool-temperate zone of northern
Japan.
Collection : IGPS Reg. no. 60920.

Betula schmidtii REGEL
Pl 5, figs. 4-6

1888. Alnus or Betula sp.; NATHORST, Pal. Abh., vol. 4, no. 3, p. 31, pl. 10, figs. 2, 3, 5, 6.
1940. Betula schmidtii REGEL ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 53, pl.

7, figs. 6, 8, 11; pl. 8, fig. 11; pl. 12, fig. 4.

1940. Betula schmidtii REGEL ; KoipzuMl, Acta Phytotax. Geobot., vol. 9, no. 1, p. 14, figs. 12,

28, 36, 41.

1940. Corylus sieboldiana BLUME ; Kolpzuml, (part) Acta Phytotax. Geobot., vol. 9, no. 1, p. 15,

figs. 7, 19, 21, 30, 33.

Remarks : The present materials, which is one of the most abundant species in the
Shiobara fossil flora, are identical with the living Betula schmidtii REGEL. It is distributed
from continental northeastern Asia to northern and central Honshu. Komzumi (1940)
figured Corylus sieboldiana BLUME from the collection of Kyoto University. The writer
reinvestigated them and found some materials described Corylus sieboldiana were identical
with the present species in the characteristic features of leaves’ form, marginal serration
and secondary veins.
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Collection : GS] F8019, 8067, 8068.

Betula sp. (ament)
Pl 5, fig. 8

Remarks : This amentaceous specimenis assigned to Betule with some hesitation,
because most species of Betula have tale-like ament and are difficult to identify only by
ament. It may be referred to male flower of Beiula and one of the species described above.

Collection : SFPG no. 178.

Genus Carpinus LINNAEUS

Carpinus covdata BLUME
PL 5, figs. 9, 10

1940. Carpinus cordata BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 54,
pl. 7, figs. 5, 9, 10, 13, 19.
1940. Carpinus evosa BLUME ; KoipzuMl, Acta Phytotax. Geobot., vol. 9, no. 1, p. 15, fig. 11.
Remarks : The present species, represented by leaves and bracts, is not rare in this flora.
Leaves of the examined specimens have oblong or broadly elliptical in foliar shape,
acuminate apex, deeply cordate base and fine serration with sharp teeth on margin. Bracts
specimens ovate outline acute apex, cuneate base, a few teeth of dentation on upper part of
bract and 2 or 3 primary veins. These characters of both leaves and bracts are similar to
those of existing species of Carpinus cordata BLUME which is one of the commonest
deciduous tree along streams in the cool-temperate zone of Japan.
Collection : GS] F8020, 8039.

Carpinus japonica BLUME
Pl 5, figs. 11, 12

1888. Carpinus subjaponica NATHORST ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 32, pl.9, figs.
12-15.
1940. Carpinus japonica BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 55,
pl. 6, figs. 4, 8, 11, 14, 18; pl. 8, fig. 18; pl. 9, fig. 14.
1940. Carpinus distegocarpus KOIDZuMI; KOIDZUMI, Acta Phytolax. Geobot., vol. 9, no. 1, p. 14,
figs. 8, 45, 86.
1954, Carpinus carpinoides MAKINO ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser., D, vol.
5, no. 1, p. 55, pl. 2, figs. 1-10; pl. 3, figs. 1-5.
Description : Leaves oblong, acuminate apex and rounded at base, 6 to 9 cm long and 3
to 4 cm wide; margin duplicately serrulate; primary vein moderate ; secondary veins 18
alternate to subopposite pairs, diverging at angles of 50 to 55 degrees, craspedodromous,
running off from the primaries almost straight and ending into larger marginal teeth;
petiole 1 cm long.
Bract ovate in general outline, obtuse at apex and cuneate at base, 2.2 cm long and 1.4
cm wide ; margin entire at basal half of bract and dentate at upper half of it; 5-primaries
running from the base and ending at marginal teeth ; petiole stout, 2 mm long.
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Remarks : Many oblong-ovate leaves and bracts are closely similar to the living
Carpinus japonica BLUME in the chracters mentioned above which is endemic to Japan. It
is one of the most common trees from the cool-temperate to the upper part of the
warm-temperate zones.

Carpinus distegocarpus KoipzuMi displayed by KoipzuMi (1940) from the Shiobara fossil
flora and C. carpinoides MAKINO from the Oya formation (TAKAHASHI, 1954) are synonym
of the examined species. Fragmental leaves and bracts from the Shiobara fossil flora
described by NATHORST (1888) under the name of C. subjaponica NATHORST are similar to
the present species.

Collection : GS] F8021, 8048.

Carpinus laxiflora (SIEBOLD et ZUCCARINI) BLUME
Pl 6, figs. 1-3; text-fig. 3

1940. Carpinus laxiflora (SIEBOLD et ZUCCARINI) BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd
ser., vol, 21, no. 1, p. 56, pl. 4, fig. 4.
1940. Zelkova serrata MAKINO ; KOIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 17, fig. 6.
1971. Carpinus laxiflora (SIEBOLD et ZUCCARINI) BLUME ; ONOE, Rep. Geol. Surv. Jap., no. 241,
p. 25, pl. 4, figs. 23-25.
Remarks : The present species is based on some obovate leaves with attenuate apex and
3-lobed bracts, and is identical to those of produced by the living Carpinus laxiflora (SIEBOLD

Text-fig. 3 Venation characters of fossil Carpinus laxiflora
(SEBOLD et ZuccarinD Brume. KYOTO UNIV,
(sketched from pl. 6, fig. 3), X2.



et ZUCCARINI) BLUME. This hornbeam is widespread throughout southern Hokkaido,
Honshu, Shikoku and Kyushu, as well as in Korea and central China.

A leaf specimen described as Zelkova serrala MAKINO from the Shiobara group by
KomzuMmi (1940) has double-serrate margin with acute teeth (text-fig. 3), while leaves of
Zelkova serrata MAKINO has single-serrate margin with obtuse teeth, and it may be included
in this species (pl. 6, fig. 3; text-fig. 3).

No fossil leaf of Zelkova has been found from the Shiobara group.

Collection : KYOTO UNIV.,, GSJ F8024, 8069.

Carpinus tschonoskii MAXIMOWICZ
Pl 6, figs. 4, 5

1941a. Carpinus ischonoskii MAXIMOWICZ ; MIKI, Jap. Jour. Bot., vol. 11, p. 268, figs. 10-D, E.
1954. Carpinus tschonoskii MAXIMOWICZ ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser., D,

vol. 5, no. 1, p. 55, pl. 2, fig. 11; pl. 3, fig. 6.

1968. Carpinus tschonoskii MAXIMOWICZ ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 44,

pl. 1, figs. 12, 13.

1971. Carpinus tschonoskii MAXIMOWICZ ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 25, pl. 4, figs.

18, 19.

Description : Leaves oblong, acute at apex and cuneate at base, 5.4 cm long and 2.6 cm
wide ; margin doubly serrate with acute teeth; primary vein moderate ; secondary veins 10
subopposite to alternate pairs, diverging at angles of 40 to 50 degrees, craspedodromous;
tertiary veins obscure; petiole more than 5 mm long.

Bract subulate, 2.4 cm long and 0.6 cm wide, acuminate apex and obliquely cuneate at
base ; margin of left side of bract entire and the other side dentate ; 4 primaries running from
the base and entering marginal teeth; petiole stout, 3 mm long.

Remarks : Two nearly complete leaves and a single bract are referred to this species.
This hornbeam is very common in the cool- to warm-temperate zones except Hokkaido in
Japan.

Mik1 (1941a) described many remains of leaves, bracts and seeds assigned to this
species from the Pinus trifolia beds in central Honshu. ONOE (1971) also figured some
bract specimens from Ebino flora in Miyazaki Prefecture, which corresponde to the inter-
glacial age of the Pleistocene.

Collection : SFPG no. 144, GS] F8070.

Genus Corylus LINNAEUS

Corylus sieboldiana BLUME
Pl. 6, fig. 6

1940 Corylus sieboldiana BLUME ; KompzuMl, (part) Acta Phytotax. Geobot., vol. 9, no. 1, p. 15,

fig. 31.

Description : Leaves obovate in general outline, acute at apex and obtuse or slightly
cordate base, 8.4 cm long and 5.4 cm wide; margin duplicately serrate with sharp teeth;
primary vein stout, nearly straight ; secondary veins 9 subopposite pairs, diverging at angles
of 30 to 40 degrees, running off from the midrib straight and ending at larger marginal teeth;
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tertiary veins from basal secondaries entering to marginal teeth, tertiaries in intercostal
area percurrent ; petiole stout, 1.4 cm long.

Remarks : The examined specimens are characterized by obovate foliar shape, low
angled secondaries diverging from the midrib and sharp teeth on the margin. The present
species is referable to the living Corylus sieboldiana BLUME, growing in the cool-temperate
zone of northern to central Japan and rarely in Shikoku and Kyushu.

The present species from the Shiobara fossil flora was first reported by KoIDzuMI
(1940) based on many leaves and a nut, but some leaves are probably included in Betula
schmidtii REGEL by their ovate foliar shape (KoibzumMi, 1940 ; figs. 7, 19, 21, 30, 33).

Collection : SFPG no. 60.

Family Fagaceae
Genus Castanea SIEBOLD et ZUCCARINI

Castanea crenata SIEBOLD et ZUCCARINI
Pl. 6, figs. 7-11; text-fig. 4-C

1940. Castanea crenata SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 56, pl. 5, figs. 6-8, 13, 16, 17, 20; pl. 12, fig. 4d.

1940. Castanea crenata SIEBOLD et ZUCCARINI; KoiDzuMl, Acta Phytotax. Geobot., vol. 9, no.

1, p. 15, figs. 3, 32, 47, 52.

1961. Castanea cremata SIEBOLD et ZUCCARINI; SUZUKI, Sci. Rep. Fac. Avt. Sci. Fukushima

Univ., no. 10, p. 56, pl. 12, figs. b, 6.

Description : Leaves oblong-lanceolate in general outline ; apex acuminate ; base cordate
to auriculate; 6 to 16 cm long, and 2 to 4.8 cm wide ; midvein stout and slightly curved;
secondary veins 15 to 22 pairs, spacing irregularly, diverging from the midvein at angles of
50 to 60 degrees, curving slightly upwards and distinctly craspedodromous, except those of
basal 2 or 4 pairs, which are camptodromous; tertiary veins in intersecondary spaces
coarsely and irregularly percurrent ; quaternary veins making mainly quadrangular meshes;
ultimate veinlets obscure; margin coarsely and irregularly serrate with slender pointed
teeth except the basal part ; petiole stout 0.5 to 1.2 cm long; texture membranaceous.

Nuts broadly ovate in shape, apex pointed, base rounded, 2.5 cm wide and 2.9 cm long.

Burs 1.5 to 3.5 cm in diameter, densely crowded with slender sharp spines outside,
prickles 1 to 2 cm long.

Ament more than 11 cm long, tapered at apice, covered with crowded flower-clusters
from base to apex.

Remarks : The present species, consisted of leaves, nuts, burs and aments, is closely
allied to the existing species of the Japanese Islands. Only three aments, three burs and three
nuts were found, but leaves were abundant in the flora.

At a glance, the leaves of this species resemble to those of the living Quercus acutissima
CARRIERE and Q. variabilis BLUME in their oblong-lanceolate outline and serration with
slender pointed marginal teeth, but studied specimens are different from the latters by
auriculate base and irregularly arranged secondary veins. Moreover, Castanea crenata has
coarser spaced tertiary veins and finer net veins than other two species (text-fig. 4-A, B).
The extant Castanea cremata SIEBOLD et ZUCCARINI is widely distributed in the cool- to
warm-temperate zones from southwestern Hokkaido to Kyushu, Japan.
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Text-fig. 4 Venation characters of fossils and related extant species (All

figures are X5)

A. Quercus acutissima CARRUTHERS. (Leaf of the extant species
for comparison)

B. Quercus variabilis BLUME. (Leaf of the extant species for
comparison)

C. Castanea crenata SIEBOLD et ZUCCARINL GSJ F7538.

D. Castanea crenata SIEBOLD et ZUCCARINL (Leaf of the extant
species for comparison)
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Collection : SFPG no. 31, GS] F7538, 8022, 8023.

Genus Fagus LINNAEUS

Fagus crenata BLUME
Pl 7, figs. 1-6

1888. Fagus sylvatica L. fossilis ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 33, pl. 9, figs. 1, 2; p.

37, pl. 12, figs. 5-10.

1888. Fagus sylvatica L. var. asiatica DC. fossilis ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 37, pl.

12, figs. 1-4.

1937. Fagus crenata BLUME ; MIKI, Jap. Jour. Bot., vol. 8, p. 313, figs. 3, I-].
1940. Fagus crenata BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 57, pl.

6, figs. 2, 3, 6, 9, 13, 16, 20, 23, 24; pl. 12, fig. 4b.

1940. Fagus crenata BLUME ; KoIDzUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 15, figs. 42, 79.
1954. Fagus crenata BLUME ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser., D, vol. 5, no. 1,

p. 56, pl. 3, figs. 7-12; pl. 4, figs. 1-8.

1961. Fagus crenata BLUME; SUzZUK], Sci. Rep. Fac. Art. Sci. Fukushima Univ., no. 10, p. 51,

pl. 11, figs. 8-15.

1968. Fagus crenata BLUME ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 47, pl. 3, figs. 1-4,

8; pl. 4, fig. 8; pl. 6, fig. 6.

1971. Fagus crenata BLUME ; OZAK]I, Sci. Rep. Yokohama Nat. Univ., Sec. 2, no. 18, pl. 8, figs.

9, 10, 12-14.

Description : Leaves variable in shape and size, ovate to oval in outline, 2 to 12 cm long
and 1.2 to 7 cm wide ; apex acute, base slightly asymmetrical, obtuse and sometimes rather
cordate ; margin undulate, few of them have minute teeth ; midvein prominent and stout near
the base and tapered at apices, zigzag at the upper portion of blade ; secondary veins 5 to
13 pairs, subalternate, diverging from the midvein at angles of 40 to 50 degrees in middle
portion, straight and subparallel, near marginal border abruptry curving up along the
margin, or enterring into the marginal teeth, tertiaries percurrent ; quaternary veins orthog-
onal reticulate ; petiole short, 0.3 to 1 cm in length; texture subcoriaceous.

Fruit; Cupula 4 lobed, villous; lobes with obtuse apex, 1.7 cm in length and 0.8 cm in
width ; peduncle stout, 1.2 cm long ; nut ovate in outline, trigonal pyramid, acute at tip and
truncate at base, 1.3 cm long and 1.7 cm wide.

Remarks : The present species composed by leaves, cupules and nuts and is the most
abundant in the collection (occupied about 13% of the total number of specimens). They
are identical with living Fagus crenala BLUME which is widely distributed from southern
Hokkaido to Kyushu. It is a representative tree of the cool-temperate forests in Japan.

Collection : GS] F7526, 8025, 8037, 8071, 8072.

Fagus japonica MAXIMOWICZ
Pl 7, figs. 7-9

1888. Fagus japonica MAXIMOWICZ fossils ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 33, pl. 9, figs.
3,5, 6, 8.
1940. Fagus japonica MAXIMOWICZ ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.
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59, pl. 7, figs. 2, 3, 7, 14.

1940. Fagus crenatea BLUME ; ENDO, (part) Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, pl.

6, fig. 25.

1940. Fagus japonica MAXIMOWICZ ; KoIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 16, figs.

10, 20, 39, 46, 50, 51.

1940. Fagus crenata BLUME ; KoizuMl, Acta Phytotax. Geobot., vol. 9, no. 1, fig. 38.
1961. Fagus japonica MAXIMOWICZ ; SUZUKI, Sci. Rep. Fac. Art. Sci. Fukushima Univ., no. 10,

p. 53, pl. 12, figs. 1a-d, 2a-i.

1972. Fagus japonica MAXIMOWICZ ; OZAKI, Sci. Rep. Yokohama Nat. Univ., Sec. 2, no, 18, pl.

7, fig. 5.

Description : Leaves ovate to obovate and somewhat asymmetrical in general outline, 6
to 12 cm long and 2.6 to 6 cm wide, apex acute, base obtuse or sometimes rather cordate ;
margin crenate upper half of the blade and entire or undulate at the bottom, petiole stout,
0.4 to 1 cm long; primary vein stout and taper to a point ; secondary veins 13 to 16 (rarely
10) pairs, diverging from the midvein at angles of about 50 degrees in middle part of blade,
opposite or alternate, almost parallel each other, extending straight to near marginal border
and abruptly curving up and each terminating near the next upper secondaries, campto-
dromous ; tertiary veins regularly percurrent, fine spacing ; quaternary veins obscure.

Fruit: Cupula with stalk, cup body oboid, 8 mm long, dehiscent into 4 valves; prickles
rather coarsely and equally distributed from base to top, about 1 mm long ; stalk narrow and
more than 35 mm long, glabrous; seed oval and triangular, much longer than the cup body.

Remarks : The present species is one of the most dominant in the collection (about
11%6), and is resembles to living Fagus japonica in foliar shape and venation character. The
living species is growing in Honshu, Shikoku and Kyushu sparsely.

Collection : GS] F8026, 8073, 8074.

Genus Quercus LINNAEUS

Quercus aliena BLUME
PL 7, fig. 10; text-figs. 5-A, 6

1961. Quercus aliena BLUME ; SUZUKI, Sci. Rep. Fac. Art. Sci. Fukushima Univ., no. 10, p. 55,

pl. 12, figs. 3, 4.

Description : Leaf large, about 17 cm (estimated) long and 9 cm (estimated) wide, apex
and base missing, margin deeply undulate or lobed ; marginal teeth large, straight to slightly
convex on apical side and convex on basal side; primary vein strong; secondary veins
strong, alternate to subopposite, neary parallel each other, about 16 pairs (estimated),
diverging from the midvein at angles of 40 to 65 degrees, running almost straight to the
marginal teeth; tertiary veins percurrent ; quaternary veins obscure.

Remarks : A single incomplete leaf is fairly identical to some leaves of Quercus by the
above-described characters. Among the extant species of Quercus, this specimen is similar
in general outline to those of Q. dentata THUNBERG, Q. mongolica var. grosseserrate (BLUME)
REHDER et WILSON and Q. aliena BLUME, and the most close resemblance is observed to the
last species in marginal serration, the number of the secondary venation and especially
feature of venation in the marginal teeth (text-fig. 5-A).

SUZUKI (1961) described the present species from the upper Miocene Fujitoge formation
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Text-fig. 5 Venation characters of fossils and related extant species (All
figures are X5)
A. Quercus aliena BLUME. SFPG no. 13.
; Quegcus aliena BLUME. (Leaf of the extant species for compar-
ison
. Quercus dentata THUNBERG. (Leaf of the extant species for
comparison)
. Quercus mongolica var. grosseservata (BLUME) REHDER et
WiLson. GS] F8062.
. Quercus mongolica var. grosseserrvata (BLUME) REHDER et
WiLsoN. (Leaf of the extant species for comparison)
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Text-fig. 6 A restoration of Quercus aliena BLUME. SFPG no. 13. (Natural size)
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and the Pliocene Izumi formation in Fukushima Prefecture, and it is identical with the
present one.
Quercus aliena BLUME is mainly distributed in the cool- to warm-temperate zones of
western Japan, Korea and China as well as in the Japan Sea side of northeast Honshu.
Collection : SFPG no. 13.

Quercus mongolica var, grosseserrata (BLUME)

REHDER et WILSON
Pl 8, figs. 2, 3; text-fig. 5-D

1888. Quercus crispula BLUME fossilis ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 33, pl. 9, figs. 9,

10.

1940. Quercus crispula BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 60,

pl. 6, fig. 1; pl. 10, fig. 7.

1940. Quercus crispula BLUME ; KoiDzuMl, Acta Phytotax. Geobot., vol. 9, no. 1, p. 16, fig. 13.
1940. Quercus grosseservata BLUME ; KOIDZUMI, Acfa Phytotax. Geobot., vol. 9, no. 1, p. 16, figs.

43, 47, 75.

1968. Quercus crispula BLUME ; MATSUO, Ann. Sci. Kanazawa Uwniv., vol. 5, p. 49, pl. 4, figs.

3,4, 6.

1981. Quercus mongolica var. grosseserrata (BLUME) REHDER et WILSON ; KAMATA and al.,,

Jour. Nagasaki Earth Sci. Assoc., no. 33-34, p. 19, pl. 3, fig. 5.

Description : Leaves obovate, 7 to 15 cm long and 3 to 7 cm wide; acute or abruptly
cuneate at the apex and auriculate at the base; margin coarsely serrate to undulately
dentate most of the teeth are single but a few of them are double; marginal teeth large,
slightly convex to concave on apical side and apparently convex on basal side with slightly
curving up acute apex ; primary vein strong, straight to curving gently; secondary veins
strong, nearly parallel each other, 12 to 15 pairs, diverging from the midvein at angles of 40
to 50 degrees, running almost straight to the marginal teeth except basal one or two
secondaries which form loops at margin ; tertiary veins percurrent ; petiole stout and thick.

Fruit; Nuts ovoid, gradually narrowed and rounded at apex, 1.9 cm long and 1.2 cm in
diameter.

Remarks : The present species is characterized by large acute serrations on the margins
and auriculate base. These characters are identical with the living Quercus mongolica var,
grosseserrata (BLUME) REHDER et WILSON.

Komzumi (1940) discriminated between Quercus crispula BLUME (this species name is the
synonym of Q. mongolica var. grosseserrata (BLUME) REHDER et WILSON) and Q. grosseser-
rata BLUME by the shape of their marginal teeth. He pointed out that Q. grosseserrata had
single serration and Q. crispula had double ones on their leaves respectively. The recent Q.
mongolica var. grosseserrata has, however, both types of serration on its leaves, though the
single serration leaves are predominant in number than the double serration ones, and they
may be included into the variation of the present species.

The present species is now flourished in the Japanese Islands and is a representative
tree in the cool-temperate zone of Japan, as well as the beech, Fagus crenata BLUME.

Collection : SFPG no. 33, GS] F7545, 8062.
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Quercus servata THUNBERG
Pl 8, fig. 1

1933. Quercus sevrata THUNBERG ; MIKI, Bot. Mag., vol. 47, no. 561, p. 623, figs. 1 E-H.

1940. Quercus serrata THUNBERG ; KOIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 16, fig.
59;

1968. Quercus sevrata THUNBERG ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 49, pl. 3, fig.
6a; pl. 4, fig. 2.

1971. Quercus servata THUNBERG ; SUZUKI and NAKAGAWA, Sci. Rep. Tohoku Univ., 2nd ser.,
vol. 42, no. 2, p. 197, pl. 28, figs. 1-7.

1971. Quercus serrata THUNBERG ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 26, pl. 5, figs. 2, 3.
Remarks : Incomplete 31 specimens are referable to Quercus serrata THUNBERG by their

obovate outline, acute to sickle-shaped teeth with callous tips and acute at apex. The

present species is common in the coll- to warm-temperate zones of Japan and Korea.
Collection : SFPG no. 61.

Family Ulmaceae
Genus Celtis LINNAEUS

Celtis jessoensts KOIDZUMI
PL 8, fig. 5

1940. Celtis jessoensis KoibzuM1; KoiDzuMl, Acta Phytotax. Geobot., vol. 9, no. 1, p. 16, fig. 12.
1940. Celtis bungeana var. jessoensis KUDO ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21,

no. 1, p. 60, pl. 8, figs. 15, 23.

Remarks : The present specimens, consisting of many well preserved leaves, are refer-
red to Celtis jessoensis KOIDZUMI in the ovate foliar shape and small number of the secondary
veins, and the marginal character of coarsely and regularly serrate on the upper two-third
to four-fifth portion and entire on basal portion of the blade.

Celtis bungeana var. jessoensis, described by ENDO (1940) from the Shiobara fossil flora,
is synonymous with the present species.

This modern species grows now in the cool-temperate zone from Hokkaido to Kyushu,
Japan and Korea, and luxuriant growth is almost between 800 and 1,300 m above sea level
in central Honshu.

Collection : GS] F8027.

Genus Ulmus LINNAEUS

Ulmus davidiana var. japonica (REHDER) NAKAI
Pl 8, figs. 6, 7

1940. Ulmus japonica SARGENT ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 61,
pl. 6, fig. 22, pl. 7, fig. 16.

1940. Ulmus propinqgua KoibzuMi ; KoibzuMli, Acta Phylotax. Geobot., vol. 9, no. 1, p. 17, fig.
54,
Remarks : A large number of leaf impressions and a samara were examined. The

leaves are characterized by their obovate foliar shape, obliquely cuneate to obtuse base and
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dichotomously branching secondaries. The examined specimens all belong to Ulwmus
davidiana var. japonica (REHDER) NAKAI (Syn. U. japonica SARGENT and U. propinqua
Komzumi), Which is growing in the cool-temperate zone of Hokkaido, Honshu, Shikoku and
Kyushu, Japan, and extends to Korea and China.

Collection : SFPG no. 34, GS] F8028.

Ulmus laciniata (TRAUTVETTER) MAYR
Pl 8, fig. 4

Description : Leaf large, obovate, 13 cm long and 9.6 cm wide, widest in the one-third
portion from the tip; apex broadly rounded with short acuminate tips, base asymmetrically
cordate to obtuse; four acuminate lobes extending on the upper part of the blade; midrib
stout, nearly straight, gradually slender toward the apex ; secondary veins 14 pairs, opposite
to alternate, leaving the midrib the angles of 50 to 60 degrees near the base, about 30 degrees
above, craspedodromous, running into larger teeth; tertiary veins thin, percurrent ; margin
duplicately serrulated with acute teeth; petiole thick, short.

Remarks : The present specimens consist of only one almost complete leaf and two
fragments. They are characterized by four caudal lobes extending on the upper part of the
blade, dichotomously branching secondary venation and oblique base. These characters
resemble the leaves of Ulmus laciniata (TRAUTVETTER) MAYR, which is now widely
distributed in the cool-temperate zone of Japan, north China and Siberia.

Collection : SFPG no. 19.

Family Moraceae
Genus Cudrania TRECUL

Cudrania tricuspidata (CARRIERE) BUREAU
Pl 9, figs. 1, 2; text-fig. 7

Description : Leaves variable in shape, generally broadly obovate or oval and sometimes
trilobed. 3.5 to 7 cm long and 3.1 to 4.6 cm wide; apex apparently abruptly acute; base
rounded to broadly obtuse; midvein rather stout, nearly straight; secondary veins 3 to 4
pairs, opposite to subopposite, variable as to spacing and angle of divergence, curved
abruptly and joining superadjacent secondary at acute angle ; tertiary and quaternary veins
obscure ; margin entire ; petiole normal, about 1 cm long ; texture firm.

Remarks : The present species, represented by several leaves, is characterized by leaf
form and secondary venation as described above, and is probably included in the living
Cudrvania tricuspidata in the warm-temperate zone of Korea and China.

The occurrence of leaves of this exotic species is the first record of a fossil in Japan.
Collection : SFPG no. 146, GS] F8038.

Genus Morus LINNAEUS

Morus bombycis KOIDZUMI
PL 9, fig. 4

Description : Leaf cordate in general outline, obliquely three lobed; deeply cordate at
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Text-fig. 7 Venation characters of fossil Cudrania tricuspidata (CARRIERE)
Bureau. SFPG no. 146, X14.

base and acute at apex ; 10 cm long (estimated) and 7.3 cm wide ; margin coarsely serrate
except basal part and sinuses; venation infrabasal imperfect acrodromous, midrib moder-
ate, slightly curved, tapered apically; lateral primary veins craspedodromous; secondary
veins leaving the midrib, 3 pairs rather slender ; tertiary veins obscure ; texture thin; petiole
stout, 2 cm long.

Remarks : The present species is based on a single leaf impression. It is referred to
Movrus bombycis KOIDZUMI by its obliquely three lobed foliar shape, coarsely serrate margin
and venation characters described above. The living species is widely distributed in the
coll- to warm-temperate and subtropical regions of Asia.

Collection : SFPG no. 62.

Family Urticaceae
Genus Boehmeria JACQUIN

Boehmeria tricuspis (HANCE) MAKINO
Pl 9, figs. 5, 6

Description : Leaves orbicular in general outline, 6.5 cm long and 5.5 to 5.8 cm wide;
base widely cuneate ; apex more or less 3-lobed with acute tip ; margin coasely serrate with
acute tip, straight or rather concave at apical side and convex at basal side of teeth, sinus
acute ; venation acrodromous, midvein moderate, lateral primaries making angles of 30 to
45 degrees with the midvein, curving up and making loops, texture membranaceous ; petiole
more than 1 cm long.

Remarks : Only two almost complete leaf impressions are closely similar to the living



Boehmeria tricuspis (HANCE) MAKINO by the orbicular foliar shape, trinerved primaries and
coarsely serrate margin. This perennial herb is now widely distributed in the cool- to
warm-temperate zones from Hokkaido to Kyushu, Japan.

Collection : SFPG nos. 122, 187.

Family Polygonaceae
Genus Polygonum LINNAEUS

Polygonum cuspidatum SIEBOLD et ZUCCARINI
PL 9, fig. 7

Description : Leaf oval in general outline, 6 cm long (estimated) and 4.2 cm wide ; apex
missing, base truncate ; margin entire or somewhat undulate ; primary vein straight, taper-
ing at apice ; secondary veins 4 pairs, alternate, camptodromous, diverging from the primary
vein at angles of 50 to 60 degrees, extending slightly curving up, joining with the branches
of superadjacent secondary veins, looping well within the margin; intersecondary veins
composite ; tertiary veins random angular mesh, texture coriaceous; petiole 1.5 cm long.

Remarks : Though small in size, the present leaf specimen is referred to Polygonum
cuspidatum SIEBOLD et ZUCCARINI by its venation characters, truncate base and undulate
margin. This perennial grass is widely distributed in the cool- to warm-temperate zones of
Japan, Formosa, Korea and China.

Collection : SFPG no. 113.

Family Magnoliaceae
Genus Magnolia LINNAEUS

Magnolia obovata THUNBERG
Pl 10, fig. 1

1937. Magnolia obovata THUNBERG ; MIKI, Jap. Jour. Bot., vol. 8, p. 315, fig. 4-A.
1938. Magnolia obovata THUNBERG ; MIKI, Jap. Jour. Bot., vol. 9, fig. 14-Da.
1940. Magnolia obovata THUNBERG ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

63, pl. 12, fig. 3.

1941. Magnolia obovata THUNBERG ; MIKI, Jap. Jour. Bot., vol. 11, p. 274, fig. 13-A.
1962. Magnolia obovata THUNBERG ; MIKI and KOKAWA, Jour. Bot. Osaka City Univ., vol. 13,

p. 77, pl. 10, fig. H.

1968. Magnolia obovata THUNBERG ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 50, pl. 8,

fig. 3.

Remarks : Large number of leaf impressions comprising some complete ones were
examined. The present species is characterized by large size, elliptical outline, entire
margin, rounded to obtuse base and mucronately acute apex. It is identical to the living
Magnolia obovata THUNBERG.

This Japanese cucumber tree is common in the cool- to warm-temperate zones of Japan
and China.

Mixk1 (1937, 1938, 1941, 1962) described many seed remains of the present species from
the Pliocene and Pleistocene sediments in various localities of Honshu and Kyushu. A leaf
impression of the present species was described from the Pliocene Minoshirotori flora in
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Fukui Prefecture by MATSUO (1968) and it is identical with the examined species.
Collection : GS] F7544.

Family Lauraceae
Genus Lindera THUNBERG

Lindera membranacea MAXIMOWICZ
Pl 10. fig. 2

Description : Leaf elliptically obovate, 11.3 cm long and 6 cm wide (estimated) ; obtuse
with cuspidate at apex, broadly acute at base; midrib stout, almost straight; 9 pairs of
secondary veins irregularly spaced, diverging at angles of 30 to 50 degrees, commonly
forking near the margin, camptodromous; tertiary veins thin; margin entire ; petiole stout,
more than 3 mm long.

Remarks : A single leaf, lacking in its one-forth of left side, is closely similar to the
extant Lindera membranacea MAXIMOWICZ in the characters mentioned above. The living
species is growing in the cool- to warm-temperate zones of Hokkaido and Honshu, princi-
pally on the Japan Sea side of Honshu.

Collection : SFPG no. 116.

Lindera obtusiloba BLUME
PL 10, fig. 3

Description : Leaves orbicular in general outline, normally three lobed, 3.5 to 11.5 cm
long, 2.6 to 11.5 cm wide ; apex acute with round tip, base round or cuneate ; petiole stout,
curving, 0.7 to 1.9 cm long; venation infrabasal imperfect acrodromous, midrib slender,
separating just below the base of lamina, the laterals diverging at angles of 30 to 40 degrees,
curving upward ; 3 or 5 secondaries branching abaxially and forming marked loops within
the margin; tertiaries forming a coarsely random network, within which the nervilles a
finely reticulate areolation; margin entire.

Remarks : Thirty five leaf specimens were examined. This species is characterized by
their orbicular foliar shape, most of leaves divided into three lobes near the apex and
infrabasal acrodromous venation character. The examined leaves are variable in shape,
but fall within the limits of variation of the modern species Lindera obtusiloba BLUME.

The living species is widely distributed in the cool- to warm-temperate zones of Japan,
Korea and eastern part of continental China.

Collection : GSJ F8029.

Lindera umbellata THUNBERG
Pl. 10, fig. 4

1941. Benzoin wmbellatum REHDER; MIKI, Jap. Jour. Bot., vol. 11, p. 274, figs. 13 I-K.
1971. Benzoin umbellatum REHDER; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 28, pl. 5, figs. 7
-9,
Remarks : The present species is based on three almost complete leaf impressions which
are simlar to the living Lindera umbellata THUNBERG in elliptical foliar shape, attenuate
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base and acuminate apex.

Mik1 (1941) reported some leaf and seed remains under the name of Benzoin umbel-
latum REHDER (Syn. Lindera umbellata THUNBERG) from the lower Pliocene Pinus trifolia
beds in Aichi Prefecture. Some leaf impressions of Benzoin umbellatum from an inter-
glacial age of Pleistocene Ebino flora, Miyazaki Prefecture by ONOE (1971). They are
similar to the present species. The living spicebush is native of Japan and continental
China.

Collection : SFPG no. 66.

Genus Parabenzoin NAKAI

Parabenzoin praecox (SIEBOLD et ZUCCARINI) NAKAI
Pl 10, fig. 5

Description : Leaves oval to elliptical in general outline, acuminate at apex and acute at
base, 5.8 to 6 cm long and 3.2 to 3.4 cm wide ; margin entire ; primary vein slender, almost
straight ; 5 pairs of secondaries alternate, diverging at angles of 30 degrees at basal part and
50 degrees at upper part of the blade, gently curving up and joining superadjacent veins and
making loops; tertiary veins obscure ; petiole somewhat curved, 1.8 cm long.

Remarks : A few but complete leaves were examined. The present species is
characterized by broadly ovate in foliar shape, acuminate apex, acute base and long petiole,
and is identical to Parabenzoin praecox (SIEBOLD et ZUCCARINI) NAKAIL

This deciduous shrub is endemic to Japan and very common on such mesic sites as
mountain-streambanks in the cool- to warm-temperate zones of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG no. 49.

Family Trochodendraceae
Genus Trochodendron SIEBOLD et ZUCCARINI

Trochodendron aralioides SIEBOLD et ZUCCARINI
Pl1. 10, figs. 6, 7

1940. Amelanchier asiatica ENDLICHER ; ENDO, (part) Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 64, pl. 8, fig. 10.

Description : Leaves very variable in general outline, broadly obovate; acuminate or
apparently abruptly cuneate at apex and cuneate to round at base; 2.8 to 12 cm long and 1.2
to 5 cm wide; primary vein stout, almost straight, tapering at apice ; secondary veins thin,
6 to 10 alternate pairs, diverging from the primary at angles of about 20 degrees, extend
straightly near the margin and make loops; tertiary veins orthogonal reticulate; petiole
stout, 2 to 6.5 cm long; texure coriaceous.

Fruits subglobose, depressed at apex and obtuse to cuneate at base, 6 to 8 mm in
diameter, stems 1.4 to 3.6 cm long, clustered with six fruits.

Remarks : Many well preserved leaves and some clustered fruits are obtained. These
leaf specimens are variable in size and leaf forms, but fall within the variation displayed by
the living Trochodendron avalioides SIEBOLD et ZUCCARINI.

Fruits figured as Amelanchier asiatica ENDLICHER by EnNpo (1940, pl. 8, fig. 10) was
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misjudged. The clustered fruits are identical with those of the present species.

This evergreen tree is nearly restricted to the cool- to warm-temperate zones of the
central Honshu through Shikoku, Kyushu, Ryukyu to Formosa.

Collection : IGPS Reg. no. 40694, SFPG no. 63.

Trochodendron aralioides var. longifolium

(MAXIMOWICZ) OHWI
Pl 11, fig. 1

1940. Trochodendron aralioides var. longifolium (MAXIMOWICZ) OHWI; ENDO, Sci. Rep.

Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 61, pl. 9, fig. 4.

Rewmarks : The present specimens are characterized by their oblong-lanceolate leaves,
acuminate base, acute apex, long petiole, slender secondary venation and crenate or ser-
rulate marginal serration on upper half of the blade. The examined specimens are identical
with the existing Trochodendron aralioides var. longifolium (MAXIMOWICZ) OHWI, which is
growing in the cool- to warm-temperate zones of Japan together with Trochodendron
aralioides SIEBOLD et ZUCCARINL

Collection : YNU 31391.

Family Eupteleaceae
Genus Euptelea SIEBOLD et ZUCCARINI

Euptelea polyandra SIEBOLD et ZUCCARINI
Pl. 11, figs. 2, 3

Description : Leaves trianguloid to ovate, 4.7 to 10 cm (estimated) long and 3.3 to 8 cm
(estimated) wide ; abruptly cuneate at apex, broadly acute to truncate at base and decurrent
on the petioles; margin dentate to serrate; each teeth triangular with incurved apex;
primary vein medium, almost straight ; secondary veins 5 to 7 pairs, subopposite to alter-
nate, diverging at various angles ranging from 30 to 45 degrees, craspedodromous ; tertiary
veins irregularly percurrent; petiole more than 1.7 cm.

Samara obovate in general outline, 1.4 cm long and 4 mm wide, rounded at apex and
decurrent at base; seed oblong, 2 mm long and 1 mm wide.

Rewmarks : The present species is based on a small but nearly complete leaf, two
incomplete leaves and a samara. These specimens are closely similar to the modern
Eupielea polyandra SIEBOLD et ZUCCARINI in the characters mentioned above.

This deciduous tree is abundant along mountain streams in the coll- to warm-temperate
zones of Honshu, Shikoku and Kyushu, Japan.

Collection : GS] F8075, 8076.

Family Cercidiphyllaceae
Genus Cercidiphyllum SIEBOLD et ZUCCARINI

Cercidiphyllum japonicum SIEBOLD et ZUCCARINI
Pl 11, figs. 4, 5

1888. Cercidiphyllum japonicum SIEBOLD et ZUCCARINI fossile ; NATHORST, Pal. Abh., vol. 4,
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no. 3, p. 34, pl. 9, figs. 16, 17; pl. 10, fig. 10.

1940. Cercidiphyllum japonicum SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ., 2nd

ser., vol. 21, no. 1, p. 62, pl. 8, figs. 2, 6.

1940. Cercidiphyllum japonicum SIEBOLD et ZUCCARINI; KoiDzuMl, Acta Phytotax. Geobot.,

vol. 9, no. 1, p. 17, fig. 87.

Description : Follicle cylindrically lorate, slightly curved; cuneate at base and mu-
cronate at apex; 15 mm long and 4 mm wide.

Remarks : The genus Cercidiphylium was widely distributed in the northern hemisphere
during upper Cretaceous and Tertiary periods, but recently it is known only from East Asia.
This species is one of the most common collection in this flora. These materials, based on
well preserved leaves, follicles and seeds, are identical to the modern Cercidiphyllum
japonicum SIEBOLD et ZUCCARINI. The living species is widely growing in the cool- to
warm-temperate zones of the Japanese Archipelago.

Collection : SFPG no. 189, GSJ F8030.

Cercidiphyllum magnificum (NAKAD NAKAI
Pl 11, fig. 6

Description : Leaves reniform, retuse or round at apex, cordate at base, 3.5 to 4.5 cm
long and 4.5 to 5.7 cm wide ; margin crenate-serrate, slightly upcurved and glandular teeth;
venation palmately 5 to 7-nerved, the midvein medium, running zigzag in its upper half, the
upper pair of lateral primaries divergent at angles of 45 to 50 degrees, curving up and make
loops near the margin, the lower pair of lateral nerves broadly curving ; secondary veins on
midrib and lateral primaries 3 pairs each, looping well within the margin; tertiary and
quaternary veins obscure; petiole missing.

Remarks : The present species is represented by a few well preserved leaves. It is
identical to the genus Cercidiphyllum, and especially C. magnificumn (NAKAD) NAKAI in their
reniformed outline and rounded or retused apex.

This species of deciduous tree is restrictedly distributed in the cool-temperate zone of
central to northern Honshu, Japan.

Collection : SFPG no. 125.

Family Ranunculaceae
Genus Clematis LINNAEUS

Clematis apiifolia DE CANDOLLE
PL 11, fig. 7

1955. Clematis apiifolia DE CANDOLLE ; ENDO, Sangyo Tosho, pl. 43, fig. 2.

Description : Leaflets broadly ovate in general outline, generally palmately three-lobed,
the base broadly rounded, acute at apex of central lobe, lateral lobes short, directed upward,
with acute tips, sinuses acute, length 4.2 to 5.6 cm, width 3.5 to 5 cm ; primary vein trinerved
separating just above the base of lamina, midvein extending slightly curved; lateral pri-
maries making at angles with the midvein about 25 degrees in the base then turning up and
connect with the secondary veins from midrib; secondary veins from lateral primaries
semicraspedodromous ; tertiary veins missing.
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Remarks : A few leaflet materials were examined. They are identical with Clematis
apiifolia DE CANDOLLE by the characters described above. The modern species is widely
distributed in the cool- to warm-temperate zones of Honshu, Shikoku and Kyushu, Japan.

ENDO (1955) figured a complete leaf specimen of this species from the Shiobara fossil
flora without any description.

Collection : SFPG no. 65.

Clematis apiifolia var. biternata MAKINO
Pl 11, fig. 8

Description : Leaflet lanceolate, 5.9 cm long and 2 cm wide, apex elongate-acuminate,
base obtuse; margin remotely and irregularly dentate; venation acrodromous, midvein
weak, almost straight, lateral primaries leaving slightly above the base, running upward and
connect with the secondaries from the midvein at the middle part of the blade and making
loops to the tip.

Remarks : The present species is based on a single almost complete leaflet. It is
referable to Clematis apiifolia var. biternata MAKINO by the lanceolate foliar shape and
coarsely remotely dentate margin. This deciduous liane is mainly distributed in the
cool-temperate zone of the mountain region of Kanto district, Japan.

The present species is the new fossil record from the Shiobara fossil flora.

Collection : SFPG no. 131.

Family Berberidaceae
Genus Berberis LINNAEUS

Berberis amurensis var. japonica (REGEL) REHDER
Pl 11, fig. 9

Description : Leaf obovate, 4 cm long and 1.8 cm wide, apex rounded, base cuneate;
margin serrulate with hairly tips; primary vein moderate, sinuous in the middle to the upper
part, secondary vein sinuous, lower secondaries diverging from midvein more acute than
upper half, making angular loops near the margin.

Remarks : A single almost complete leaf is examined. It has obovate foliar shape,
round apex, acuminate base and serrate marginal teeth with hairly tip. The present species
is referable to Berberis amurensis var. japonica (REGEL) REHDER.

This deciduous small tree is widely distributed in the cool-temperate zone from
Hokkaido to Kyushu, Japan and extends to Korea and China.

Collection : SFPG no. 134.

Family Ceratophyllaceae
Genus Ceratophyllum LINNAEUS

Ceratophyllum demersum LINNAEUS
Pl. 12, figs. 4, 5

1940. Ceratophyllum demersum LINNAEUS ; KoibzumMi, Acta Phytotax. Geobot., vol. 9, no. 1. p.
17, figs. 56, 69.



1961. Ceratophyllum demersum LINNAEUS; MIK1, Jour. Bio. no. 12, p. 111 pl. 2, N ; fig. 6.
1965. Ceratophylium demeysum LINNAEUS ; SUZUKI and SOHMA, Sci. Rep. Tohoku Univ., 4th

ser., vol. 31, no. 3, pl. 2, fig. 18.

Description : Leaves verticillate arrangement, dicotomously branching once or twice,
linear with several prickles on it. 10 to 12 mm long.

Nuts oval, 4 mm long and 3 mm wide ; three spines fine, slightly curved, 7 to 11 mm long.

Remarks : A lot of leafy stems and a leafy stem with two nuts were examined. The
present species is referred to the cosmopolitan modern species Ceratophyllum demersum
LINNAEUS in the above described characters.

Mik1 (1961) described many fruit remains of the species from various localities of
Pliocene and Pleistocene formations in Japan and they are identical to the author’s collec-
tion.

Collection : GS] F8031.

Family Actinidiaceae
Genus Actinidia LINDLEY
Actinidia arguta (SIEBOLD et ZUCCARINI)

PLANCHON ex MIQUEL
Pl 11, fig. 11

Description : Leaves oval, 4 to 9.5 cm long and 3 to 6.5 cm wide; apex rounded with
cuspidate ; base rounded or slightly cordate ; margin singly or doubly serrulate with attenu-
ate teeth ; midvein straight or slightly sinuous ; secondary veins 4 to 6 pairs, diverging from
the midvein at angles of 40 to 60 degrees in basal part and about 30 degrees in the middle
to the upper part, gently curving up, forming marginal loops with tertiary veins; tertiary
veins percurrent in intercostal area, quaternary veins orthogonal reticulate; ultimate
veinlets once or twice branched; petiole bending near the base, more than 5 cm long.

Remarks : Several well preserved leaf impressions have been obtained. These speci-
mens are characterized by oval foliar shape, long petiole and especially marginal serration
character described above. The examined species is referable to Actinidia arguta (SIEBOLD
et ZUCCARINI) PLANCHON ex MIQUEL, which is growing in the cool- to warm-temperate
zones of Japan, Korea, China and Sakhalin.

Collection : GS] F8032.

Actinidia polygama (SIEBOLD et ZUCCARINI) MAXIMOWICZ
Pl 11, fig. 10

Description : Leaves ovate to broadly ovate in general outline, 4.7 to 5.8 cm long and 2.4
to 4.4 cm wide ; mucronate to acuminate at apex, rounded at base ; primary veins medium,
mostly straight or slightly curved ; seconday veins camptodromous, 4 to 6 subopposite pairs,
diverging from the midvein at angles of about 60 degrees in basal part and about 30 degrees
in the middle to the upper part, extending gently curving up and making loops ; tertiary veins
in intercostal area percurrent, in marginal area extending from the corner of the secondary’s
arche to the margin ; quaternary veins orthogonal reticulate ; ultimate veinlets once or twice
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brached ; margin irregularly spaced serrate with gland-like tips; petiole stout, more than 1
cm long.

Remarks ' The present species is represented by three leaf impressions and are closely
similar to those of Actinidia polygama (SIEBOLD et ZUCCARINI) MAXIMOWICZ by their
venation and marginal characters mentioned above. This modern deciduous vine is widely
distributed in the cool- to warm-temperate zones of Japan, Korea, China and Sakhalin.

Collection : SFPG no. 120.

Family Theaceae
Genus Stewartia LINNAEUS

Stewartia pseudo-camellia MAXIMOWICZ
pl. 12, fig. 1

1888. Actinidiophyllum sp.; NATHORST, Pal. Abh., vol. 4, no. 3, p. 34, pl. 10, fig. 12.
1940. Stewartia pseudo-camellia MAXIMOWICZ ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21,

no. 1, p. 69, pl. 10, figs. 4, 14.

1940. Stewartia pseudo-camellia MAXIMOWICZ ; KoIDZuM, Acta Phytotax. Geobot., vol. 9, no. 1,

p. 22.

Remarks : These specimens are one of the most common fossils in the Shiobara fossil
flora. They are variable in shape and size, but fall within the variation displayed by those
of the living Stewartia pseudo-camellia MAXIMOWICZ.

The modern species now flourishes in central and southern Japan, especially common
in the deep mountains of the cool-temperate zone.

EnDpO (1940) and Komzumi (1940) described leaves of the present species from the
Shiobara fossil flora.

A fragmentary leaf specimen, lacking one third of basal part were reported by
NATHORST (1888, pl. 10, fig. 12) under the name of Actinidiophyllum sp., is similar to the
present species.

Collection : GS] F7542.

Family Hamamelidaceae
Genus Corylopsis SIEBOLD et ZUCCARINI

Corylopsis gotoana MAKINO
Pl 13, fig. 1

Description : Leaves asymmetrical oval in general outline, acute at apex, cordate at
base, 6 to 9 cm long and 4.8 to 6 cm wide ; venation palmately 7-nerved, radiate from the
base ; the lower lateral pair slender, diverging at angles from the midrib 90 to 100 degrees;
the next lateral pair slender, diverging at angles of 60 to 80 degrees ; the upper lateral pair
medium, diverging at angles of 30 to 40 degrees; each laterals have 3 to 7 pairs secondary
veins ; midvein moderate, almost straight, 8 to 9 pairs secondaries alternate ; tertiary veins
fine spaced percurrent ; quaternary veins and ultimate veinlets obscure ; petiole stout, 1.5 to
2.2 cm long ; margin remotely denticulate with shallowly obtuse or rounded sinus.

Remarks : The present species is represented by a lot of leaf materials, and are quite
identical to the living Corylopsis gotoana MAKINO by their venation and marginal features.
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This deciduous shrub is growing in the cool- to warm-temperate zones of central Honshu
and westward in Japan.
Collection : SFPG no. 46.

Genus Hamamelis LINNAEUS

Hamamelis japownica SIEBOLD et ZUCCARINI
Pl 13, figs. 2, 3

1940. Hamamelis japonica SIEBOLD et ZUCCARINI ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 64, pl. 9, fig. 10.

1965. Hamamelis japonica SIEBOLD et ZUCCARINI; SUZUKI and SOHMA, Sci. Rep. Tohoku

Univ., 4th ser., vol. 31, no. 3, pl. 2, figs. 12-14.

1971. Hamamelis japonica SIEBOLD et ZUCCARINI ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 30.

pl. 6, figs. 7-9.

Remarks : Several well preserved leaves were examined. The present species is
characterized by rhombic foliar shape and undulate-toothed margin on the upper half of
blade. The examined specimens are identical with the modern species of Hamamelis
japonica SIEBOLD et ZUCCARINI, which is common in mountainlands of the cool- to warm-
temperate zones in Japan.

A single specimen with two capsules is also identical to the genus Hamamelis, and is
probably included in this species.

Collection : SFPG no. 185, GSJ F8034.

Hamamelis japonica var. obtusata MATSUMURA
Pl 13, fig. 5

Description : Leaves asymmetrical rhomboid, obtuse or retuse at apex, obliquely round-
ed or slighly cordate at base; 6.7 to 8.3 cm long, 6.5 to 8.4 cm wide ; margin undulate on the
upper half of the blade; primary vein stout, somewhat zigzag ; secondary veins in about 7
alternate pairs, diverging from the primary vein at angles of 30 to 50 degrees, craspedo-
dromous; tertiary veins orthogonal reticulate ; quaternary veins polygonal mesh; ultimate
veinlets obscure, more than once branching ; petiole stout, 5 to 10 mm long.

Remarks : A few but almost complete leaf impressions are examined. They are similar
to the foliage of the modern Hamamelis japonica var. obtusate MATSUMURA in their asym-
metrically rhombic shape, obtuse or slightly retused apex. One of the leaf impression
illustrated by ENDO (1940, pl. 9, fig. 2) may fall within the variation displayed by the present
species. This deciduous tree is growing in the cool-temperate zone of southern Hokkaido
and on the Japan-Sea side of Honshu.

Collection : SFPG no. 72.

Hamamelis megalophylia KOIDZUMI
Pl. 13, fig. 6

1940. Hamamelis megalophylla KoibzumMl; KOIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p.
18, fig. 17.
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Remarks : A few but almost complete leaves were examined. The present specimens are
characterized by the following features: large size (11 cm long, 8.5 cm wide), obliquely
rhomboid in general outline, acute apex, rather asymmetrical cordate base, undulate margin
on the upper half of lamina. These characters are referred to the living Hamamelis
megalophylla. This deciduous tree of the modern species is restrictedly distributed in the
cool-temperate zone of the Pacific Ocean side of Honshu, Japan.

Collection : SFPG no. 73.

Family Saxifragaceae
Genus Cardiandra SIEBOLD et ZUCCARINI

Cardiandra alternifolia SIEBOLD et ZUCCARINI
Pl. 13, fig. 8

Description : Leaf elliptical, 9.5 cm long (estimated) and 4.1 cm wide ; margin coarsely
serrate, marginal teeth triangular, convex or straight on the apical side and convex to
concave on the basal side with outcurved acute tips; venation brochidodromous, midvein
stout slightly curved, secondary veins making angles of 35 to 45 degrees with the midvein,
curving up and joining tertiary veins or branches from the superajacent secondaries to form
the marginal loops; tertiary veins in the intercostal area percurrent, while the tertiaries in
the marginal area extending from the marginal loops of the secondaries and entering the
marginal teeth; texture thin.

Remarks : The present species is based on a single leaf, though lacking in its apex and
base. It is similar to the extant Cardiandra alternifolia SIEBOLD et ZUCCARINI in its venation
characters and marginal serration form.

This perennial grass is growing in the warm-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG no. 128.

Genus Deuizia THUNBERG

Deutzia scabra THUNBERG
Pl 12, fig. 2

Description : Leaf elliptically ovate, 5 to 9 cm long and 2.3 to 3 cm wide, acuminate at
apex, obtuse at base; margin crenate with sporadic minute spine ; primary vein moderate,
slightly curved ; secondary veins 7 subopposite pairs, diverging at angles of 30 to 40 degrees
gently curving up and making loops with superadjacent secondaries; tertiary and higher
order veins obscure ; petiole missing.

Remarks : This species is based on one complete leaf and a fragment. They have the
typical margin of the modern Deuizia scabva THUNBERG and is referred to this species.

The living species in widely growing in the cool- to warm-temperate zones of Hokkaido,
Honshu, Shikoku, Kyushu, Amami-oshima and China.

Collection : SFPG no. 126.
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Genus Hydrangea LINNAEUS

Hydrangea hirta (THUNBERG) SIEBOLD
Pl. 13, fig. 4

1940. Hydrangea hirta (THUNBERG) SIEBOLD ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21,

no. 1, p. 63, pl. 11, fig. 1.

Remarks : No fossil materials of this species were found in the collection of author. But
ENDO (1940) figured a leaf specimen of the present species and the writer reinvestigated it
in detail.

His specimen, though lacking one third of the blade and obscure fine vanation, may fall
within the range of existing species by size, obovate foliar shape and coarsely simple serrate
margin.

The living Hydrangea hirfa (THUNBERG) SIEBOLD is mainly distributed from the
warm-temperate zone of the Kanto district and extends westward to Kyushu, Japan.

Collection : IGPS Reg. no. 60930.

Hydrangea paniculata SIEBOLD
Pl 14, figs. 1, 2

1940. Hydrangea paniculata SIEBOLD ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1,

p. 63, pl. 8, figs. 9, 20, 25.

Rewmarks : The present species is represented by many leaves and some calyces, and is
characterized by the following features: Leaves elliptical in general outline, obtuse or
rounded base, caudate-acute apex, fine serration with falcate-acuminate teeth and venation
camptodromous; sepals 4 in numbers, orbicular in shape, 1cm long and reticulately veins.

The examined specimens are assignable to the modern Hydrangea paniculata SIEBOLD,
which is widely distributed in the cool-temperate zone of Japan.

Collection : SFPG nos. 27, GS] F8033.

Hydrangea petiolaris SIEBOLD et ZUCCARINI
Pl. 14, fig. 5

Description : Leaf orbicular, obtuse with cuspidate at apex, truncate or rather cordate
at base; 4.8 to 5.7 cm long and 4 to 5 cm wide; primary vein medium ; secondary veins 5
alternate pairs, variable as to spacing and angle of divergence, curving up and making loops
near the margin ; tertiaries in intercostal area weakly percurrent ; quaternary veins orthogo-
nal reticulate ; margin serrulate, marginal teeth triangular, straight on the apical side and
concave on the basal side; petiole more than 6 mm long.

Remarks : One almost complete leaf specimen and a fragment were examined. They
have several characteristics as described above that indicate the living Hydrangea petiolaris
SIEBOLD et ZUCCARINIL.

This modern liana is widely growing in the cool-temperate zone of Japan and extends
to southern Korea and Sakhalin.

Collection : SFPG no. 124.



Genus Philadelphus LINNAEUS

Philadelphus satsumanus SIEBOLD
P1. 13, fig. 7

Description : Leaf ovate, 3.6 cm long and 1.7 cm wide, apex acute and base obtuse;
margin sporadic minute teeth with gland-like tips; venation suprabasal imperfect acro-
dromous; primary vein weak, nearly straight; one pair of secondaries leaving from the
primary vein at angles of 40 degrees near the base, curving up along the margin with sinuous
course, lateral primaries weak, leaving from the midvein at angles of 25 degrees, curving
upward about two-third of the leaf length from the base and making a series of loops with
joining tertiary veins, weak secondaries diverging from the middle to upper part of the
midvein with random angles and with irregular space, secondaries diverging from the lateral
primaries making loops near the margin; tertiary veins and ultimate veinlets obscure;
petiole stout, 4 mm long.

Remarks : A single complete leaf specimen, though very small for the present species,
is identical to Philadelphus satsumanus SIEBOLD by the characters described above. This
modern species is distributed mainly in the warm-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG no. 149.

Genus Ribes LINNAEUS

Ribes ambiguum MAXIMOWICZ
Pl 12, fig. 6; text-fig. 8

Description : Leaf pentagonally reniform in general outline, apex acute and base deeply
cordate; 3.1 cm long and 3.2 cm wide; venation thin, five primary veins radiate from the
base, each primaries straight, ending in lobe apex ; secondary veins weak, diverging low
angles from the primaries, forking once or twice and ending directly into the marginal teeth;
tertiary veins obscure ; margin crenate with minute teeth; petiole stout, more than 5 mm
long.

Remarks : Only one but almost complete leaf impression is identical to the modern
Ribes ambiguum MAXIMOWICZ in its pentagonal outline, fine serrate margin with obtuse tips
and radially extending venation (text-fig. 8). This modern shrub grows on the big trees
such as Fagus crenata and Quercus mongolica var. grosseserrata. It is distributed in the
cool-temperate zone of Honshu, Shikoku and Kyushu in Japan as well as in China.

Collection : SFPG no. 70.

Ribes fasciculatum SIEBOLD et ZUCCARINI
Pl 12, fig. 3

Description : Leaves small in size, palmately 3 or 5 lobed, pentagonal in general outline,
cordate at base, 1.8 to 3.8 cm long and 2.4 to 4 cm wide (estimated) ; each lobe ovate in
shape, acute at apex; margin incised serrate with obtuse teeth; primary vein 3 or 5 in
number, nearly straight; secondary veins slender, 3 to 5 pairs ending marginal teeth,
craspedodromous ; petiole 8 to 10 mm long.
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Text-fig. 8 Venation characters of fossil Ribes ambiguum MAXIMOWICZ.
SFPG no. 70, X2.

Remarks : A few leaf specimens are referred to Ribes fasciculatum SIEBOLD et
ZUCCARINI by their pentagonal foliar shape and incised serration with obtuse teeth. The

extant species is growing in the cool- to warm-temperate zones of Honshu, Shikoku and
Kyushu in Japan and extends to Korea and China.
Collection : SFPG no. 138.

Genus Rodgersia A. GRAY

Rodgersia podophylla A. GRAY
Pl 14, fig. 8

Description : Leaflet trilobed, obovate in general outline; base cuneate, 15 cm long
(estimated) and 8 cm wide (estimated) ; a pair of acute lateral lobes and an apical lobe
separated by acute sinuses; margin serrate with densely arranged teeth, marginal teeth
triangular, straight on the apical side and straight to concave on the basal side with acute
tips ; midvein moderate, running slightly curved, secondary veins subopposite, 9 pairs, basal
4 pairs making angles of 40 to 45 degrees with the midvein, brochidodromous, fifth secon-
daries from the base rather stout, leaving straight and enter the lateral lobes, tertiary veins
in the marginal area extending from the marginal loops of the secondaries and entering the
marginal teeth.

Remarks : A single incomplete leaflet is examined. It is identical to those of the living
Rodgersia podophylla A. GRAY by the characteristic obovate shape and cuneate base.

This living perennial herb grows in the cool-temperate zone of Japan and Korea.
Collection : SFPG no. 162.
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Genus Saxifraga LINNAEUS

Saxifraga fortunei HOOKER
Pl 14, fig. 3; text-fig. 9

Description : Leaves reniform in general outline, palmately 7-lobed with broadly short
lobes and shallowly acute sinuses, cordate at base, each apex acute, 3 to 5.4 cm long and 4.2
to 6.2 cm wide; margin dentate at apex of each spreding lobe; venation actinodromous,
weak, reticulate ; petiole more than 4 cm long.

Text-fig. 9 Venation characters of fossil Saxifraga fortunei HOOKER. GS]
F8063, x2.

Remarks : The present species is not so common in the Shiobara fossil flora. It is
characterized by palmately 7-lobed foliar shape and weak primaries and is similar to the
existing Saxifraga fortunei HOOKER.

The living species is widely distributed in the subarctic to cool-temperate zones of
Japan and extends to Korea, Sakhalin and China.

Collection : SFPG no. 127, GS] F8063.

Genus Schizophragma SIEBOLD et ZUCCARINI

Schizophragma hydrangeoides SIEBOLD et ZUCCARINI
Pl. 12, fig. 7

1940. Schizophragma hydvangeoides SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ.,

2nd ser., vol. 21, no. 4, p. 64, pl. 11, fig. 24.

Remarks : The present species is represented by two leaves in the collection. They are
characterized by broadly ovate shape, acuminate apex, rounded to truncate base, triangular
marginal teeth with incurved acute tips. This modern deciduous liana widely flourishes in
the cool-temperate zone of Japan.

Collection : SFPG no. 71.
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Family Rosaceae
Genus Aruncus KOSTELETZKY

Aruncus sylvester KOSTELETZKY
Pl. 14, fig. 7

Description : Leaflet obliquely ovate, acuminate apex and oblique base, 4.7 cm long and
3.1 cm wide; margin incised with doubly serrulate teeth, sinuses shallow and attenuate;
venation pinnate, primary vein stout, nearly straight, taper to a point; secondary veins
craspedodromous, subopposite to alternate 8 to 10 pairs, basal pairs making angles of 70 to
80 degrees with midvein, the upper pairs gradually decreasing the angle to the apex and the
uppermost pair making angles of about 20 degrees, gently curving up and enter the teeth,
tertiary veins in the intercostal area percurrent, while the tertiaries in the marginal area
extending from the secondaries entering the marginal teeth ; petiolule absent.

Remarks : A single complete leaflet is identical to Aruncus sylvester KOSTELETZKY in
their foliar shape, marginal serration and venation. This modern species of perennial herb
widely distributed in the cool-temperate zone of the northern hemisphere.

Collection : SFPG no. 129.

Genus Chaenomeles LINDLEY

Chaenomeles japonica (THUNBERG) LINDLEY
Pl 14, fig. 4; text-fig. 10

Description : Leaf obovate, 4.2 cm long and 1.9 cm wide, apex rounded and base cuneate
with the blade decurrent along the petiole ; margin crenate smoothly rounded, convex on the
basal side of the teeth with sharp tips; primary vein moderate, weakly sinuous ; secondary
veins weak, camptodromous, extending from the midvein at angles of 20 to 30 degrees,
tertiary veins obscure ; petiole stout, 7 mm long.

Remarks : A complete leaf impression is referred to Chaenomeles japonica (THUNBERG)

Text-fig. 10 Venation characters of fossil Chaenomeles japonica (THUNBERG)
LinpLEY. SFPG no. 132, X 4.
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LINDLEY by characteristic obovate foliar shape, cuneate at base, serrate to crenate margin
with sharp tips and weak secondary venation (text-fig. 10).

The extant deciduous small tree is distributed in the cool- to warm-temperate zones of
Japan except for Hokkaido.

Collection : SFPG no. 132.

Genus Crataegus LINNAEUS

Crataegus maximowiczii C. K. SCHNEIDER
Pl 15. fig. 5; text-fig. 11

Description : Leaves bloadly oval to rhombic in general outline, acute at apex, widely
cuneate and slightly decurrent at base, pinnately divided about half way to midrib with
accuminate sinuses at the bottom ; margin double serrate with acute teeth, 4 to 6.2 cm long,
3.7 to 5.7 cm wide; primary vein moderate, straight or rather flexuous; secondary veins 4
to 6 alternate pairs, diverging from the midrib at angles of about 40 to 50 degrees, the lowest
pair curving down and the upper pairs curving up, ending in the principal teeth of each lobe ;
intersecondary veins extending to the sinuses and forking near the bottom of sinuses;
tertiary veins random reticulate in intercostal area and ending marginal teeth in marginal
area; quaternary and higher order veins orthogonal reticulate ; ultimate veinlets more than
once branched.

Remarks : The present specimens consist of four leaves including almost complete one.
They are all identical to Crataegus maximowiczii C. K. SCHNEIDER in their pinnati-lobate leaf
character. This deciduous small-tree is now distributed mainly in the cool-temperate zone of
Hokkaido, Sakhalin, Korea and Northern China.

Collection : SFPG no. 133.

Text-fig. 11 Venation characters of fossil Crataegus maximowiczii C. K.
SCHNEIDER, SFPG no. 133, X 2.
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Genus Kerria DE CANDOLLE

Kerria japonica (THUNBERG) DE CANDOLLE
Pl 15, fig. 2

Description : Leaflets ovate to oval in general outline, acuminate at apex, acute to
obtuse at base, 5.5 to 10.5 cm long and 3.2 to 6.2 cm wide ; margin cleft and double serrate;
primary vein medium, straight or slightly curved; secondary veins 12 to 14 alternate to
subopposite pairs, diverging at various angles from 50 to 65 degrees, ending directly in the
largest teeth; tertiary veins percurrent ; quaternary veins orthogonal reticulate; petiolules
less than 2 mm long.

Remarks : The above-described characters suggest that these leaflet specimens are
related to the living Kerria japonica (THUNBERG) DE CANDOLLE growing in the cool- to
warm-temperate zones of Japan and China.

The present species is a new record of the fossil from the Shiobara fossil flora.

Collection : SFPG no. 75.

Genus Malus MILLER

Malus sieboldii (REGEL) REHDER
Pl 14, fig. 6

Description : Leaf elliptical, apex acute, base obtuse, 6.9 cm long and 4 cm wide;
primary vein stout, nearly straight; secondary veins 8 alternate pairs, irregularly spaced,
emerging from the primaries at variable angles from 40 to 55 degrees, giving off some
branches or forking near the margin, ending in the larger teeth or making loops; tertiary
veins irregularly percurrent ; quaternary veins making mainly pentagonal meshes between
the tertiaries; ultimate veinlets not well preserved, branched more than once; margin
doubly serrate with acute teeth, marginal teeth various sized with glandular apex, straight
to sometimes sigmoidal on apical side and convex on basal side; petiole stout, sulcated
above and dilated at base, 2.7 cm long.

Remarks : A single complete and two incomplete leaves are identical with Malus
sieboldii (REGEL) REHDER in the characters mentioned above. This deciduous small tree is
growing in the cool-temperate zone of Japan and Korea.

Collection : SFPG no. 76.

Genus Pofentilla LINNAEUS

Potentilla fragarioides var. major MAXIMOWICZ
Pl. 15, figs. 3, 4

Description : Leaves pinnate, with 5 or more leaflets, terminal leaflet rhombic obovate,
lateral leaflets asymmetrical ovate ; terminal leaflets largest, 3.2 to 4.5 cm long and 1.7 to
3 cm wide, apex acute, base acute or obtuse; margin lobed, acute teeth, sinus acuminate;
primary vein medium, straight or rather curved; secondary veins 4 to 7 alternate to
subopposite pairs, diverging at angles of 30 to 40 degrees, ending directly tips of each lobe;
tertiary veins diverging from the secondaries reaching the sinus bottoms or making loops
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near the margin ; quaternary and higher order veins obscure ; basal leaflets smallest, 7 to 9
mm long and 4 mm wide ; petiolules less than 2 mm long or absent.

Remarks : The present species is based on two incomplete leaves with some complete
leaflets. These specimens are identical to the living Potentilla fragarioides var. major
MaxiMowicz which widely flourishes in the cool- to warm-temperate zones of the north-
eastern Asia.

Collection : SFPG nos. 74, 142.

Genus Pourthiaea DECAISNE

Pourthiaea villosa (THUNBERG) DECAISNE
Pl 15, fig. 6

Description : Leaves variable in shape, oblanceolate to wide obovate in general outline,
accuminate at apex, accuminate to acute at base, 3.8 to 6.2 cm long and 1.4 to 2.8 cm wide ;
margin serrulate with a minute teeth on some of the major teeth; marginal teeth small,
densely arranged, nearly straight on the apical side and convex on the basal side ; venation
brochidodromous ; primary vein moderate, straight ; secondary veins thin, 6 to 9 alternate to
subopposite pairs, variable as to spacing and angle of divergence from the primaries;
tertiary veins forming a coarse polygonal network ; quaternary veins orthogonal reticulate,
ultimate branching more than once; petiole short, 3 to 5 mm long.

Remarks : These leaves are variable in shape, but marginal characters correspond to
those of the living Powurthizea villosa (THUNBERG) DECAISNE. The modern species of
deciduous small tree is widely distributed in the cool- to warm-temperate zones of Honshu,
Shikoku and Kyushu in Japan and extends to Korea, China and Thailand.

Collection : SFPG no. 93.

Genus Prunus LINNAEUS
Prunus apetala (SIEBOLD et ZUCCARINL)

FRANCHET et SAVATIER
PL 15, fig. 1

1940. Prunus maximowiczii RUPRECHT ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no.

1, p. 66, pl. 5, figs. 12, 18; pl. 10, fig. 12.

Description : Leaves obovate in general outline, acuminate or caudately acuminate at
apex, rounded to obtuse at base, 4.5 to 9.5 cm long (estimated) and 2.7 to 5.1 cm wide;
margin inciso-duplicately serrulate with short obtuse to acute teeth, ending in glands;
primary vein weak, straight; secondary veins 8 to 9 alternate pairs, irregularly spaced,
diverging at angles of 35 to 45 degrees, nearly straight or slightly curving upward and
making loops near the margin ; tertiary veins irregularly percurrent ; quaternary and higher
order venation obscure ; petiole more than 5 mm long, a pair of glands situated at the base
of lamina.

Remarks : Some complete leaf impressions are suggestive of Prunus and especially of
P. apetala (SIEBOLD et ZUCCARINI) FRANCHET et SAVATIER in their characteristic marginal
teeth, obovate shape of lamina with caudate apex.

This modern species is fairly common in the cool-temperate zone of Honshu, Shikoku
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and Kyushu, Japan.

Three fragmental leaves described by ENDO (1940) under the name of Prunus maximo-
wiczii RUPRECHT may be referred to the present species by their marginal character which
has inciso-duplicately serrulate with short obtuse teeth. While Prunus maximowiczii has
double serrulate with short falcately teeth and sharp points.

Collection : SFPG no. 25.

Prunus jamasakura SIEBOLD ex KOIDZUMI
Pl. 15, fig. 11

Description : Leaves obovate, apparently abruptly cuneate at apex, rounded at base, 5.2
to 7.8 cm long and 2.9 to 4.9 cm wide ; margin simply or subduplicately serrulate, acuminate
teeth with minute glands on the tip; venation pinnate, brochidodoromous; primary vein
moderate, straight; secondary veins 10 to 13 pairs, alternate to subopposite, irregularly
spaced, diverging at angles of 35 to 45 degrees, nearly straight or slightly curving upward,
making loops near the margin; tertiary veins percurrent; quaternary veins orthogonal
reticulate ; ultimate obscure ; petiole stout, more than 1.2 cm long, a pair of glands near the
base of blade.

Remarks : Some well preserved leaf impressions are same as the extant Prunus
Jamasakura SIEBOLD ex K0IDZUMI which is the most common wild cherry tree in the cool- to
warm-temperate zones of central and southern Japan.

Collection : SFPG no. 77.

Prunus maximowiczii RUPRECHT
Pl 15, fig. 10

Description : Leaves obovate in general outline, acuminate at apex and rounded or
truncate at base, 5.2 cm long and 2.8 cm wide; margin serrate, regular spacing; shortly
falcate teeth, concave or acuminate on apical side and convex on basal side, glands on tips;
primary vein thin, nearly straight; secondary veins 7 alternate pairs, brochidodromous,
diverging at angles of 40 to 50 degrees; tertiary veins irregularly percurrent.

Remarks : Three leaves in the collection are identical to the existing Prunus maximo-
wiczii RUPRECHT in their foliar shape, size and marginal feature.

The modern species is distributed in the cool-temperate zone of Japan, Sakhalin, Korea
and China.

Collection : SFPG no. 186.

Prunus nipponica MATSUMURA
Pl 15, fig. 7

Description : Leaves obovate in general outline, 4.2 to 4.4 cm long, 2.5 to 2.7 cm wide,
abruptly cuneate at apex, acute or rounded at base ; margin duplicately serrate with minute
glands on the tip; venation pinnate, semicraspedodromous; primary vein moderate,
straight ; secondary veins 9 alternate to subopposite pairs, diverging from the primaries at
variable angles from 35 to 60 degrees, nearly straight or slightly curving up, entering directly
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large teeth or making loops with superadjacent secondaries; tertiary veins at intercostal
area percurrent, tertiaries at marginal area entering large teeth or forming small loops;
quaternary and higher order veins forming random networks; petiole 1 cm long.

Remarks : Two complete leaf specimens are referred to Prunus and are especially
identical to Prunus nipponica MATSUMURA by their shape, margin and venation characters.

This small deciduous tree is commonly found in the alpine and subalpine zones of
central and northern Japan.

Collection : SFPG no. 115.

Prunus sargentii REHDER
Pl 16, fig. 1

Description : Leaves orbicular or oboval in general outline, apex obtuse with cuspidate,
base rounded or slightly cordate, 8.6 to 10.3 cm long and 6 to 7.3 cm wide ; margin single
serrulate with glandular teeth and rarely accompanied subsidiary minute teeth; venation
pinnate, brochidodromous; primary vein moderate, nearly straight or slightly curved near
the base; secondary veins 11 to 13 pairs, alternate, irregularly spaced, diverging at angles
of about 50 degrees in the middle part and about 85 degrees in the basal part, gently curving
up and making loops near the margin ; tertiary veins irregularly percurrent ; quaternary and
higher order veins indistinct ; petiole 1.8 cm long, having a pair of glands.

Remarks : These leaves are similar to Prunus sargentii REHDER and P. jamasakura
SIEBOLD ex KoIDzuMI in general appearance.. The examined specimens more resemble
those of the former one in their cordate base and broader shape.

This modern species is a representative cherry tree in the cool-temperate zone of
northern Japan, Sakhalin and Korea.

Collection : SFPG no. 78.

Prunus ssiori FR. SCHMIDT
Pl 15, fig. 9

Description : Leaf oblongly ovate, accuminate at apex, slightly cordate at base, 7.4 cm
long and 3.6 cm wide; margin serrulate with attenuate teeth; marginal teeth densely
arranged, concave to sigmoidal on apical side and sigmoidal to convex on basal side with
hairly point; venation pinnate, brochidodromous; primary vein moderate, nearly straight ;
secondary veins rather thin, 12 alternate pairs, diverging at angles of about 50 degrees in the
basal part, at 60 to 70 degrees in the middle and the apical parts, extending slightly curving
up, making loops with the superadjacent secondary veins; intersecondary veins often
developing but slender; tertiary veins irregularly percurrent; quaternary and higher order
veins not well preserved ; petiole 6 mm long with two glands on the upper portion.

Remarks : A single almost complete leaf impression is identical to Prunus ssiori FR.
SCHMIDT by oblongly ovate foliar shape, slightly cordate base and marginal character.

This extant species is widely distributed in the cool-temperate zone of northeastern
Asia, especially very common in Hokkaido.

Collection : SFPG no. 79.
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Genus Pyrus LINNAEUS

Pyrus pyrifolia (BURMAN) NAKAI
Pl 16, fig. 8

Description : Leaves oval to orbicular, obtuse with cuspidate or accuminate at apex,
rounded or slightly cordate at base, 3, to 6 cm long (estimated) and 2.6 to 3.8 cm wide;
margin serrulate with attenuate teeth; marginal teeth small, densely arranged, concave to
sigmoidal on the apical side, convex on the basal side; primary vein moderate, straight ;
secondary veins thin, 5 to 8 alternate to subopposite pairs, diverging at angles of 60 degrees
in the basal part, at 45 to 50 degrees in the middle part and at 30 degrees in the apical part,
gently curving up, joining with the branches of superadjacent secondary veins and making
parallelogram-like network in marginal area; intersecondary veins often developing but
slender ; tertiary veins approximately at right angles with the midvein; quaternary veins
making irregularly reticulate ; ultimate veinlets obscured ; petiole medium, more than 3.5 cm
long.

Remarks : These fossil leaves are identical to Pyrus pyrifolia (BURMAN) NAKAI in their
marginal feature, tertiary venation and long petiole.

This living deciduous tree grows in the cool- to warm-temperate zones of Honshu,
Shikoku and Kyushu in Japan and extends to southern Korea and China.

Collection : SFPG no. 80.

Genus Rosa THUNBERG

Rosa multiflora THUNBERG
Pl 16, figs. 5, 6

1937. Rosa polyantha SIEBOLD et ZUCCARINI; MIKI, Jap. Jour. Bot., vol. 8, p. 316, fig. 5F.

1954. Rosa multiflora THUNBERG ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser. D. vol. 5,
no. 1, p. 58, pl. 6, figs. ba-m.

1971. Rosa multiflora THUNBERG ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 31, pl. 6, fig. 11.

Remarks : Several complete leaflets have small, elliptical foliar shape and mainly single
serrulate margin. These leaflets are similar to the extant Rosa multiflora THUNBERG
growing in Japan and Korea.

Besides, many twig and prickles are found from the upper Pliocene Stegodon beds by
MIK! (1937) under the name of Rosa polyantha (Syn. Rosa multiflora). A lot of leaflets and
some prickles of the present species were reported by TAKAHASHI (1954) from the upper
Pliocene Oya formation in Kyushu.

Collection : SFPG nos. 81, 197.

Genus Rubus LINNAEUS

Rubus crataegifolius BUNGE
Pl 16, fig. 3

Description : Leaf large in size, palmately 5-lobed, pentagonal in general outline, middle
lobe largest, oblong, lateral lobes ovate, basal pair of lobes smallest, 9.5 cm long and 7.5 cm
wide (estimated), base cordate; margin serrulate; venation actinodromous, the medial
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primary vein stout with some prickles, the lateral pair making angles of 55 to 60 degrees
with the medial, and the basal pair about 120 degrees with the medial ; secondary veins of
the medial lobe about 8 pairs, subopposite, diverging at angles of 50 to 65 degrees, straight
to the margin and enter the marginal teeth, tertiary veins in costal area percurrent, petiole
stout with four prickles, dilated at base, 3.2 cm long.

Remarks : A single almost complete leaf is referred to the genus Rubus by the foliar
shape and many prickles on the petiole and venations. This specimen is identical to the
extant Rubus crataegifolius BUNGE growing in mainly warm-temperate zone of Honshu,
Shikoku, Kyushu, Japan and extends to Korea and China.

Collection : SFPG no. 130.

Rubus palmatus THUNBERG
Pl 16, fig. 4

Description : Leaves small in size, narrowly ovate in general outline, 3.5 to 5 cm long and
1.8 to 2.5 cm wide, acuminate apex and slightly cordate base; margin doubly serrulate;
venation actinodromous, five primaries diverging at base, the medial primary vein stout,
nearly straight, lateral primaries weak, making angles of 60 degrees with the medial,
curving up and entering marginal teeth, the basal primaries making angles of 90 degrees
with the medial, slightly curved and end at marginal teeth; secondary veins from medial
about 5 pairs, subopposite, craspedodromous, petiole stout with a pair of prickles, 1.4 cm
long, dilated at base.

Remarks : This newly found species from the Shiobara fossil flora is represented by
three almost complete leaves. They are characterized by actinodromous venation, prickles
on the petiole. The living deciduous small tree is mainly distributed in the warm-temperate
zone of the western Honshu, Shikoku, Kyushu, Japan and also in China and Korea.

Collection : SFPG no. 82.

Rubus sp.
PL 16, fig. 7; text-fig. 12

Description : Leaf pentagonal in general outline, palmately 5-lobed, deeply cordate at
base, 9 cm long (estimated) and 8.8 cm wide; lateral lobes acute at apex, doubly serrulate
on margin; central lobe largest, lateral lobes medium in size; basal lobes smallest ; each
sinus obtuse; primary veins five in number, nearly straight and caudate on apical part;
secondary veins slender 4 or 5 pairs, mostly arising up near the margin, camptodromous;
tertiary veins slender, irregularly percurrent or forming polygonal network ; petiole more
than 4 cm long.

Remarks : A single incomplete specimen is identified with the Genus Rubus by its
general appearance. The examined leaf is rather similar to the extant R. duerteri MIQUEL
by its pentagonal foliar shape, deeply cordate base, fine serrate with acute teeth and long
petiole. R. buerteri is now growing in the warm-temperate zone of Japan, south Korea,
Formosa and China.

Collection : SFPG no. 137.
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Text-fig. 12 Venation characters of fossil Rubus sp.. SFPG no. 137, X2.

Genus Sorbus LINNAEUS

Sorbus alnifolia (SIEBOLD et ZUCCARIND) C. KocH
Pl. 16, fig. 9

1888. Alnus or Betula sp.; NATHORST, Pal. Abh. vol. 4, no. 3, p. 31, pl. 10, fig. 9.
1940. Micromeles alnifolia KOEHNE ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.
65, pl. 4, fig. 5.
1940. Micromeles alnifolia KOEHNE ; KoIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 18, figs.
9, 16.
Remarks : A number of leaves are referred to Sorbus alnifolia (SIEBOLD et ZUCCARINI)
C. KocH in foliar shape and doubly serrate margin. The living species is widely distributed
in the cool-temperate zone through Japan, Korea and China.
Micvomeles alnifolia, described by ENDO (1940) and Koipzumi (1940) from the Shiobara
fossil flora, is the synonym of the present species.
Collection : GS] F8035.

Sorbus commixta HENDLUND
Pl 17, fig. 10

1940. Sorbus commixta HENDLUND ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

65, pl. 9, fig. 6; pl. 10, fig. 17; pl. 12, fig. 6.

1940. Sorbus commixta HENDLUND ; KoIDzUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 18, figs.

2,5, 25:

1940. Sorbus rufo-ferruginea C. K. SCHNEIDER ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 66, pl. 12, fig. 5.

Remarks : Many odd-pinnate leaves and detached leaflets are identical with the existing
species by their oblong foliar shape, fine duplicate serration on margin, acuminate apex and
rounded base. The living Sorbus commixta is abundantly found in the cool-temperate and
subalpine forests of Japan, Sakhalin and Korea.
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One of the figured specimen by ENDO (1940) under the name of Sorbus rufo-ferruginea
C. K. SCHNEIDER from the Shiobara fossil flora (pl. 12, fig. 5) is similar to the present
species.

Collection : GS] F 8036.

Sorbus gracilis (SIEBOLD et ZUCCARIND) C. KocH
Pl. 16, fig. 2

Description : Leaflet obovate, 3.9 cm long and 1.7 cm wide, rounded at apex, cuneate at
base ; margin bluntly serrate in the upper half of the blade and entire in the lower half;
venation pinnate, mixedcraspedodromous.

Remarks : Two leaflet specimens were examined. At a glance, these specimens resem-
ble to those of the living Sorbus gracilis (SIEBOLD et ZUCCARINI) C. KocH and Sorbus
commixta HENDLUND in their general appearance. The former has single marginal serra-
tion with bluntly dentation, while the latter has fine duplicate serration on the margin of the
blade, acuminate apex and rounded base. The examined specimens are referred to Sorbus
gracilis (SIEBOLD et ZUCCARINI) C. KocH, which is growing in the cool-temperate zone of the
Kanto district, extending westward into Shikoku and Kyushu, Japan.

Collection : SFPG no. 83.

Sorbus japonica (DECAISNE) HEDLUND
Pl 17, fig. 1

1940. Micromeles japonica KOEHNE ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

65, pl. 4, fig. 13.

Remarks : Several complete specimens do not differ from the existing Sorbus japonica
(DECAISNE) HEDLUND (Syn. Micromeles japonica KOEHNE) in the incised duplicate denta-
tions and the straight and slender secondary veins which are its characteristic features.
This deciduous tree is distributed in the cool-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : GS] F7536.

Genus Stephanandra SIEBOLD et ZUCCARINI

Stephanandra incisa (THUNBERG) ZABEL
Pl 15, fig. 8

Description : Leaf small in size, deltoid, 2.5 cm long and 2.2 cm wide, apex acuminate
and base cordate ; margin pinnately lobed, each lobe separated by acuminate sinuses, doubly
serrate; venation pinnate, primary vein weak, slightly curved, secondary veins opposite, 6
pairs, the basal pair making angles of 90 degrees with the midvein, the upper pairs gradually
decreasing the angle to the apex, spreading from the midvein and enter the tips of each lobe ;
petiole 5 mm long.

Remarks : The present species is represented by a single complete leaf and some
fragments. The examined specimens have deltoid foliar shape, incised doubly serrate
margin and is identical to the modern species of Stephanandra incisa (THUNBERG) ZABEL.
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This is a deciduous small tree growing in the cool- to warm-temperate zones of Japan, Korea
and China.

Collection : SFPG no. 84.

Family Leguminosae
Genus Cladrastis RAFINESQUE

Cladrastis platycarpa (MAXIMOWICZ) MAKINO
Pl 17, fig. 8

Description : Legumes flat, elliptical, 4.8 cm long and 1.4 cm wide, base acuminate, apex
acuminate with pin-like tip, winged all round.

Remarks : A single complete and several incomplete legumes are obtained. These
specimens are identical to Cladrastis platycarpa (MAXIMOWICZ) MAKINO in having wing all
round.

The modern species is growing in the cool- to warm-temperate zones of Honshu and
Shikoku, Japan.

Collection : GSJ F12713.

Genus Dumasia DE CANDOLLE

Dumasia truncata SIEBOLD et ZUCCARINI
Pl. 17, fig. 3

Description : Leaflet asymmetrically ovate, 6.1 cm long and 2.6 cm wide ; margin entire,
apex obtuse with cuspidate tip, base oblique; primary vein moderate rather sinuous;
secondary veins varies irregularly space and angles, camptodromous ; tertiary veins in the
intercostal area coasely percurrent ; petiolule absent.

Remarks : Only one complete leaflet is examined. It is identical to the living Dumasia
truncata SIEBOLD et ZUCCARINI by asymmetrical ovate foliar shape and varies secondary
vein characters.

This penennial herb is growing in the warm-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG no. 160.

Genus Gleditsia LINNAEUS

Gleditsia japonica MIQUEL
Pl. 17, fig. 4

1937, Gleditsia japonica MIQUEL ; MIKI, Jap. Jour. Bot., vol. 8, p. 318, figs. 6A-E.

1938. Gleditsia japonica MIQUEL ; MIK]1, Jap. Jour. Bot., vol. 9, p. 15, fig. 2K ; p. 218, fig. 5F.

1940. Macckia amurensis var. buergeri C. K. SCHNEIDER ; ENDO, Sci. Rep, Tohoku Univ., 2nd
ser., vol. 21, no. 1, p. 67, pl. 11, fig. 17.

1971. Gleditsia japonica MIQUEL ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 32, pl. 6, figs. 16. 17.
Remarks : Several small leaflets are characterized by asymmetrically ovate foliar

shape, undulate margin. They are identical to the living Gleditsia japonica MIQUEL which

is distributed in the cool- to warm-temperate zones of western Honshu, Shikoku and
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Kyushu, Japan.

The attached leaflets described by ENDO (1940) as Macckia amurensis var. buergeri C.
K. SCHNEIDER are referred to Gleditsia japonica by their foliar shape, undulate margin and
emarginate apex.

Collection : SFPG no. 86.

Genus Macckia RUPRECHT et MAXIMOWICZ
Macckia amurensis var. buergeri (MAXIMOWICZ)

C. K. SCHNEIDER
Pl 17, fig. 2

1971. Macckia amurensis var. buergeri (MAXIMOWICZ) C. K. SCHNEIDER ; ONOE, Rep. Geol.

Surv. Jap., no. 241, p. 33, pl. 6, fig. 18; pl. 7, fig. 1.

Remarks : Two perfect and some fragmentary leaflets were examined. They are
characterized by elliptical in foliar shape, entire margin and petiole with fine stripes.
These specimens are identical to Macckia amurensis var. buergeri (MaxiMowicz) C. K.
SCHNEIDER which is widely found in the cool-temperate zone of Hokkaide, Honshu of Japan,
Korea and China.

Some leaflets were described as Macckia amurensis var. buergeri from the Shiobara
fossil flora (ENDO, 1940) are distinguished from the examined species by their emarginate
apex, undulate margin and densely arranged secondary veins.

Collection : SFPG no. 141.

Genus Wisteria DE CANDOLLE

Wisteria floribunda (WILLDENOW) DE CANDOLLE
Pl 17, fig. 5

1937. Wisteria flovibunda (WILLDENOW) DE CANDOLLE ; MIKI, Jap. Jour. Bot., vol. 8, p. 318,
fig. 6F-H.

1938. Wisteria floribunda (WILLDENOW) DE CANDOLLE ; MIKI, Jap. Jour. Bot., vol. 9, p. 218,
fig. 5G; p. 223, fig. 6] ; p. 234, fig. 14K.

1971. Wisteria floribunda (WILLDENOW) DE CANDOLLE ; ONOE, Rep. Geol. Surv. Jap., no. 241,

p. 33, pl. 7, fig. 2.

Remarks : The present species is based on some leaflets, and is identical to Wisteria
Sfloribunda (WILLDENOW) DE CANDOLLE by their oblong foliar shape and venation charac-
ters. This deciduous liana is growing in the cool- to warm-temperate zones of Japan.

Mixk1 (1937) described many leaflets and pods of the present species from the upper
Pliocene Stegodon beds and he also described winter bud and stalk from the upper Pliocene
to Pleistocene sediments (MiKk1, 1938). ONOE (1971) described some leaflets of the present
species from the interglacial age of the Pleistocene Ebino flora. These leaflets are similar
to those of the Shiobara fossil flora.

Collection : SFPG no. 87.
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Family Euphorbiaceae
Genus Sapium PATRICK BROWNE

Sapium japonicum (SIEBOLD et ZUCCARINI) PAX et HOFFMANN
Pl 17, fig. 7

Description : Leaves orbicular, 5.5 cm long (estimated) and 4.1 cm wide, apex missing.
base rounded; margin entire; venation brochidodromous, primary vein stout, nearly
straight, secondary veins 6 opposite pairs, diverging at angles of about 60 degrees, curving
upward, making loops near the margin, some glands on loops ; tertiary veins missing ; petiole
stout, a pair of glands situated at the base of lamina.

Remarks : The present species is represented by two rather well preserved specimens.
It is referred to the extant species of Sapium japonicum (SIEBOLD et ZUCCARINI) PAX et
HOFFMANN characterized by glands on the secondary veins near the margin.

The living deciduous small tree is commonly found in the warm-temperate zone to the
lower part of the cool-temperate zone, preferring sunny and moderately moist sites on the
mountain-side of Honshu, Shikoku, Kyushu and Ryukyu in Japan as well as in China.

Collection : SFPG no. 88.

Family Anacardiaceae
Genus Rhus LINNAEUS

Rhus ambigua LAVALLEE ex DIPPEL
Pl. 17, fig. 6

Description : Leaflets variable in shape and size, ovate to oval in general outline, 6 to 9
cm long (estimated) and 3.8 to 5.4 cm wide ; venation pinnate, midvein stout, nearly straight,
secondary veins rather thin, about 10 alternate pairs, diverging at angles of about 60 degrees,
extending straight or slightly curving up, joining with the branches of superadjacent
secondary veins.

Remarks : Three leaflets are identical to the extant Rhus ambigua LAVALLEE ex DIPPEL
in the foliar shape and venation characters. This deciduous liana is distributed in the
cool-temperate zones of Asia.

Collection : SFPG no. 90.

Rhus trichocarpa MIQUEL
Pl 17, fig. 9; pl. 21, fig. 7

Description : Leaflets variable in shape and size, ovate to oblong, 6 to 8.5 cm long, 3 to
4.2 cm wide, apex acute to acuminate, base asymmetrically cuneate ; midrib strong, nearly
straight, tapered at apical part ; secondary veins irregularly spaced, 10 to 13 paris, diverging
at angles of 50 to 60 degrees, almost straight and abruptly curving up near the margin,
camptodromous; tertiary veins reticulate; margin entire, sometimes a few irregularly
coarse incisions on the margin; petiolule almost absent.

Remarks : Some leaflets and a branchlet with fruits were obtained from the Shiobara
group. These leaflets are characterized by the above noted features and are identical to the
modern Rhus trichocarpa MIQUEL.
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The fruits is also identical to this species by their shape, size, hispid on the surface and
arrangement of fruits. The living deciduous small tree is commonly found on the cool- to
warm-temperate mountains in Japan.

Collection : SFPG nos. 91, 92.

Family Aceraceae
Genus Acer LINNAEUS

Acer crataegifolium SIEBOLD et ZUCCARINI
Pl 18, figs. 1, 2

Description : Leaf pentagonal in general outline, 5.5 cm long (estimated) and 5.5 cm
wide (estimated), palmately 5-lobed, sinus between each lobes shallow, deeply cordate at
base, abruptly acute apex ; margin doubly serrate with bluntly pointed teeth; lobes short,
pointed at apex ; main middle lobe largest, triangular, lateral lobes rather smaller than the
middle, obtusely triangular in shape, basal pair of lobes very small about 1 cm long ; medial
primary vein moderate, sinuous, lateral primaries diverging from the medial primaries at
the angles of 55 degrees, basal pairs at the angles of 110 degrees; all primaries run into the
tips of each lobe; secondary veins from the midrib diverging at angles of 50 to 60 degrees,
6 pair, subopposite, curving slightly upwards, all secondaries craspedodromous, entering into
marginal teeth; tertiary veins thin, indistinct ; petiole missing.

Samara small, oblanceolate in general outline, 18 mm long and 5 mm wide; wing
rounded at apex, gradually narrowed toward base; outer margin nearly straight, inner
margin gently convex ; seed ellipsoidal in shape, 7 mm long and 3 mm wide ; contact scar 3
mm long ; angles between outer margin of wing and contact scar of seed 80 degrees.

Remarks : The present species is based on a fragmentary leaf and a samara. The leaf
is characterized by bluntly pointed teeth of the margin and pentagonal foliar shape and
identical to this species. The samara specimen has oblanceolate in general outline, ellip-
soidal seed and high angle of attachment. These characters may be included in Acer
crataegifolium SIEBOLD et ZUCCARINI.

Both the leaf and the samara were newly found from the Shiobara fossil flora.

Collection : SFPG nos. 190, 191.

Acer diabolicum BLUME ex KOCH
Pl. 18, figs. 3, 4

1934. Acer diabolicumm BLUME ex KOCH ; ENDO, Jap, Jour. Geol. Geogr., vol. 11, nos. 3-4, p.
249, pl. 31, figs. 1, 2; pl. 34, fig. 2; pl. 35, figs. 4, 5, 15, 18.

1963. Acer diabolicumm BLUME ex KocH ; MURAL, Rep. Techno. Iwate Univ., vol. 16, no. 1, p.
100, pl. 12, fig. 7.

1971. Acer diabolicumm BLUME ex KocH ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 34, pl. 7, figs.
5, 6.
Remarks : The present species is represented by some leaves and samaras. Leaves of

the present species is characterized by marginal dentation with 2 or 3 obtusely pointed tips.
Samaras are characterized by large size, globose seeds with irregular suture and very

acute extension angles of wings. These characters of leaves and samaras well correspond
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with those of the extant Acer diabolicum BLUME ex KOCH.

The living species is widely distributed in the cool-temperate zone of Honshu, Shikoku
and Kyushu together with Quercus mongolica var. grosseserrata, Fagus crenata and many
species of the genus Betula.

Collection : SFPG no. 11, GS] F8077.

Acer japonicum THUNBERG
Pl. 18, figs. 7, 8

1934. Acer japonicum THUNBERG ; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 241, pl.

30, figs. 1, 6; pl. 32, fig. 5; pl. 34, figs. 1, 3; pl. 35, figs. 3, 17.

1940. Acer japonicum THUNBERG ; KODzUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 19, fig.

89.

1963. Acer japonicum THUNBERG ; MURAIL Rep. Techno. Iwate Univ., vol. 16, no. 1, p. 104, pl.

17, fig. 2.

Remarks : A lot of leaves are referred to Acer japonicum THUNBERG by their 9 to
13-lobed foliar shape, deeply cordate at the base and double serration with acute teeth at the
margin.

Fossil fruits of two divergent winged seeds attaching to pedicel are also found. They
are similar to those of the present species by their size, thick and globose seeds, 90 degrees
of divergent angle.

This maple tree is growing in the cool-temperate zone of Hokkaido and Honshu, Japan.

Collection : SFPG no. 193, GS] F12714.

Acer micranthum SIEBOLD et ZUCCARINI
Pl. 18, figs. 5, 6

1934. Acer micranthum SIEBOLD et ZUCCARINI; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3

-4, p. 245, pl. 29, figs. 1, 2; pl. 30, fig. 5.

1934. Acer tschonoskii MAXIMOWICZ ; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 246,

pl. 29, fig. 6.

1940. Acer micranthum SIEBOLD et ZUCCARINI; KoIDzZUMI, Acta Phytotax. Geobot., vol. 9, no.

1, p. 20, fig. 66.

Remarks : A lot of complete leaves are closely related to the extant Acer micranthum
SIEBOLD et ZUCCARINI and A. #schonoskii MAXIMOWICZ. The examined specimens are
characterized by the following features: each lobe is acuminate at apex, with a long tip;
margin is compoundly double-serrate. These characters show more similar to A. micranth-
um than A. tschonoskii.

The living A. micranthum SIEBOLD et ZUCCARINI is common in the cool-temperate zone
of Japan except for Hokkaido, preferring rather sunny places from the mountain-side to the
ridge.

Acer tschonoskii MaXIMOWICZ described by ENDO (1934) has acuminate apex with a
long tips in each lobe and may be included into this species.

Collection : SFPG no. 4, GS] F8040.
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Acer miyabei MAXIMOWICZ
Pl. 19, figs. 1, 2

1934. Acer miyaber MAXIMOWICZ ; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 244, pl.

32 figs. 1, 4; pl. 35, fig. 1.

1940. Acer miyabei MAXIMOWICZ ; KOIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 20, fig. 18.

Description : Samara usually medium, oblong in general outline, 2 to 3 cm long and 0.7
to 1.1 cm wide ; wing rounded to truncate at apex ; outer margin straight to incurved ; inner
margin nearly straight to gently convex ; veins numerous ; seeds large and thick, orbiculate ;
6 to 10 mm in diamater ; angles between outer margin of wing and contact scar of seed 90
to 120 degrees.

Remarks : The present specimens consist of well preserved leaves and samaras. The
leaf specimens are characterized by the marginal features such as nearly entire and irregu-
larly undulate with obtusely large dents. These leaves are identical to the living Acer
miyabei MAXIMOWICZ.

Above mentioned characters of samara suggest that the fossil samaras are related to
Acer miyabei.

This maple tree is distributed in the cool-temperate zone from Hokkaido to central
Honshu, Japan.

Collection : SFPG no. 1, GSJ F8041.

Acer mono MAXIMOWICZ
Pl 19, figs. 5, 6

1888. Acer sp. cf. A. pictusmn THUNBERG ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 38, pl. 13, figs.

1, 2.

1934, Acer pictum THUNBERG; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 247, pl. 29,

figs. 3, 4, 7-9; pl. 30, fig. 2; pl. 31, figs. 4, 5; pl. 32, figs. 3, 6.

1940. Acer pictum THUNBERG ; KomDzZUMI, Acta Phytorax. Geobot., vol. 9, no. 1, p. 20, figs. 92,

96.

1954. Acer pictum THUNBERG; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser. D, vol. 5, no.

1, p. 60, pl. 7, figs. 3, 4a, b.

1968. Acer mono MAXIMOWICZ ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 51, pl. 6, figs.

1,4, 5.

Remarks : A lot of 5-lobed palmate leaf impressions are referable to Acer mono
MaxiMoOwICZ (Syn. Acer pictum) by entire margin, broadly opened sinus and acuminate
apex of each lobes. The modern species is widely distributed in the cool-temperate zone of
Japan.

Collection : SFPG no. 94, GS] F8042.

Acer mono var. glaucum (KOIDZUMI) SUGIYAMA
Pl. 19, fig. 7

1934. Acer pictum var. ?; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 248, pl. 32. fig.
2.
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1940. Acer latilobum KOIDZUMI ; KOIDZUMI, Acta Phytorax. Geobot., vol. 9, no. 1, p. 19, fig. 93.

Description : Leaves 3-lobed, 5 cm long and 5.5 cm wide (estimated) ; margin entire;
lobes ovate-lanceolate with prolong and acuminate apex; base slightly cordate; medial
primary vein moderate ; lateral lobes making 55 degrees with the medial, secondary veins of
the medial lobe 9 subopposite pairs, diverging at angles of 60 degrees, making loops near the
margin ; tertiary veins reticulate ; petiole 1.4 cm long.

Remarks : Three leaf specimens are characterized by foliar shape with three lobes and
entire margin. They are referred to the living Acer mono var. glaucum (KOIDZUMI)
SUGIYAMA.

KomzumMi (1940) described a leaf impression from the Shiobara group under the name
of Acer latilobum which is synonymous with this species. A leaf impression discussed by
EnDo (1934) as Acer pictum var. ? is identical to the present species by trilobed, entire
margin and slightly cordate base.

This modern species is distributed in the cool-temperate zone of the Tohoku district of
Japan.

Collection : SFPG no. 9.

Acer mono var. marmoratum (NICHOLS) HARA
Pl 19, fig. 4

1971. Acer mono forma dissectum REHDER ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 34, pl. 7,

figs. 7, 8.

Remarks : A single leaf is referred to Acer mono var. marmoratum (NICHOLS) HARA
by its slender 5-lobes with acuminated apex.

ONOE (1971) described a fossil leaf and a samara under the name of Acer mono forma
dissectum REHDER (Syn. Acer mono var. marmoratum) from an interglacial age of Pleis-
tocene sediments in Ebino city, Miyazaki Prefecture. The leaf impression is identical with
those of the present species.

This maple is endemic to Japan and distributed mainly in the cool- to warm-temperate
zones along the Pacific side of Honshu, Shikoku and Kyushu, Japan.

Collection : SFPG no. 12.

Acer nikoense MAXIMOWICZ
Pl. 20, 1-3

1934. Acer sp. cf. A. nikoense MAXIMOWICZ ; ENDO. Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4,

p. 243, pl. 35, fig. 2.

Description : Leaves composed compoundly of three leaflets; leaflets variable in shape
and size, asymmetrically elliptical to ovate in general outline, acute to obtuse at apex,
obliquely rounded at base ; undulately dentate with obtuse teeth on the margin excepting for
the lower half of blade or basal part; primary vein stout, nearly straight ; secondary veins
alternate to subopposite, 9 to 13 pairs, irregularly spaced, diverging at angles of 45 to 60
degrees, slightly curving up, entering directly the marginal dents or curving up along the
margin and making loops ; tertiary veins weakly percurrent ; petiolules very short or absent.

Samara large in size, 4.5 cm long and 1.2 cm wide (estimated), wing oblong in shape;
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rounded at apex, gently convex on inner margin; seed compressed-globose, 8 mm in
diameter ; contact line of seed distinct, straight, 1 cm long ; angles between contact line and
outer margin of wing 37 degrees.

Remarks : The present species is represented by some trifoliate leaves, a lot of detached
leaflets and a samara. The leaflets from the Shiobara fossil flora are characterized by
undulately dentate margin, obliquely rounded base and irregularly spaced secondaries.
They are referred to the living Acer nikoense MAXIMOWICZ, which is widely distributed in
the cool-temperate zone of Honshu, Shikoku and Kyushu, Japan.

Collection : SFPG no. 95, GS] F8043, 8044.

Acer palmatum THUNBERG

1934. Acer eupalmatum KoIDzZUMI; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 240, pl.

29, fig. 5.

1940. Acer eupalmatum KoibzuMi; KoiDzuMl, Acta Phytorax. Geobot., vol. 9, no. 1, p. 19.
1941. Acer palmatwm THUNBERG; MIKI, Jap. Jour. Bot., vol. 11, p. 283, figs. 17Ba, b, Ca-d.
1954. Acer palmatum THUNBERG; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser. D, vol. 5,

no. 1, p. 60, pl. 7, figs. 5, 6, 7a, b.

1971. Acer palmatum THUNBERG ; OzaKl, Sci. Rep. Yokohama Nat. Univ., Sec. 2, no. 18, pl.

10, fig. 3.

Remarks : Some leaves and samaras of the present species in the Shiobara fossil flora
are formerly described as Acer eupalmatum (Syn. Acer palmatum) by ENDO (1934). The
author reinvestigated one of the ENDO’s leaf specimen in detail. The leaf is characterized by
palmately 5-lobed, lanceolate lobes with doubly serrate margin, and is identical to the extant
Acer palmatum THUNBERG.

This maple tree is distributed in the warm-temperate zone of Honshu, Shikoku, Kyushu,
Japan and extends to Korea and China.

Collection : IGPS Reg. no. 30208.

Acer palmatum var. amoenum (CARRIERE) OHWI
Pl 20, fig. 4

1934. Acer euseptenlobum KoipzuMi; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 241,
pl. 32, figs. 7, 8; pl. 35, fig. 11.
1940. Acer euseptenlobum Koipzumil; Kopzuml, Acta Phytorax. Geobot., vol. 9, no. 1, p. 19.
Remarks : The present species is based on 15 leaves, comprising two almost complete
7-lobed leaves and fragmentary specimens. The fossil leaves are mostly 7 and rarely 5 in
palmate lobation with single serrulate margin, deeply cordate at base and long petioles.
These characters are identical with the foliage of the living Acer palmatum var. amoenum
(CARRIERE) OuWI, which is widely distributed in the cool- to warm-temperate zones of
Japan.
Acer euseptenlobum, described by ENDO (1934) and Kompzumi (1940) from the Shiobara
fossil flora, is synonymous with the present species.
Collection : SFPG no. 10
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Acer rufinerve SIEBOLD et ZUCCARINI
Pl. 20, figs. 6, 7

1934. Acer rufinerve SIEBOLD et ZUCCARINI; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4,

p. 246, pl. 30, figs. 3, 4; pl. 31, fig. 3.

1937. Acer rufinerve SIEBOLD et ZUCCARINI; MIKY, Jap. Jour. Bot., vol. 8, p. 322, fig. 8-0.
1940. Acer rufinerve SIEBOLD et ZUCCARINI; KoIDzUMI, Acta Phytorax. Geobot., vol. 9, no. 1,

p. 21.

1968. Acer rufinerve SIEBOLD et ZUCCARINI; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p.

52, pl. 8, fig. 2.

Remarks : The present species, represented by numerous leaves and samaras is identical
to Acer rufinerve SIEBOLD et ZUCCARINIL. It is one of the abundant species of the Shiobara
fossil flora.

This modern species is found in the cool- to warm-temperate zones of Honshu, Shikoku
and Kyushu, Japan.

Collection : SFPG nos 2, 196.

Acer sieboldianum MIQUEL
Pl. 19, fig. 3

1934. Acer sieboldianum MIQUEL ; ENDO, Jap. Jour. Geol. Geogr., vol. 11, nos. 3-4, p. 243, pl.

31, fig. 6.

1940. Acer sieboldianum MIQUEL ; KoipzuMi, Acta Phytorax. Geobot., vol. 9, no. 1, p. 21, figs.

90, 91.

1968. Acer sieboldianum MIQUEL ; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. 52, pl. 6, fig.

3

Remarks : Only a single detached samara is obtained. It is characterized by the follow-
ing features: straight to incurved outer margin and gently convexed inner margin; small
ellipsoidal seed; angle between outer margin and contact scar 90 degrees. These charac-
ters suggest that the examined fossil samara is closely related to Acer sieboldianum
MIQUEL.

Leaves of the present species from the Shiobara fossil flora were described by ENDO
(1934) and KoipzuMi (1940). They are characterized by small orbiculate in general outline,
9 to 11 palmately lobed, doubly serrate on margin and slightly cordate or rather truncate
base.

This maple tree is now living in the cool-temperate zone of Japan.

Collection : SFPG no. 8.

Acer tenuifolium (Koipzuml) KOIDZUMI
Pl 20, fig. 5

Description : Leaf orbicular in general outline, Palmately 9-lobed, 5.8 cm long and 6 cm
wide, cordate at base; incisedly and duplicately serrate; principal teeth concave at apical
side, while convex at basal side ; lobes lanceolate or rhombic-lanceolate, acuminate at apex ;
each lobe deeply dissected by narrow sinus, two lower pairs of lobes smaller than others,
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especially a basal pair smallest ; primary vein moderate, palmately emerging from the base,
nearly straight, ending in lobe apex ; secondary veins weak, 5 to 7 pairs, emerging from the
primaries at angles of 55 to 65 degrees, gently curving up, entering principal teeth ; tertiary
veins obscure ; petiole stout, nearly straight, 2.8 ¢cm long.

Remarks : This newly found species from the Shiobara fossil flora is represented by
only one but almost complete leaf specimen. It is identical to the living Acer tenuifolium
(KoipzuMmI) KoipzuMI by the characters mentioned above.

This maple tree is found in the moist deep mountains of the cool-temperate zone in
central and southern Japan.

Collection : SFPG no. 7.

Family Hippocastanaceae
Genus Aesculus LINNAEUS

Aesculus turbinalta BLUME
Pl. 21, fig. 1; text-fig. 13

Description : Leaflet elliptical-ovate, 14.5 cm long (estimated) and 6.1 cm wide (esti-
mated), apex acute and base obtuse, somewhat oblique; primary vein stout and almost
straight from base to apex ; secondary veins 14 subopposite pairs, diverging at angles of 40
to 50 degrees, extending almost straight, then curving up along margin; tertiary veins
obscure ; margin rather sinuate with crenate teeth; petiole missing ; texture thin.

Remarks : A single fragmental impression of leaflet appears to represent this species.
All the preserved characters are typically Aesculus turbinata, especially it has characteristic
marginal teeth (text-fig. 13). The living Japanese horse-chestnut tree is distributed in the
cool-temperate zone of Japan.

The present species is new record of the occurrence from the Shiobara fossil flora.

Collection : SFPG no. 96.

Family Aquifoliaceae
Genus Ilex LINNAEUS

Ilex macropoda MIQUEL
Pl 21, fig. 2

Description : Leaf obovate, 5.4 cm long and 3.2 cm wide ; apex acute, base acute ; margin
crenately serrate by short apical side of the teeth; marginal teeth convex on basal side,
straight or rather concave and very short on apical side with attenuate apex ; primary vein
stout, rather curved; secondary veins 7 subopposite pairs, diverging at angles of 40 to 45
degrees, gently curving up and joining superadjacent veins and making loops near the
margin ; tertiary, quaternary and higher order veins obscure ; petiole stout, more than 1.2 cm
long.

Remarks : The leaves are characterized by obovate foliar shape, crenate-like margin
and brochidodromous secondary veins. These specimens closely related to the living Ilex
macropoda growing in the cool- to warm-temperate zones of Japan and extending to Korea
and China.

Collection : SFPG no. 143.
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Text-fig. 13 Venation characters of fossil Aesculus turbinata BLuME. SFPG
no. 96, x4,

Family Celastraceae
Genus Celastrus LINNAEUS

Celastrus orbiculatus THUNBERG
Pl 21, fig. 5

Description : Leaf obovate in general outline, 5.8 cm long and 3.5 cm wide (estimated),
broadly cuneate at apex with obtuse tip and acute at base; margin crenately serrate with
gland-like tips; venation weak, primary vein sinuous; secondary veins alternately 4 pairs,
diverging at angles of 30 to 40 degress, rather zigzaged, curving up and forming angular
loops with superadjacent secondaries ; tertiary veins irregularly coarsely percurrent; petiole
stout, more than 7 mm long.

Remarks : Two fragmentary leaves are examined. The present species is character-
ized by obovate foliar shape, crenate-like serrate margin with gland-like tips and weak
venation. The examined specimens are identical with the modern Celastrus orbiculatus
THUNBERG which is widely distributed in the cool- to warm-temperate zones of Honshu,
Shikoku and Kyushu in Japan and extends to Korea and China.

Collection : SFPG no. 117.

Family Buxaceae
Genus Buxus LINNAEUS
Buxus microphylla var. japonica (MUELLER)

REHDER et WILSON
PL 21, figs. 3, 4

1937. Buxus japownica MUELLER ; MIKI, Jap. Jour. Bot., vol. 8, p. 320, figs. 7A-B.
1941. Buxus japonica MUELLER ; MIKI, Jap. Jour. Bot., vol. 11, p. 281, fig. 16 D.
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1954. Buxus japonica MUELLER ; TAKAHASHI, Mem. Fac. Sci. Kyushu Univ., ser. D, vol. 5, no.
1, p. 60, pl. 7, figs. 13 a-g.

1981. Buxus microphylla var. japonica (MUELLER) REHDER et WILSON ; KIMURA et al., Trans.
Proc. Palaeont. Soc. Japan, N. S., no. 122, p. 96, pl. 9, fig. 13; pl. 11, fig. 1-4; text-figs.
10a-d.

Description : Leaves small, obovate in form, 15 mm long and 8 mm wide, acute at base
and emarginate or rarely rounded at apex ; margin entire ; midvein stout, straight, tapering
to the apex ; lateral primary veins thinner than the midvein, originating from the petiole,
running upward along the margin; secondary veins numerous, diverging at angles of 30 to
60 degrees, dichotomously branching twice or thrice, joining the lateral primaries; tertiary
veins slender, diverging at an angle from the secondaries, irregularly ramified ; petiole thick,
2 mm long.

Fruit oval, 7 mm long and 6 mm wide; two horn-like appendages at the apex.

Remarks : Description of present species is based on many leaves and a fruit. The
leaves of the examined specimens correspond to those of the living Buxus microphylla var.
japonica (MUELLER) REHDER et WILSON by their general outline and venation characters
described above.

The fruit with horn-like appendages is also identical to this species.

The examined leaves are indistinguishable from those described by MIkI (1937, 1941),
TAKAHASHI (1954) under the name of Buxus japonica (Syn. Buxus microphylla var. japonica)
and also described by KIMURA et al. (1981) under the name of B. microphylla var. japonica
(MUELLER) REHDER. et WILSON.

The living species is scatteredly found in central and southern Japan of the warm-
temperate zone.

Collection : SFPG no. 198, GSJ F12715

Family Rhamnaceae
Genus Berchemia NECKER

Berchemia berchemiaefolia (MAKINO) KOIDZUMI
Pl 21, fig. 6

Description : Leaves elliptical, 7 to 12 cm long (estimated) and 2.7 to 4.8 cm wide, acute
to acuminate at apex and acute to obtuse at base ; margin entire or gently undulate ; primary
vein stout, almost straight, taper to apex, sending off 7 to 10 subopposite secondary veins;
secondary veins diverging at angles of 30 to 45 degrees, gently curved and turned up along
the margin, camptodromous; tertiary veins closely spaced percurrent, relationship of
tertiary veins to midvein perpendicular; quaternary veins forming polygonal meshes;
petiole stout, more than 5 mm in length.

Remarks : Fifteen leaves are referred to Berchemia berchemiaefolia (MAKINO) KOIDZUMI
by the characters described above. This modern species lives in the warm-temperate zone
of Honshu, Shikoku and Kyushu, Japan.

Collection : GS] F12716.
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Berchemia racemosa SIEBOLD et ZUCCARINI
Pl 21, fig. 9

1937. Berchemia racemosa SIEBOLD et ZUCCARINI; MIKI, Jap. Jour. Bot., vol. 8, p. 322, figs. 8

F-H.

1940. Berchemia racemosa SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ., 2nd ser.,

vol. 21, no. 1, p. 67, pl. 9, figs. 8, 13.

Remarks : The present species is represented by twelve well preserved leaves. They
are referred to the living Berchemia racemosa SIEBOLD et ZUCCARINI characterized by ovate
foliar shape, rather undulate margin, camptodromous secondary veins and perpendicular
tertiary veins.

This modern species is widely distributed in the cool- to warm-temperate zones of
Japan.

Collection : GS] F8061.

Family Vitaceae
Genus Parthenocissus PLANCHON
Parthenocissus tricuspidata (SIEBOLD et ZUCCARINI)

PLANCHON
PL 21, fig. 8; pl. 22, fig. 4

Description : Leaves various shape and size, cordate or pentagonal in general outline,
mostly 3-lobed in palmate lobation with broadly opened sinus, deeply cordate at base and
obtuse or acuminate at apex, 6.5 to 8.5 cm long and 4.8 to 8.8 cm wide ; margin coarsely
serrate with large acute or obtuse teeth, principal teeth straight to convex at apical side,
while convex at basal side ; medial primary vein moderate, nearly straight ; lateral primaries
moderate, slightly curved, making angles of 40 to 50 degrees with the medial, secondary
veins 3 to 4 pairs, curving up and ended into large teeth; tertiary veins reticulate ; petiole
missing.

Remarks : Three leaves are identical to the modern Parthenocissus tricuspidata (SIEBOLD
et ZUCCARINI) PLANCHON by their foliar shape and small number of large teeth. This
deciduous vine is widely distributed in the cool- to warm-temperate zones of Japan, Korea
and China.

Collection : SFPG no. 43, GSJ F8049.

Genus Vitis LINNAEUS

Vitis coignetiae PULLIAT
Pl 22, fig. 6

Description : Leaves large size and reniform, broadly to deeply cordate at base and
obtuse with short process at apex, 12 cm long (estimated) and 12.5 cm wide; margin
irregularly dentate with large obtuse teeth, nearly straight both apical and basal side of
teeth, palmately 5-nerved, lower lateral primary veins diverging from the midrib at angles
of 30 to 45 degrees, every pirmaries stout and nearly straight; secondary veins of each
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primaries 4 to 6 pairs, craspedodromous; tertiary veins irregularly coarsely percurrent;
petiole missing.

Remarks : The examined leaves are characterized by large and reniform in foliar shape,
palmately 5 primary veins and obtuse dentate margin. The present species is identical to
the living Vitis coignetiae PULLIAT, which is found in the cool-temperate zone of Hokkaido,
Honshu and Shikoku, Japan.

Collection : GS] F8051.

Vitis flexuosa THUNBERG
PL 22, fig. 1.

1940. Vitis flexuosa THUNBERG ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 68,

pl. 11, figs. 4, 21.

Remarks : The present species, represented by single leaf specimen. It is characterized
by deltoid-ovate in foliar shape, nearly truncate at base, palmately 5-primary veins and
coarsely triangular teeth on margin. These characters are identical to Vitis flexuosa
THUNBERG, which is distributed in the warm-temperate zone of Honshu, Shikoku and
Kyushu in Japan as well as Korea and China.

Collection : SFPG no. 180

Family Tiliaceae
Genus Tilia LINNAEUS

Tilia japonica (MIQUEL) SIMONKAI
Pl 22, figs. 2, 3; pl. 23, fig. 1

1888. Tilia sp. cf. T. cordata MILL. ; NATHORST, Pal. Abh., vol. 4, no. 3, p. 34, pl. 10, fig. 11.
1940. Tilia japonica (MIQUEL) SIMONKAL; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no.

1, p. 68, pl. 4, fig. 1; pl. 8, figs. 7, 19.

1941. Tilia japonica (MIQUEL) SIMONKAI; MIKI, Jap. Jour. Bot., vol. 11, p. 286, figs. 18B, C.
1968. Tilia japonica (MIQUEL) SIMONKAI; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p. b3,

pl. 5, figs. 4, 5; pl. 7, figs. 3, 6.

Remarks : A lot of cordate or orbicular leaves are identical with the extant Tilia
japonica (MIQUEL) SIMONKAI growing in the cool-temperate zone of Japan.

Some leaf fossils identified to this species also resemble the living Tilia miqueliana
MaxXIMOWICZ native to China by their triangularly ovate in foliar shape and obliquely
truncate base, but these characters are fall within the variation displayed by the living Ti/ia
japonica.

Collection : SFPG no. 199, GSJ F8052, 12717.

Family Haloragaceae
Genus Myriophyllum LINNAEUS

Myriophyllum spicatum LINNAEUS
Pl 22, fig. 5

1940. Myriophyllum sp. cf. M. spicatum LINNAEUS; ENDO, Sci. Rep. Tohoku Univ., 2nd ser.,
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vol. 21, no. 1, p. 69, pl. 11, fig. 23.

1940. Myriophyllum verticillatum LINNAEUS ; KoIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1,

p. 22, figs. 4, 53, 55, 57, 58, 60, 63, 67, 70, 80.

1968. Myriophyllum cfr. spicatum LINNAEUS; MATSUO, Ann. Sci. Kanazawa Univ., vol. 5, p.

56, pl. 7, fig. 9.

Remarks : Many well preserved leaves are identified to the Genus My»iophyllum in their
characteristic features, and are referable to Myriophyllum spicatum LINNAEUS. The pres-
ent species has capillary pinnatified leaves decussately arranged to the stem. These
characters are common to two extant species M. verticillatum LINNAEUS which is distribut-
ed in the cool-temperate zone of the Northern Hemisphere, and M. spicatum which is widely
distributed in the cool-temperate to subtropical zones of the almost whole world. The
former’s leaves are rather longer than the latter’s, and the examined specimens may belong
to the latter.

Collection : GS] F8050.

Family Cornaceae
Genus Cornus LINNAEUS

Cornus controversa HEMSLEY
Pl. 23, fig. 5

1940. Cornus controversa HEMSLEY ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

70, pl. 10, fig. 2.
1941.Cornus controversa HEMSLEY ; MIKI, Jap. Jour. Bot., vol. 11, p. 292, fig. 19H

Remarks : The present species is represented by 15 leaves comprising some complete
ones. They are identical to the living Cornus controversa HEMSLEY by the ovate foliar
shape and camptodromous secondary veins.

The modern species is widely distributed in the cool- to warm-temperate zones of Japan,
Korea and China.

Collection : SFPG no. 18.

Cornus kousa BUERGER ex MIQUEL
Pl 23, fig. 6

1940. Cynoxylon japonica NAKAL; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 70,

pl. 9, figs. 17. 19.

1940. Cynoxylon japonicum NAKAI; KOIDZUMI, Acta Phytotax. Geobot., vol. 9, no. 1, p. 23, fig.

40,

1971. Cornus kousa BUERGER ex MIQUEL ; OzAKl, Sci. Rep. Yokohama Nat. Univ., Sec. 2, no.

18, pl. 10, fig. 4.

Remarks : Leaves of the living Cornus kousa BUERGER ex MIQUEL (Syn. Cynoxyion
Japonica NAKAI and Cynoxylon japonicum NAKAI) are characterized by oval in foliar shape,
acute or abruptly acuminate apex, camptodromous and small number of secondary veins
and especially entire but markedly wavy margin. The examined specimens, represented by
lots of leaves are identical to the living Cornus kousa BUERGER ex MIQUEL.

The living species is growing in the cool-temperate zone of Honshu, Shikoku and
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Kyushu in Japan and in Korea.
Collection : GS] F8053.

Family Araliaceae
Genus Acanthopanax MIQUEL

Acanthopanax sciadophylloides FRANCHET et SAVATIER
Pl. 26, fig. 7

Description : Leaves palmately compound, leaflets obovate in general outline, apex
obtuse with cuspidate, base cuneate, 9.5 to 12 cm long and 4.8 to 6.5 cm wide; margin
coarsely serrate with acute teeth; primary vein moderate, nearly straight ; secondary veins
7 subopposite pairs, mixed craspedodromous ; tertiary veins irregularly percurrent ; ultimate
veinlets indistinct ; petiolule slender, more than 9 mm long.

Remarks : The examined specimens based on detached leaflets are referred to Acantho-
panax sciadophylloides FRANCHET et SAVATIER by their obovate in leaflet shape and sporadic
minute teeth.

The living species is growing in the cool- to warm-temperate zones of Japan.

Collection : SFPG no. 99.

Genus Aralia LINNAEUS

Avralia cordata THUNBERG
Pl. 23, figs. 2, 3

Description : Leaflet ovate, acute at apex, slightly cordate at base, 10 cm long and 7 cm
wide ; margin irregularly double-serrate, acute teeth; primary vein moderate, taper to a
point, mostly straight; secondary veins irregularly spaced, opposite to alternate, gently
curving up and making loops with superadjacent secondaries, semicraspedodromous; ter-
tiary and higher order veins obscure ; peliolule stout, 6 mm long.

A fragment of fruiting branchlet with one fruit is obtained, 10 pedicels of fruit radially
spread, 4 mm long ; fruit orbicular, about 2 mm in diameter.

Remarks : The present species consists of a almost complete leaflet and a fragment of
fruiting branchlet. These specimens are identical to the living Aralia cordata THUNBERG
which is widely distributed in the cool- to warm-temperate zones of Japan, Korea and China.

The present species is new record of the occurrence from the Shiobara fossil flora.

Collection : SFPG nos. 147, 150.

Genus Kalopanax MIQUEL

Kalopanax septemlobus (THUNBERG) KoIDZUMI
Pl 24, fig. 1

1940. Kalopanax septemlobus (THUNBERG) KoOIDZUMI; ENDO, Sci. Rep. Tohoku Univ., 2nd
ser., vol. 21, no. 1, p. 69, pl. 12, fig. 7.

1971. Kalopanax septemlobus (THUNBERG) KOIDZUMI ; ONOE, Rep. Geol. Surv. Jap., no. 241, p.
38, pl. 9, fig. 1.
Remarks : Some well preserved leaves are obtained. They are identical to Kalopanax
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septemlobus (THUNBERG) KOIDZUMI by their palmately large foliar shape, camptododromous
venation and fine serration with acute teeth on he margin. The living species is distributed
in the cool- to warm-temperate zones of Japan, Korea and China.

Some leaf impressions of the present species were also described by ONOE (1971) from
an interglacial age of Pleistocene sediments in Ebino city, Miyazaki Prefecture and they are
identical to the examined species.

Collection : GSJ F7541.

Family Clethraceae
Genus Clethra LINNAEUS

Clethra barbinervis SIEBOLD et ZUCCARINI
Pl. 26, figs. 3, 4

1940. Clethra barbinervis, SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol.

21, no. 1, p. 71, pl. 9, figs. 3, 16.

1940. Clethra barbinervis SIEBOLD et ZUCCARINI ; KoibzuMi, Acta Phytotax. Geobot., vol. 9, no.

1, p. 23.

Remarks : Many well preserved leaves are identical with the existing species by obovate
in foliar shape, camptodromous secondary veins and fine serration with acute teeth on
margin,

ENDO (1940) described also many leaves and a fruit specimens of the present species
from the Shiobara fossil flora.

The living, Clethra barbinervis is widely distributed in the cool- to warm-temperate
zones of Japan and Korea.

Collection : GS] F8060, 8079.

Family Ericaceae
Genus Enkianthus LOUREIRO

Enkianthus campanulatus (MIQUEL) NICHOLS
Pl. 23, fig. 4

1940. Meisteria campanulata NAKAT; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1,

p. 72, pl. 11, figs. 6, 20.

Remarks : A lot of leaves are referred to Enkianthus campanulatus (MIQUEL) NICHOLS
by their obovate in foliar shape, obtuse apex, cuneate base and very fine serrulate margin
with attenuate teeth. ENDO (1940) described many leaves under the name of Meisteria
campanulata NAKAI (Syn. Enkianthus campanulatus) from the Shiobara fossil flora.

The living species is growing in the cool-temperate zone of southern Hokkaido and
Honshu, Japan.

Collection : GS] F8057.
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Genus Lyonia NUTTALL
Lyonia ovalifolia var. elliptica (SIEBOLD et ZUCCARINI)

HANDEL-MAZZETTI
Pl 24, fig. 4

1940. Xolisma elliptica NAKAL; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p. 73,

pl. 10, figs. 16, 19.

1940. Xolisma elliptica NAKAI; Koibzuml, Acta Phytotax. Geobot., vol. 9, no. 1, p. 23, fig. 73.

Description : Leaves variable shape and size, ovate to oblong-ovate in general outline,
acute to mucronate at apex and obtuse to slightly cordate at base, 4.5 to 10 cm long and 2.7
to 5.5 cm wide; margin entire or rather undulate ; primary vein moderate, slightly curved;
secondary veins variable as to spacing and angle of divergence, camptodromous; tertiary
veins obscure ; petiole 2 to 7 mm long.

Remarks : The examined leaves are identical to those of the living Lyonia ovalifolia var.
elliptica by the above mentioned characters. ENDO (1940) and Komzumi (1940) studied
leaves of Xolisma elliptica NAKAI, which is the synonym of the present species.

The extant species is widely distributed in the warm-temperate zone of Honshu,
Shikoku and Kyushu, Japan.

Collection : GS] F8056.

Genus Rhododendron LINNAEUS

Rhododendron degronianum CARRIERE
Pl. 25, fig. 1

1940. Rhododendron degronianum forma spontaneum NAKAI; ENDO, Sci. Rep. Tohoku Univ.,

2nd ser., vol. 21, no. 1, p. 71, pl. 5, figs. 2, 4.

Description : Leaves oblong to oblanceolate in general outline, acute or cuspidate at
apex and cuneate to broadly cuneate at base, 6 to 11 cm long and 1.5 to 3 cm wide ; margin
entire ; primary vein stout and straight ; secondary veins weak and obscure ; texture thick ;
petiole stout, more then 1 cm long.

Remarks : a number of well-preserved leaves are referred to Rhododendron de-
gronianum CARRIERE by their oblong to oblanceolate in foliar shape, weak secondary veins,
cuneate base and especially thick-coriaceous texture.

Some leaves, once established as Rhododendron degronianum forma spontaneum from
the Shiobara fossil flora (ENDO, 1940), is probably referred to the present species by its
foliar shape.

The living species is distributed in the cool-temperate zone of northern and central
Honshu, often dominant in the shrub-layer of coniferous forests and also common on sunny
ridges.

Collection : GS] F7556.

Rhododendron kaempferi PLANCHON
Pl. 24, figs. 2, 3

1940. Rhododendron kaempferi PLANCHON ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21,
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no. 1, p. 72, pl. 7, fig. 18; pl. 11, fig. 18.

Remarks : The present species is not rare in the Shiobara fossil flora. The examined
leaf specimens have the same aspect to the leaves of the living Rhododendron kaempferi such
as hairy margin and glandular pointed tip.

The living species is widely distributed in the cool- to warm-temperate zones from
Hokkaido to Kyushu, Japan.

Collection : GS] F8054, 8055.

Rhododendron quinquefolium BISSET et MOORE
Pl. 23, fig. 7

1971. Rhododendron quinquefolium BISSET et MOORE ; ONOE, Rep. Geol. Surv. Jap., no. 241,

p. 39, pl. 8, fig. 6.

Remarks : A number of well preserved leaves are examined. These leaves are identical
to those of the modern Rhododendron quinguefolium BISSET et MOORE by the rhomboidal
obovate in foliar shape and gland-like pointed tip.

The modern species is growing in the cool-temperate zone in the coastal region of the
Pacific Ocean side of Honshu and Shikoku, Japan.

Collection : GSJ F8058.

Rhododendron wadanwum NMAKINO
Pl 24, fig. 5

1940. Rhododendron wadanum MAKINO ; KOIDZUMI, Acfa Phytotax. Geobot., vol. 9, no. 1, p. 23.
1940. Rhododendron dilatatum MIQUEL ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no.

1, p. 72. pl. 10, figs. 18, 21.

Description : Leaves rhomboidal or broadly ovate in shape, 2.5 to 5.5 cm long and 1.8 to
4.1 cm wide; base broadly cuneate, apex acute or mucronate; primary vein thick below,
gradually thin toward the apex, straight or rather sinuous; secondary veins slender, 4 to 5
pairs, subopposite to alternate, leaving the primary vein at the angles upper more acute than
lower, basal two pairs diverging at angles of 55 to 65 degrees, upper pairs diverging at angles
of 35 to 45 degrees, all secondaries curving upwards and making loops, camptodromous;
tertiary veins forming fine areolation ; margin entire; petiole thick, 4 mm long.

Remarks : Abundant rhomboidal fossil leaves are similar to Rhododendron wadanum
and R. dilatatum in general appearance, and more closely resemble those of the former in
the characters of petiole. The living Rhododendron wadanum has short petiole (2 to 6 mm
long) with hairs on it, while Rhododendron dilatatum has long one (8 to 15 mm long) without
hairs. The petioles of all examined specimens are in less than 4 mm in length. Some
specimens are impressed hairs on the petioles.

Two leaves, previously described under the name of Rhododendron dilatatum from the
Shiobara fossil flora by ENDO (1940, pl. 10, figs. 18, 21) have so short petioles that they may
be included in the present species.

The living Rhododendron wadanum MAKINO is distributed in the cool-temperate zone
along the Pacific Ocean side of Honshu, Japan.

Collection : GSJ F7557.
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Genus Tripetaleia SIEBOLD et ZUCCARINI

Tripetaleia paniculata var. latifolia MAXIMOWICZ
Pl. 25, fig. 9

1940. Tripetaleia paniculata var. latifolia MAXIMOWICZ ; ENDO, Sci. Rep. Tohoku Univ., 2nd

ser., vol. 21, no. 1. p. 73, pl. 6, fig. 10; pl. 11, fig. 20.

Remarks : Some well preserved leaves are examined. They are identical with the
living Tripetaleia paniculata var. latifolia MAXIMOWICZ by narrow eliptic in foliar shape,
decurrent base, acuminate apex and camptodromous secondary veins which resemble that
of the genus Cinnamomum.

The living species is growing in the cool-temperate zone of Japan.

Collection : SFPG no. 123.

Family Styracaceae
Genus Plerostyrax SIEBOLD et ZUCCARINI

Prterostyrax hispida SIEBOLD et ZUCCARINI
Pl. 25, figs. 3, 5; text-fig. 14

Description : Leaf imcomplete, upper one third absent, 10 cm long (estimated) and 6.2
cm wide (estimated) ; apex absent, base rounded, margin serrulate with bristly teeth
terminated with glands ; primary vein moderate, slightly arched ; secondary veins irregularly
spaced, 12 pairs (estimated), alternate to subopposite, diverging at angles of 45 to 65
degrees, nearly straight or gently curving up and making loops near the margin; tertiary
veins irregularly percurrent; petiole 1.2 ¢cm long.

Fruits lanceolate, acuminate at tip and cuneate at base; 1.4 mm long and 3 mm wide.

Remarks : The present species is based on a fragmentary leaf and a cluster of fruit.

iem

Text-fig. 14 Venation characters of fossil Plerostyrax hispida SIEBOLD et
ZUCCARINL. SFPG no. 105, X4,
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The leaf is characterized by bristly toothed margin with glands on tip of the teeth as shown
in text-fig. 14 and identical to the living Pterostyrax hispida SIEBOLD et ZUCCARINI. The fruit
is also identical to the present species by their outline and size.

The living Pterostyrax hispida SIEBOLD et ZUCCARINI is widely found on such sunny and
mesic sites as along nountain-streams in the cool-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG nos. 105, 159.

Genus Styrax LINNAEUS

Styrax japonica SIEBOLD et ZUCCARINI
Pl 25, fig. 4; text-fig. 15

1937. Styrax japonica SIEBOLD et ZUCCARINI; MIKI, Jap. Jour. Bot., vol. 8, p. 327, figs. 9 N-O.

Description : Leaves obovate in general outline, 5 to 6.5 cm long and 2.6 to 2.8 cm wide,
acute to acuminate at apex and cuneate at base; primary vein moderate slightly arched;
secondary veins slender, 4 to 5 subopposite to alternate pairs, irregularly spaced, diverging
at angles of 30 to 45 degrees, gently curving up and forming distinct loops, brochido-
dromous; tertiary veins forming a coarse polygonal network ; margin irregularly spaced
serrate with acute teeth.

Remarks : Several leaves are referred to Styrax japonica SIEBOLD et ZUCCARINI by the
irregularly spaced serrate margin with acute teeth (text-fig. 15), obovate foliar shape and
brochidodromous venation.

The living species is growing from the cool-temperate to subtropical zones of Japan,
Korea and China.

Collection : SFPG no. 106.

Text-fig. 15 Venation characters of fossil Styrax japonica SIEBOLD et
ZuccariNL SFPG no. 106, X4,

— 131 —



Styrax obassia SIEBOLD et ZUCCARINI
Pl. 25, fig. 2

1940. Styrax obassia SIEBOLD et ZUCCARINI; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21,

no. 1, p. 74, pl. 9, fig. 12; pl. 11, fig. 28.

Description : Leaf oval, both tip and base missing ; more than 9 cm long and 5.6cm wide ;
margin entire with sporadic minute teeth only on the upper half of the blade ; primary vein
moderate, straight, tapered at apice; secondary veins irregularly spaced, 6 or 7 alternate
pairs, gently curving up and making distinct loops, brochidodromous, diverging at angles of
30 to 60 degrees ; tertiary veins coarsely irregularly percurrent ; quaternary veins forming a
polygonal mesh ; petiole absent.

Remarks : The examined specimen is attached to Styrax obassia SIEBOLD et ZUCCARINI
with some hesitation, because only one incomplete leaf has been collected. The specimen
is characterized by oval foliar shape, irregularly spaced and brochidodromous secondaries
and marginal minute teeth on the upper half of the blade. These characters may be
referred to the living Styrax obassia SIEBOLD et ZUCCARINI which is distributed in the
cool-temperate zone of Japan, Korea and China.

Collection : SFPG no. 107.

Family Oleaceae
Genus Fraxinus LINNAEUS

Fraxinus lanuginosa KOIDZUMI
Pl. 25, fig. 6-8

1971. Fraxinus lanuginosa KOIDZUMI ; ONOE, Rep. Geol. Surv. Jap., no. 241, p. 40, pl. 9, figs.

5-8.

Description : Leaf odd-pinnate with five leaflets; leaflets oblong to elliptical-ovate in
general outline, 2.5 to 6.2 cm long and 1.4 to 2.3 cm wide, apex acuminate, the terminal
leaflet relatively symmetrically cuneate base, and the lateral leaflets asymmetrically
rounded base ; margin mostly single serrate, marginal teeth straight to concave on apical
side and convex on basal side, acute at both sinus and tooth apex ; primary vein moderate
to stout, straight ; secondary veins 6 to 9 pairs, opposite to alternate, leaving the primaries
at the angles of 50 to 60 degrees, curving upwards and making loops, brochidodromous;
tertiary veins obscure; only terminal leaflet has petiole, 5 mm long.

Fruit linear in outline, with short pedicel, 1.7 to 2.2 ¢cm long and 3 to 4 mm wide ; wing
oblong, apparently round at the tip, attached at the end of seed, nerves thin, numerous,
subparallel to long axis of samara; seed lanceolate, 5 to 8 mm long and 1.5 to 2.5 mm wide.

Remarks : A single leaf with five leaflets, lots of detached leaflets and some fruits are
assigned to Fraxinus lanuginosa KOIDZUMI by the above decribed characters.

The living species is widely distributed in the cool-temperate zone of Japan and Korea.

Collection : SFPG nos. 108, 201, GSJ F8059.
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Genus Ligustrum LINNAEUS

Ligustrum tschonoskii DECAISNE
Pl. 26, fig. 5

1940. Ligustrum yezoense NAKAI; KOIDZUMI, Acfa Phyiotax. Geobot., vol. 9, no. 1, p. 23, fig. 71.

Description : Leaf small, narrow elliptic, 4.4 cm long and 1.6 cm wide ; apex and base
acute ; margin entire; primary vein moderate, taper to a tip, nearly straight; secondary
veins slender, oppositely 8 pairs, diverging at angles of 40 to 45 degrees, gently curving
upward and making loops, brochidodromous; tertiary veins missing ; petiole 6 mm long.

Remarks : This perfect leaf has small-sized lamina, narrow elliptic foliar shape, slender
and brochidodromous secondary veins. These characters in appearance reveal that it
belongs to the species of Ligustrum, and is similar to the Ligustrum tschonoskii growing in
the cool-temperate zone of Japan.

Ligustrum yezoense NAKAI described by KoipzuMr (1940) from the Shiobara fossil flora
is synonym of the present species.

Collection : SFPG no. 152.

Family Rubiaceae
Genus Galium LINNAEUS

Galium kinuta NAKAI et HARA
Pl. 26, figs. 1, 2

Description : Leaves verticillate arrangement, four leaves attached oppositely to the
stem, leaves lanceolate, 2.5 cm long and 0.8 cm wide, attenuate at apex and broadly cuneate
at base; margin entire; three primary veins originating at the base of the leaf, midvein
nearly straight, lateral veins running upward between midvein and margin and ending at
apex ; secondary veins missing ; petiole absent.

Remarks : The present species is represented by three specimens impressed three or
four leaves attached to the stems. They are identical to the living Galium kinuta NAKAI et
HARA by the characters described above. The examined species is a new discovery from
the Shiobara fossil flora.

The modern species is growing in the cool-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG nos. 114, 202.

Family Caprifoliaceae
Genus Viburnum LINNAEUS

Viburnum dilatatum THUNBERG
Pl 27, figs. 1, 6

Description : Leaves variable size and shape, broadly obovate to orbicular in general
outline, obtuse to mucronate at apex and broadly cuneate to rounded at base, 4.6 to 8 cm
long and 4 to 6 cm wide; margin coarsely dentate, marginal teeth obtuse; primary vein
moderate, rather sinuous ; secondary veins 5 to 7 subopposite pairs, almost straight, diverg-
ing at angles of 35 to 40 degrees, craspedodromous ; tertiary veins branching from the lowest
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secondaries giving off straightly to the margin and entering large teeth, while the tertiary
veins in intersecondary spaces fine percurrent ; petiole more than 5 mm long.

Fruit oval, mucronate at apex and obtuse at base, 5 to 6 mm long and 3 to 4 mm wide;
peduncle 4 to 8 mm long.

Remarks : Several well preserved leaves are identical to Viburnum dilatatum
THUNBERG by the marginal features of coarsely dentate with obtuse teeth and acute angles
at the divergence of secondary veins. Fruiting shoot is similar to that of the genus
Viburnum by the shape and arrangement of fruits. The size of fruits more resemble the
present species.

The living species is widely distributed in the cool- to warm-temperate zones of Japan,
Korea and China.

Collection : SFPG no. 206, GSJ F8081.

Viburnum furcatum BLUME
Pl. 26, fig. 6

1940. Viburnum furcatum BLUME ; ENDO, Sci. Rep. Tohoku Univ., 2nd ser., vol. 21, no. 1, p.

75, pl. 11, fig. 26; pl. 12, figs. 1, 4a, 8.

1940. Viburnum furcatum BLUME ; KombzuMi, Acta Phytotax. Geobot., vol. 9, no. 1, p. 24, fig.

34.

Description : Leaves variable size and shape, normaly orbicular or reniform in general
outline, rounded or cuspidate at apex and obtuse to cordate at base, 6 to 12 cm long and 3.2
to 12 cm wide; margin doubly serrulate with dull point teeth; primary vein moderate,
slightly curved; secondary veins about 10 pairs, subopposite to alternate, dichotomously
branching once or twice and entering large teeth, craspedodromous; tertiary veins fine
percurrent ; quaternary and higher order veins obscure ; petiole stout, more than 1 cm long.

Remarks : A lot of leaves are identical to Viburnum furcatum BLUME by reniform foliar
shape, dichotomously branching secondaries and doubly serrulate margin with dull point
teeth.

The living species is widely distributed in the cool-temperate zone from Hokkaido to
Kyushu, Japan.

Collection : GS] F7532.

Viburnum phlebotrichum SIEBOLD et ZUCCARINI
Pl 27, fig. 3

Description : Leaves ovate to oblong-ovate in general outline, 6.2 cm long and 2.6 cm
wide, acuminate at apex and broadly cuneate at base; margin dentate; primary vein
moderate, nearly straight, secondary veins 7 opposite to subopposite pairs, diverging at
angles of 25 to 35 degrees, running straight into marginal teeth; tertiary veins near the
margin sending off from the secondaries and entering marginal teeth, tertiaries among the
inter secondaries percurrent ; quaternary veins forming a polygonal meshes; petiole stout 2
cm long.

Remarks : This newly found species from the Shiobara fossil flora is based on the small
material, comprising two nearly complete leaves and a fragment. The examined speciment
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are identical to Viburnum phlebotrichum SIEBOLD et ZUCCARINI by ovate foliar shape,
dentate margin and venation characters described above.

The modern species is distributed in the cool-temperate zone of Honshu, Shikoku and
Kyushu, Japan.

Collection : SFPG no. 109.

Viburnum sieboldii MIQUEL
Pl 27, fig. 5

Description : Leaves obovate-oblong in general outline, abruptly acute or rounded at
apex and cuneate at base, 11.5 cm long and 3.9 cm wide ; margin entire at basal half or one
third of the blade and serrate at apical side of the blade, marginal teeth acute tips, straight
on the apical side and rather convex on the basal side ; primary vein stout, slightly curved,
taper to a point ; secondary veins almost parallel, 10 to 15 subopposite pairs, gently curving
up and making loops; tertiary veins fine percurrent; petiole thick, sulcated above and
dilated at base, 1.5 cm long.

Remarks : Many well preserved leaf impressions are indubitably referred to Viburnum
steboldii MIQUEL in their marginal feature, foliar shape and venation charactors. The
present species is newly discovered from the Shiobara fossil flora.

The living species is growing in the cool- to warm-temperate zones from central Honshu
to Kyushu, Japan.

Collection : GS] F7558.

Viburnum wrightii MIQUEL
Pl 27, fig. 4

Description : Leaves broadly obovate to orbicular in general outline, acute apex with
elongate-acuminate tip and rounded to broadly cuneate at base, 9 cm long and 6 cm wide;
margin coarsely dentate, marginal teeth deltoid, straight or rather concave on the apical
side and straight or rather convex on the basal side; primary vein moderate, slightly
arcuate; secondary veins nearly straight, 9 subopposite to alternate pairs, diverging at
angles of 30 to 40 degrees, craspedodromous; tertiary veins near the margin branching off
and ending in marginal teeth, tertiaries among intersecondary spaces fine percurrent;
petiole stout more than 1 cm long.

Remarks : These leaves are referred to Viburnum in their marginal and venation
characters. They are identical to those of the living V. wrightii MIQUEL in their deltoid
marginal teeth and broadly obovate in foliar shape.

The present species in now growing in the cool-temperate zone of Japan, Korea and
China.

Collection : SFPG no. 20.
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Family Compositae
Genus Artemisia LINNAEUS

Avrtemisia princeps PAMPANINI
Pl. 27, figs. 7, 8

Description : Leaves pinnately incised, 10 cm long (estimated) and 6.5 cm wide, each
lobes separated by acuminate sinuses; lobes lanceolate, acuminate at apex ; primary vein
moderate, nearly straight ; secondary veins 2 or 3 subopposite pairs, running off in the center
of each lobes, ending into apex of the lobes; petiole missing.

Remarks : These fossil leaves are identical to Arfemisia in their general appearance, and
are referred to the living A. princeps PAMPANINI by their foliar shape and size.

This perennial grass is widely distributed in the cool- to warm-temperate zones of
Honshu, Shikoku and Kyushu in Japan as well as in Korea.

Collection : SFPG nos. 110, 156.

Genus Chrysanthemum LINNAEUS

Chrysanthemum sp. cf. C. makinoi MATSUMURA et NAKAI
Pl. 27, fig. 2

Description : Leaf trilobed, orbicular in general outline, 3.5 cm long and 2.5 cm wide;
medial lobe deltoid, with a pair of small lobes; apice of each lobe acute ; base cuneate with
the blade decurrent along the petiole ; margin irregularly doubly serrate. primary vein thin,
lateral primaries leaving midrib suprabasal, at angles of about 40 degrees, dichotomously
branching once, running into the larger teeth ; secondary veins obscure, one or two pairs on
each primaries; veinlets finely reticulate ; petiole absent.

Remarks : A single leaf impression represents leaves of the Genus Chrysanthemum in its
peculiar shape and margin. It is identical to Chrysanthemum makinoi which is now widely
distributed in the cool- to warm-temperate zones of Honshu, Shikoku and Kyushu, Japan.

Collection : SFPG no. 148.

Genus Saussurea DE CANDOLLE

Saussurea sp.
Pl 28, fig. 1

Description : Leaf deltoid-ovate in general outline, acute at apex and deeply cordate at
base, 8.5 cm long (estimated) and 5.4 cm wide ; margin dentate, marginal teeth triangular,
straight or rather concave on both the apical and basal side ; primary vein moderate, rather
sinuous ; secondary veins b opposite pairs, brochidodromous, making angular loops; tertiary
veins in the marginal area extending from the marginal teeth, tertiaries in the intersecond-
ary spaces random reticulate ; quaternary veins finely reticulate ; petiole missing.

Remarks : Only one leaf impression has several characters that indicate a close rela-
tionship to Saussurea : deltoid-ovate foliar shape, marginal serration and angular loops of
secondaries. The leaf is similar to the extant S. nipponica MIQUEL and S. wnikoensis
FRANCHET et SAVATIER, but the examined specimen is incomplete to warrant assigning a
specific name.
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Collection : SFPG no. 151.

Family Potamogetonaceae
Genus Potamogeton LINNAEUS

Polamogeton maackianus A. BENNETT
Pl. 28, figs. 2, 3

Description : Stem 1 to 1.5 mm wide, extending zigzag; leaves extending from the
bending portion of the stem, alternate, lenear, 2 to 4 cm long and 1 to 2 mm wide, base
slightly clasping the stem and apex rounded ; primary vein thin but distinct ; secondary veins
running paralle] with the primaries, faint ; margin entire.

Remarks : These specimens are identical to submarshed plant of the living Potamogeton
maackianus A. BENNETT by zigzaged stem and linear leaves clasping the stem. This
aquatic herb is widely distributed in the cool- to warm-temperate zones of Japan, Korea and
China.

Collection : SFPG no. 111, GSJ F8080.

Potamogeton perfoliatus LINNAEUS
Pl 28, fig. 6

Description : Leaves alternately attached to the stem, oblong-ovate, apex missing, base
cordate, clasping the stem, about 4 cm long and 1.5 cm wide.

Remarks : Only two incomplete specimens are identical to the living Potamogeton
perfoliatus LINNAEUS by their following features: leaves remotely alternately arranged, the
basal part of leaves clasp the stem and campylodromous venation on the blade.

This pondweed is widely distributed from cool-temperate to subtropical zones of the
world. The present species is newly found fossil from Shiobara fossil flora.

Collection : SFPG no. 112.

Family Liliaceae

Liliaceae gen. et sp. indet.
Pl. 28, fig. 5

Description : Leaf narrowly oblong, apex acuminate and base cuneate with leaf sheath,
8.2 cm long (estimated) and 1.8 ¢cm wide; margin entire; venation parallelodromous, 3
primary veins rather strong than others; leaf sheath more than 3.2 cm long and 4.5 mm wide,
some vertical venation on it.

Remarks : A single specimen represent leaf of the Liliaceae in its foliar shape, venation
character and leaf sheath.

Collection : SFPG no. 135.
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Family Gramineae
Genus Sasa MAKINO et SHIBATA
Sasa sp. cf. S. kurilensis (RUPRECT)

MAKINO et SHIBATA
Pl 28, fig. 8

Rewmarks : The present leaf is referable to Sase by its shape and parallelodromous
venation. The leaf is supposed to be oblong-lanceolate foliar shape, 12 cm long, 2.3 cm wide
and acuminate apex. It has strong midrib and six pairs of clear lateral veins. These
characters suggest the living Sasa kurilensis (RUPRECT) MAKINO et SHIBATA, which is
widely distributed in the cool-temperate zone of Hokkaido and Japan Sea side slope of
Honshy, Japan.

Collection : SFPG no. 204.

Sasa sp. cf. S. palmata (BEAN) NAKAI
PL 28, fig. 7

Remarks : A single fragmentary leaf is identified to Sasa by its parallelodromous
venation. The present specimen has a strong midvein and 9 or 10 pairs of obscure lateral
veins and it is supposed more than 15 cm in length and 5 cm in width of the blade. The
examined leaf is clearly different from Sasa kurilensis (RUPRECT) MAKINO et SHIBATA by
its foliar shape, size and venation characters. The present specimen is rather similar to
Sasa palmata (BEAN) NAKAI, which is widely distributed in the cool- to warm-temperate
zones of Japan Sea side area of Hokkaido, Honshu and rarely in Kyushu, Japan.

Collection : SFPG no. 161.

Gramineae gen. et sp. indet.
Pl. 28, fig. 4

Remarks : A single fragmentary stem is referable to the Gramineae in tis fine vertical
stripes and bending stem at node. The examined specimen is too incomplete to give
specific name.

Collection : SFPG no. 136.
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Paleoenvironmental analysis based on the Pleistocene
Shiobara flora in the Shiobara volcanic basin,
central Japan
By

Toru ONOE

Abstract

General remarks

This report deals with the paleoclimate of the Pleistocene age in the Shiobara volcanic basin
(139.8°E, 37°N), Tochigi Prefecture, central Japan, by means of systematic description on the
Shiobara flora which commonly occurs in the field.

The flora, being well preserved within fine laminated lake sediments, has been widely accepted
to be of glacial age in the Pleistocene period. On the way of his descriptive work, however, the
author encountered several fundamental questions against such a concept on the flora. Thereafter,
precise research on 11,494 individual specimens in the flora does not merely indicate cooler climate,
but also represents moderate to slightly warmer temperature. The geologic age of fossil-bearing
laminated mudstone is indirectly determined to 0.3 Ma in relation to the K-Ar whole-rock age of
overlying and intercalated lavaflows from the Takahara Volcano.

Present environment

The Shiobara volcanic basin is located at the northern foot of Takahara Volcano. The
topography of the basin has been still preserved as it was in the middle Pleistocene period.

The basin measures about 5 km X 2 km. The Hoki River runs through the central part of basin
from the west to the east, cutting through alluvial plains and hills ranging about 550 to 750 m in their
altitude. The margin of the basin is limited by ridge of 1,000 to 1,700 m in heights.

On the eastern side of the central divide of northern Honshu, the Shiobara volcanic basin
belongs to the Pacific-coastal climatic region. Annual mean temperature and precipitation in the
basin are 10.5°C and 1,706 mm, respectively. Present vegetation in the basin and neiboring area is
mainly cool-temperate forest, principally represented by broad-leaved trees such as Fagus crenala.

Geology

Stratigraphical succession in and around the Shiobara basin is briefly described below.

The basement rocks of the basin are pre-Tertiary chert and sandstone-slate (Kawaji Group),
and Miocene volcaniclastic rocks (so-called “green-tuff”).

The Shiobara Group, Pleistocene lake sediments composed of conglomerate, sandstone and
mudstone, unconformably overlies the basement rocks. The group is overlain by lavaflows of the
Takahara Volcano, terrace gravel beds, altered volcanic ash layers etc. Total thickness of the
group is about 400 m.

Conglomerate and sandstone represent the marginal facies in the group, whereas fossil-bearing
mudstone is dominant in the central part of the basin.

— 143 —



Description of the Shiobara flora

The Shiobara flora is composed of 51 families, 104 genera and 171 species of macrofossils. The
most of materials are foliage. Reproductive organs, such as seeds, fruits and flowers are also
found.

The largest family in the flora is the Rosaceae with 13 genera and 23 species; followings are
the Betulaceae with 4 genera and 16 species, the Aceraceae with 1 genus and 14 species, the
Saxifragaceae with 8 genera and 11 species, the Ericaceae with 4 genera and 7 species and the
Fagaceae with 3 genera and 6 species.

In number, Fagus crenata is the most predominant species which occupies up to 13.3% of the
total specimens. It is followed by Fagus japonica (11.3%), Castanea crenata (6.2%), Betula
schmidtii (5.7%), Quercus mongolica var. grosseserrata (5.3%). Such an assemblage bears a close
resemblance to that of the present vegetation in Japan and its neibouring countries, where cool-
temperate climates are dominant. In addition to this, the author revealed that the Shiobara flora
also contains the species of transitional facies towards relatively warm-temperate forest zone,
which is so-called “the hemitemperate zone forest”. The principal species in this transitional zone
are Fagus japonica, Castanea crenata, Carpinus tschomoskii, Quercus serrata etc., Moreover, some
warm-temperate aspects such as Buxus microphylia var. japonica, Berchemia berchemiaefolia and
Lyonia ovalifolia var. elliptica are included in this flora.

13 specimens for pollen and spore analysis has been chosen among mudstone samples in which
plenty of studied macrofossils have been contained. Identified microfossils have been classified
into 50 types, namely 8 conifers (Abies, Picea, Pinus, Cryptomeria etc.), 35 broad-leaved trees
(Juglans, Alnus, Betula, Fagus etc.) and 7 herbs (Arfemisia, Gramineae, ferns etc.).

Discussion and conclusion

Through the all species of macrofossils and microfossils, anemophilous plants are generally in
common in both categories of families and genera, whereas entomophilous plants are principally
found in the accumulation of macrofossils, but a few in of micro ones. In case of terrestrial herbs,
macrofossils are scarce in number, in contrast that microfossils are predominant. Such difference
of distribution pattern on macrofossils and microfossils among anemophilous plants, entomophilous
plants and herbs, could be chiefly caused by the factors of productivity, resistivity against decompo-
sition and scattering method of the leaves and pollens.

In conclusion, main features of the Shiobara flora are almost the same to the vegetation as of
today. It means that the climatic and environmental conditions around the Paleo-Shiobara Lake
should be principally similar to the present ones. As a corollary, the author could reconfirm no
evidence that the flora might have grown under the cooler circumstance representing a glacial
period as once reported.
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Explanation of Plate 1
(All figures in natural size)

Figs. 1,2. Davallia mariesii Moore (3 7 7). SFPG nos. 163 (fig. 1),

172 (fig. 2).
Fig. 3. Athyrium yokoscense (FRANCHET et SAVATIER) CHRIST (~Y / & = ).
SFPG no. 164.
Fig. 4. Polystichum tripteron (Kunzg) PresL (2 = v & v v &), SFPG
no. 165.

Fig. 5. Woodsia manchuriensis Hooker (7 7 » > &), SFPG no. 166.
Fig. 6. Woodsia polystichoides Eaton (4 7 v #). SFPG no. 30.
Fig. 7. Blechnum amabile Maxivo (¥ £). SFPG no. 167.
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Explanation of Plate 2
(All figures in natural size)

Figs. 1,2. Abies firma SiEBOLD et ZuccarNT (£ 3 ). KYOTO UNIV. (fig. 1),
SFPG no. 158 (fig. 2).
Figs. 3-5. Larix leptolepis (SiEBoLD et ZuccarINT) Gorbon (# 5 = )., SFPG
nos. 3 (fig. 3), 6 (fig. 4), 21 (fig. 5).
Figs. 6-8. Picea polita (SieBoLD et ZuccARINI) CARRIERE (~~ Y & 3 ), SFPG
nos. 168 (fig. 6), 169 (fig. 7), 50 (fig. 8).
Figs. 9,10. Pinus parviflora SiEBOLD et ZuccaArINI (b * 2 <= ). GS] F8015
(fig. 9), SFPG no. 41 (fig. 10).
Fig. 11. Tsuga sieboldii Carriere (7 #7). SFPG no. 51.
Fig. 12. Cwyptomeria japonica D. DoNn (A ¥). YNU 31399.
Figs. 13, 14. Chamaecyparis pisifera (SIEBOLD et ZUCCARINI) SIEBOLD et ZUCCARINI
(# v 5). SFPG nos. 145 (fig. 13), 194 (fig. 14).
Fig. 15. Juniperus rigida SiEBoLD et ZuccariNl (* X), SFPG no. 195.
Figs. 16,17. Thuja standishii (Gorbon) CARRIERE (7 v ), SFPG no. 38
(fig. 16), GSJ F8016 (fig. 17).
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Explanation of Plate 3
(All figures in natural size)

Fig. 1. Populus maximowiczii HEnry (¥ v 7 %), SFPG no. 121.

Fig. 2. Populus sieboldii MiqueL (v =7 5 <). SFPG no. 52.

Fig. 3. Juglans ailanthifolia CARRIERE (F = 7 v 3 ), YNU 31400.

Figs. 4,5. Pterocarya rhoifolia SieBoLD et ZuccariNl (37 7 4 3 ), GS] F7547
(fig. 4), SFPG no. 170 (fig. 5).

Fig. 6. Salix sachalinensis Fr. Scumint (# 7 = 7 #). SFPG no. 40.

Fig. 7. Salix integra THUNBERG (A % = ) ¥ > F). SFPG no. 155.
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Explanation of Plate 4
(All figures in natural size unless otherwise stated)

Alnus maximowiczii CALLIER ( 3 ¥ =~ v / %), SFPG no. 53.

Alnus hirsuta var. sibivica (Fiscuer) C. K. SCHNEIDER (¥ =¥ /7 ),
GS]J F7549.

Alnus pendula MATSUMURA (k 2 ¥ 3 + 7). GS] F8046.

Alnus firma SIEBOLD et ZUCCARINI (¥ o + 7 ). GS] F8047.

Alnus sp. (-~ 7 FED 1#). SFPG no. 171.

Betula davurica Parras (v =49 # v -3), GSJ F8045.

Betula ermani Cuamisso (£ 7 # %), SFPG no. 139.

Flgs 8-10. Betula grossa S1EBOLD et ZuccariNt (3 X # ), GS] F8018 (fig. 8),

8017 (fig. 9, x2), 8064 (fig. 10, X2).
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Explanation of Plate 5
(All figures in natural size unless otherwise stated)

Figs. 1-3.  Betula maximowicziana ReceL (v £ A4 # v ). GSJ F8065
(fig. 1, X2), 8066 (fig. 2, X2), 7554 (fig. 3).
Figs. 4-6. Betula schmidtii ReceL (4 7 A+ v 5 v %), GS] F8067 (fig. 4, X2),
8068 (fig. 5, X2), 8019 (fig. 6).
Fig. 7. Betula nikoensis Koinzumi (= # v %), SFPG no. 154.
Fig. 8. Betula sp. (» -~/ *EBon 1%&). SFPG no. 178.
Figs. 9,10. Carpinus cordata BLume (7 =.3), GS] F8039 (fig. 9), 8020
(fig. 10).
Figs. 11,12. Carpinus japonica BLuME (2 == 5). GS] F8048 (fig. 11),
8021 (fig. 12).
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Explanation of Plate 6
(All figures in natural size unless otherwise stated)

Figs. 1-3. Carpinus laxiflora (SIEBOLD et ZUCCARINT) BLuME (7 7 < ). GS]J
F8024 (fig. 1), 8069 (fig. 2), KYOTO UNIV. (fig. 3).
Fig. 4,5. Canpinus tschonoskii Maxmvowicz (4 % > 5%). SFPG no. 144 (fig. 4),
GS]J F8070 (fig. 5).
Fig. 6. Corylus sieboldiana BLuME (¥ / -~ 23 3), SFPG no. 60.
Figs. 7-11. Castanea crenata SiEBOLD et Zuccarini (2 V). SFPG no. 31
(fig. 7), GSJ F8023 (fig. 8), 7538 (fig. 9), 8022 (fig. 10),
enlarged of fig. 10, X5 (fig. 11).
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Explanation of Plate 7
(All figures in natural size)

Figs. 1-6. Fuagus crenata BLUME (7' 7). GS] F7526 (fig. 1), 8071-A (fig. 2),
8071-B (fig. 3), 8037 (fig. 4), 8025 (fig. 5), 8072 (fig. 6).

Figs. 7-9. Fuagus japonica Maxmowicz (1 = 7). GS] F8073 (fig. 7), 8074
(fig. 8), 8026 (fig. 9).

Fig. 10. Quercus aliena BLume (- Z # < 7). SFPG no. 13.
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Explanation of Plate 8
(All figures in natural size unless otherwise stated)

Fig. 1. Quercus serrata THuNBERG (= 7 5 ), SFPG no. 61.

Figs. 2,3. Quercus mongolica var. grosseserrata (BLUME) REHDER et WILSON
(3 X7 3). SFPG no. 33 (fig. 2), GSJ F7545 (fig. 3).

Fig. 4. Ulmus laciniata (TRAUTVETTER) MAYR (4 & a 7)., SFPG no. 19.

Fig. 5. Celtis jessoensis Komzumr (=" = /7 F). GS] F8027.

Figs. 6,7. Ulmus davidiana var. japonica (REHDER) Naxkal (-~ = 1), SFPG
no. 34 (fig. 6, X1.4), GSJ F8028 (fig. 7).
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Explanation of Plate 9
(Al figures in natural size)

Figs. 1,2. Cudrania tricuspidata (CARRIERE) BUreau (-~ Y 7 v), SFPG no. 146
(fig. 1), GSJ F8038 (fig. 2).

Fig. 3. Cudrania tricuspidata (CARRIERE) BUREAU (»~ U 7 7). Leaf of the

living species for comparison.

Fig. 4. Morus bombycis Kozumi (v = 27 7). SFPG no. 62.

Figs. 5, 6. Boehmeria tricuspis (Hance) Maxkino (7 # ¥ ). SFPG nos. 122
(fig. 5), 187 (fig. 6).

Fig. 7. Polygonum cuspidatum SEBOLD et ZuccarIn (£ & F V). SFPG no. 113.
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Explanation of Plate 10
(All figures in natural size)

Fig. 1. Magnolia obovata THUNBERG (R4 7 F), GS] F7544.

Fig. 2. Lindera membranacea Maxmowicz (A #4127 = £). SFPG no. 116.

Fig. 3. Lindera obtusiloba BLuME (£ v 2 v 3 1), GSJ F8029.

Fig. 4. Lindera umbellata Tuunserc (2 = € ). SFPG no. 66.

Fig. 5. Parabenzoin praecox (SIEBOLD et ZUCCARIND NaKAl (7 75 5+ V),
SFPG no. 49.

Figs. 6,7. Trochodendron aralioides SieBoLD et Zuccarini (¥ = 7 =), SFPG

no. 63 (fig. 6), IGPS Reg. no. 40694 (fig. 7).
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Explanation of Plate 11
(All figures in natural size unless otherwise stated)

Fig. 1. Trochodendron avalioides var. longifolium (Maxmowicz) Ouwi (73
A7 =7 =), YNU 31391.
Figs. 2,3. Euptelea polyandra SIEBOLD et ZUCCARINI (7 %+ 7 5). GSJ F8075
(fig. 2), 8076 (fig. 3).
Figs. 4,5. Cercidiphyllum japonicum SiEBoLD et Zuccarint (& ¥ ). GSJ
F8030 (fig. 4), SFPG no. 189 (fig. 5, X2).
Fig. 6. Cercidiphyllum magnificum (NaxaD) Nakar (e v ~3 v 3), SFPG
no. 125,
Fig. 7. Clematis apiifolia DE CanpoLLE (R & v X ). SFPG no. 65.
Fig. 8. Clematis apiifolia var. biternata Maxino (= & # v X 1), SFPG
no. 131.
Fig. 9. Berberis amurensis var. japonica (REGEL) REHDER (b B~ 1t/ #
7 X). SFPG no. 134.
Fig. 10. Actinidia polygama (SIEBOLD et ZUCCARIND MaxiMowicz (= & & &),
SFPG no. 120.
Fig. 11. Actinidia arguta (SIEBOLD et ZUCCARINI) PLANCHON ex MIQUEL (#
F ). GSJ F8032.
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Explanation of Plate 12
(All figures in natural size unless otherwise stated)

Fig. 1. Stewartia pseudo-camellia Maxivowicz (7> v »33%), GSJ F7540.

Fig. 2. Deutzia scabra TrunserG (7 ¥ %), SFPG no. 126.

Fig. 3. Ribes fasciculatum SIEBOLD et ZUCCARINI (¥ 7% v % <), SFPG no. 138.

Figs. 4,5. Ceratophyllum demersum Linnagus (=¥ %), GSJ F8031 (fig. 5),
enlarged the nut fossil from the specimen of fig. 5, X2 (fig. 4).

Fig. 6. Ribes ambiguum Maxmowicz (v = + ¥ + 7). SFPG no. 70.

Fig. 7. Schizophragma hydrangeoides SIEBOLD et ZUCCARINI (£ 7 ' 5 3 ),

SFPG no. 71.
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Explanation of Plate 13
(All figures in natural size)

Fig. 1. Conylopsis gotoana MakiNno (3 ¥ = + % 3 X%), SFPG no. 46.
Figs. 2,3. Hamamelis japonica SieBoLD et Zuccarint (= 4 7). SFPG no. 185
(fig. 2), GSJ F8034 (fig. 3).

Fig. 4. Hydrangea hirta (THUNBERG) SieBoLD (= 7 <% A ). IGPS Reg. no.
60930.

Fig. 5. Hamamelis japonica var. obtusata MATSUMURA (= /L= v ¥4 7).
SFPG no. 72.

Fig. 6. Hamamelis megalophylla Komzumt (* 4 X<+ 7). SFPG no. 73.

Fig. 7. Philadelphus satsumanus SEBOLD (A % v ¥ F). SFPG no. 149.

Fig. 8. Cardiandra alternifolia SIEBOLD et ZuccariNt (2 %7 2+ A1 ). SFPG
no. 128.
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Explanation of Plate 14
(All figures in natural size)

Figs. 1,2. Hydrangea paniculata SiEsoLd (2 ) v v %), GST F8033 (fig. 1),

Fig. 3.
Fig. 4.
Fig. 5.

Fig. 6.
Fig. 7.
Fig. 8.

SFPG no. 27 (fig. 2).
Saxifraga fortunei Hooker (£ A & v ), SFPG no. 127.
Chaenomeles japonica (THUNBERG) LINDLEY (7 % & # ), SFPG no. 132.
Hydrangea petiolaris SIEBOLD et ZUCCARINI (¥ L7 2% 1), SFPG
no. 124,
Malus sieboldii (ReceL) RenpeEr (X 3). SFPG no. 76.
Aruncus sylvester KosTELETZKY (v = 7 % a v =), SFPG no. 129.
Rodgersia podophylla A. Gray (¥ 7 1= v ). SFPG no. 162.
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Explanation of Plate 15
(All figures in natural size)

Fig. 1. Prunus apetala (SIEBOLD et ZUCCARINI) FRANCHET et SAVATIER (F 2 & &
¥ 2 Z). SFPG no. 25.
Fig. 2. Kerria japonica (THUNBERG) DE CANDOLLE (¥ = 7 %), SFPG no. 75.
Figs. 3,4. Potentilla fragarioides var. major Maximowicz (F 2 & u ). SFPG
nos. 142 (fig. 3), 74 (fig. 4).
Fig. 5. Crataegus maximowiczii C. K. SCHNEDER (A4 # 34 v+ ), SFPG
no. 133.
Fig. 6. Pourthiaea villosa (THUNBERG) DECAISNE (# = ¥ # ). SFPG no. 93.
Fig. 7. Prunus nipponica Matsumura (3 %% 2 5), SFPG no. 115.
Fig. 8. Stephanandra incisa (THUNBERG) ZABEL (= = x 7 ¥ %), SFPG no. 84.
Fig. 9. Prunus ssiori Fr. ScammT (7 Y % 7 ). SFPG no. 79.
Fig. 10. Prunus maximowiczii RUPRECHT (3 ¥ =% 27 5 ). SFPG no. 186.
Fig. 11. Prunus jamasakura SEBoLD ex Komzumi (¥ <=+ 27 5). SFPG no. 77.
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Explanation of Plate 16
(All figures in natural size)

Fig. 1. Prunus sargentii REHDER (A ¥ =+ 2 F), SFPG no. 78.

Fig. 2. Sorbus gracilis (SiEBoLD et Zuccarint) C. Kocu (v F v 37 F = F),
SFPG no. 83.

Fig. 3. Rubus crataegifolius Bunce (7 =4 5-='), SFPG no. 130.

Fig. 4. Rubus palmatus THUNBERG (F #3% 3 2 1 # =), SFPG no. 82.

Figs. 5,6. Rosa multiflora TuunBerG (/ 1 - 5), SFPG nos. 81 (fig. 5), 197

(fig. 6).

Fig. 7. Rubus sp. (¥ 1 5 =D 1%). SFPG no. 137.

Fig. 8. Pyrus pyrifolia (Burman) Nakar (¥ =3 ). SFPG no. 80.

Fig. 9. Sorbus alnifolia (SEBoLD et Zuccarint) C. Kocu (7 X&), GS]J
F8035.
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Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
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8.

9.

Explanation of Plate 17
(All figures in natural size)

Sorbus japonica (Decaisng) HepLunp (7 5 2 w), GSJ F7536.
Macckia amurensis var. buergeri (Maximowicz) C. K. ScHNEDER (A 2
= v a). SFPG no. 141.

Dumasia truncata SiesoLp et Zuccarint (7 %4 %), SFPG no. 160.
Gleditsia japonica MiQueL (341 # 5). SFPG no. 86.

Wisteria floribunda (WiLLpENow) DE CanDoLLE (7 <). SFPG no. 87.
Rhus ambigua LavaLLEE ex DippEL (¥ & ¥ o), SFPG no. 90.
Sapium japonicum (SIEBOLD et ZUCCARINI) Pax et HoFFMANN (& 5 &),
SFPG no. 88.

Cladrastis platycarpa (Maxmvowicz) Makino (7 < %), GSJ F12713.
Rhus trichocarpa MIQUEL (¥ = 7 2 <), SFPG no. 92.

10. Sorbus commixta HENDLUND (F 7% = F). GSJ F8036.
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Figs. 1, 2.

Figs. 3, 4.

Figs. 5, 6.

Figs. 7, 8.

Explanation of Plate 18
(All figures in natural size)

Acer crateegifolium SIEBOLD et ZUCCARINI (7 U % =5). SFPG

nos. 190 (fig. 1D, 191 (fig. 2).

Acer diabolicum BLUME ex Koch (2 # =5). SFPG no. 11

(fig. 3), GSJ F8077 (fig. 4).

Acer micranthum SIEBOLD et ZuccariNi (= 3 % A =5), GSJ F8040
(fig. 5), SFPG no. 4 (fig. 6).

Acer japonicum THUNBERG (-~ v F 7 % =), SFPG no. 193

(fig. 7, GSJ F12714 (fig. 8).
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Explanation of Plate 19
(All figures in natural size)

Figs. 1,2. Acer miyabei Maxmvowicz (7 = ¥ 2 ), GSJ F8041 (fig. 1),
SFPG no. 1 (fig. 2).
Fig. 3. Acer sieboldianum MuUeL (=~ 5 7 =5, SFPG no. 8.
Fig. 4. Acer mono var. marmoratum (NicaoLs) Hara (=v a v 3 =5),
SFPG no. 12.
Figs. 5,6. Acer mono Maxmowicz (1 2 ¥ # =5), SFPG no. 94 (fig. 5),
GSJ F8042 (fig. 6).
Fig. 7. Acer mono var. glaucum (Komzumi) SuclYaMA (Y TP v A &),
SFPG no. 9.
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Explanation of Plate 20
(All figures in natural size)

Figs. 1-3.  Acer nikoense Maxmvmowicz (# 7 2 Y 7/ %), GS] F8043 (fig. 1),
SFPG no. 95 (fig. 2), GSJ F8044 (fig. 3).
Fig. 4. Acer palmatum var. amoenum (CArriERE) Ouwi (4 # % 3 &), SFPG
no. 10.
Fig. 5. Acer tenuifolium (Kowzuom) Kowzumi (& F v # 7 5 =F), SFPG
no. 7.
Figs. 6,7. Acer rufinerve SiEBOLD et ZuccariNI (7 V) -~ & =), SFPG
nos. 2 (fig. 6), 196 (fig. 7).
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Explanation of Plate 21
(All figures in natural size)

Fig. 1. Aesculus turbinata BLomMe ( + &/ %), SFPG no. 96.

Fig. 2. Ilex macropoda MiqueL (7 # -~ ). SFPG no. 143.

Figs. 3,4. Buxus microphylla var. japonica (MUELLER) REHDER et WILSON

(¥ #"). GSJ F12715 (fig. 3), SFPG no. 198 (fig. 4).

Fig. 5. Celastrus orbiculatus THUNBERG (¥ L% A & F ). SFPG no. 117.

Fig. 6. Berchemia berchemiaefolia (MakiNo) Komzumi (2 =2 275 7 %), GS]
F12716.

Fig. 7. Rhus trichocarpa MiQUuEL (¥ = v A 2), SFPG no. 91.

Fig. 8. Parthenocissus tricuspidata (SIEBOLD et ZUCCARINI) Pranchon (¥ ).,
GSJ F8049.

Fig. 9. Berchemia racemosa SIEBOLD et ZUCCARINI (7 = ¥ 5 F), GSJ F8061.
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Explanation of Plate 22
(All figures in natural size unless otherwise stated)

Fig. 1. Vitis flexuosa THuNBERG (3 v 1 7 ¥ A), SFPG no. 180.
Figs. 2,3. Tilia japonica (Mi1QueL) SmMoNkal (27 7/ &), GS] F12717 (fig. 2),
SFPG no. 199 (fig. 3).

Parthenocissus tricuspidata (SIEBOLD et ZuccariND Pranchon (¥ £ ).
SFPG no. 43.

Myriophyllum spicatum LINNAEUS GR¥ % 2 7 ), GS] F8050.

Fig. 6. Vitis coignetiae PuLLiat (=7 F ). GSJ F8051, X0.9.

Fig. 4.

Fig. 5.
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Explanation of Plate 23
(All figures in natural size)

Fig. 1. Tilia japonica (MIQUEL) SiMONKAI (7 / %), GSJ F8052.
Figs. 2,3. Avalia cordala THUNBERG (¥ V), SFPG nos. 147 (fig. 2), 150
(fig. 3).
Fig. 4. Ewnkianthus campanulatus (MiqueL) Nicors (3 4 F v £ ). GS]
F8057.
Fig. 5. Cornus controversa HEmsiLey (3 X#). SFPG no. 18.
Fig. 6.

Cornus kousa BUERGER ex MiqueL (= &7 <), GSJ F8053.
Fig. 7.

Rhododendron quinquefolium BisseT et Moore (== % v v <), GSJ
F8058.
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Explanation of Plate 24
(All figures in natural size)

Fig. 1. Kalopanax septemlobus (THUNBERG) Komzumi (»~ Y ¥ V). GSJ F7541.
Figs. 2,3. Rhododendron kaempferi PLancHon (¥ = v ), GSJ F8054
(fig. 2), 8055 (fig. 3).
Fig. 4. Lyonia ovalifolia var. elliptica (SiEBOLD et ZuccarINI) HANDEL-MaAzzETTI
(3x 2 #). GS] F8056.
Fig. 5. Rhododendron wadanum MakiNo (+ & =27 3 w3y v ). GS] F7557.
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Explanation of Plate 25
(All figures in natural size)

Fig. 1. Rhododendron degronianum CARRIERE (7 A< + 2 7 %), GS] F7556.
Fig. 2. Styrax obassia SEBOLD et ZuccarINI (v~ 27 7 v K 7). SFPG no. 107.
Figs. 3,5. Pterostyrax hispida SIEBOLD et ZUCCARINI (A 37 % # F). SFPG
nos. 105 (fig. 3), 159 (fig. 5).
Fig. 4. Styrax japowica SiEBOLD et Zuccarini (== / %), SFPG no. 106.
Figs. 6-8. Fraxinus lanuginosa Kowzumi (7 A4 & €). GS] F8059 (fig. 6),
SFPG nos. 108 (fig. 7, 201 (fig. 8).
Fig. 9. Tripetaleia paniculata var. latifolia Maxivowicz (k> ¥ <), SFPG
no. 123.
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Explanation of Plate 26
(All figures in natural size)

Figs. 1,2. Galium kinuta Naxal et Hara (£ % % ¥ ), SFPG nos. 202
(fig. 1), 114 (fig. 2).

Figs. 3,4. Clethra barbinervis SIEBOLD et ZuccariNi (Y a 7 7). GSJ F8060
(fig. 3), 8079 (fig. 4).

Fig. 5. Ligustrum tschonoskii DicaisNE (3 ¥ =1 £ % ). SFPG no. 152.

Fig. 6. Viburnum furcatum BLUME (A & # 7 %), GS] F7532.

Fig. 7. Acanthopanax sciadophylloides FRANCHET et SAVATIER (= o7 7 ),

SFPG no. 99.
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Explanation of Plate 27
(All figures in natural size)

Figs. 1,6. Viburnum dilatatum THUNBERG (# = X i), GS] F8081 (fig. 1),
SFPG no. 206 (fig. 6).
Fig. 2. Chrysanthemum sp. cf. C. makinoi MATSUMURA et Nakal (V =2/ v
F 7 i B 2 h 5%). SFPG no. 148.
Fig. 3. Viburnum phlebotrichum SIEBOLD et ZUCCARINI (A b =2 & V' 1),
SFPG no. 109.
Fig. 4. Viburnum wrightii Miquer (3 ¥ =%~ X ). SFPG no. 20.
Fig. 5. Viburnum sieboldii MiueL (= < %). GS] F7558.
Figs. 7,8. Artemisia princeps Pampanint (= & %), SFPG nos. 110 (fig. 7),
156 (fig. 8).
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Explanation of Plate 28
(All figures in natural size)

Fig. 1. Saussurea sp. (+ 7 £ v v E®D 1%). SFPG no. 151.
Figs. 2,3. Potamogeton maackianus A. BENNETT (£ v = v &), GS] F8080
(fig. 2), SFPG no. 111 (fig. 3).

Fig. 4. Gramineae gen, et sp. indet. (f *&tD 1f&). SFPG no. 136.

Fig. 5. Liliaceae gen. et sp. indet. (= Y B} 1f&). SFPG no. 135.

Fig. 6. Polamogeton perfoliatus LINNAEUS (& v o~/ = ¥ &), SFPG no. 112.

Fig. 7. Sasa sp. cf. S. palmata (BEAN) Nakal (F =¥ B S h B 75&).
SFPG no. 161.

Fig. 8. Sasa sp. cf. S. kurilensis (RUPRECT) MAKING et SHIBATA (F 3 = 4
B 2 b %). SFPG no. 204.
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Explanation of Plate 29
(Fig. 2 %500 ; all others X 700)

Fig. 1. Abies (%= : J&). Sample no. 1. GS] F8001.

Fig. 2. Picea (+ v v &). Sample no. 13. GSJ F38003.

Fig. 3. Tsuga (> #J&). Sample no. 12. GS]J F8009.

Figs. 4,5. Cryptomeria (A *J&). Sample no. 7. GSJ F8012 (fig. 4), Sample
no. 3. GSJ F8005 (fig. 5).

Figs. 6,7. T.C.T. (A¥¥l+ &/ *F » 4 #4 ). Sample no. 13. GS] F8003
(fig. 6), Sample no. 8. GSJ F8002 (fig. 7).

Fig. 8. Larix (# 5 = &). Sample no. 2. GSJ F8010.

Fig. 9. Pinus (= ¥ J&). Sample no. 8. GSJ F8002.
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Explanation of Plate 30
(Figs. 1,8,9,12,18 X1,000; all others X700)

Figs. 1,2. Juglans (7 » 3 J&). Sample no. 11. GSJ F8014 (fig. 1), Sample
no. 6. GSJ F8007 (fig. 2).
Figs. 3,4. Plevocarya (%7 7 3 B). Sample no. 13. GSJ F8003 (fig. 3),
Sample no. 3. GSJ F8005 (fig. 4).
Fig. 5. Salix (v 7 #J&). Sample no. 8. GS]J F8002.
Figs. 6,7. Betula (537 *J&). Sample no. 12. GSJ F8009 (fig. 6), Sample
no. 1. GSJ F8001 (fig. 7).
Figs. 8,9. Alnus (~~v 7 %J&). Sample no. 11. GSJ F8014 (fig. 8,9).
Figs. 10,11. Carpinus (2 =< 5J&). Sample no. 12. GS] F8009 (fig. 10),
Sample no. 13. GSJ F8003 (fig. 11).
Fig. 12. Carpinus-Ostrya (7 << 7§ — 7% £ &). Sample no. 11. GS] F8014.
Figs. 13,14. Corylus (»>< -\ 3 B). Sample no. 13. GS] F8003 (fig. 13),
Sample no. 4. GSJ F8006 (fig. 14).
Fig. 15. Castanea (7 V J&). Sample no. 8. GSJ F8002.
Figs. 16-18. Fagus (77 J&). Sample no. 6. GS] F8007 (fig. 16), Sample
no. 3. GSJ F8005 (fig. 17), Sample no. 11. GSJ F8014 (fig. 18).
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Explanation of Plate 31
(Figs. 1,4, 6,8 x1,000; all others X700)

Figs. 1,2. Quercus (Lepidobalanus) (27 5)& (=7 S HE)]. Sample no. 11.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

53 e =

0

10.
11.
12.
13.
14.
15.
16.

GSJ F8014 (fig. 1), Sample no. 6. GS] F8007 (fig. 2).
Zelkova (% v & &). Sample no. 13. GSJ F8003.
Ulmus-Zelkova (= v &— % v % /&). Sample no. 11. GSJ F8014.
Celtis (= 7 *#&). Sample no. 8. GSJ F8002.
Euptelea (7% 7 7 &). Sample no. 11. GSJ F8014.
Cf. Corylopsis (+ % 3 X ¥ Biclb & h 5168, Sample no. 13. GSJ
F8003.
Tilia (7 7 #J&). Sample no. 11. GS] F8014.
Ericaceae (v ¥ 2#}). Sample no. 13. GSJ F8003.
Ilex (=5 7 % J&). Sample no. 13. GSJ F38003.
Fraxinus (+ % Y =2 J&). Sample no. 1. GSJ F8001.
Avrtemisia (= = F&). Sample no. 13. GSJ F8003.
Gramineae (1 &#}). Sample no. 2. GS] F8010.
Lycopodium (e %" 7 5 X3 &). Sample no. 1. GSJ F8001.
Polypodiaceae (v 5 £ £). Sample no. 13. GSJ F8003.
Monolete spore (B4&FHETF). Sample no. 13. GSJ F8003.
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for convenience’s sake, the following classification according to the field of interest will be indicated
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