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ACOAEHEDT LN 2 OEMERE FIREZ COTEIZ oM L Tw 5580
AEMABEROR FHMtAILE» bRES W EGEFRFRAMs (E - £ -ET R
) LE—BEINSTERIITIC - TR E A BE (BB XORT) b
5TV B,

0 5B, RE{CHRZ2F « 08 - 478 b7V, BIHES X R ~REFE AR
SR EDTWS, EHER T Lauraceae (7 27 xF) © 4 )& 7 18 & Wi
Pinaceae (= #}), Betulaceae (#.,¢7 %%}), Leguminosae (=A%) ¥ & Ot
Theaceae (¥ /¢ %F) DAFHL TN FNATE 2 bh-Tnd, &5 B Tk
Osmanthus ilicifolius (v 4 5 %) MNEH <, SEHEERD 13.6 %L 7o T
%, % T Tsuga sieboldii (Y 7)), Abies firma (& 1), Zelkova serrata (¥ v %),
Picea polita (Y & 1), Torreya nucifera (# %) DAL 7 - Tk Y, HEAREFIER
FOZEMNEIL - T3,

REACEATE PR EH NI, ARBELEbhs2 00N 1B EAFREINTNS
AL MR TH - o AR LR L T 305 HICH 1T 5 S8 #s Hih
Bl TIRE L ATOE2, 205 b4A0KER ILHHHITRD D Z M TES, LR
> TAVDALHEERO#ERBEEREL LTiPEES Th - I RHEE X B,

—7, SEAEE2ABEY R T 2N TE, ZD 5 b Ables (£IB) ME
BT &£F 021 5D Tvwb, kW Tsuga (V5 )8) 10.89, Pinus (<
JB) 7.625, Picea (} v @) 7.225, Alnus (> ) %8B) 6.82, Carpinus (7 <
YFB) 5.6 %D AL 7o T, NEULEICE VT D HEMEEOMEMm MR BRI, L
DL, TNHEEBIMOBI HAAKEE X ORI AEERNE L, Ly BE
FAEFEAE D RE VDT, RENALEFERZOE I UBORHEFOEBRELMEZ LN T
L7n v,

SEH CREE L NBACEOWES D 7 0 —F ORI & 778 » Tah7zh,
ekt b 2ETERY O BINER L E, w20 BERD ZEEPRD b2z, 1k
FOBRBMEBEIZEES OMERH S Z L 8L 72,

ARENES XOCNRCE YRS LT, 200/ EHIBRO R TRIBEREET, 5k X
FEHEOMABZMHETCZORBKERD B Z LN TE S, FLEEOMERRUE,
ZOLTFHEBRBLOZACOEHABORTREIGFZ LTI VYFA VA F 2
20 v AEDK e R XN B,

* KRR
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HAOEMAHYEIC OV TRAEEFER L & X0, EBETRIERSC X AMENL Atk 2 TE T,
Lo, BANMMEICBI 30 0R35E VLG TORY, Thbb, & (1939 GRS B
T A EHMNESMCAE? B THEERE L, §7H L A956)1ITMAREZLORKAT A FAEL TV, ZOKE
MARILE S THEEOEMEAE LR TV S, E2Z0K S (1962) iz X 5 A RO BIE A RO
BdH D, FOPRTNMARZBOEMEAIC >N TLRRTWS, —F, MR (1970) FhARZHTE I
DAL TS EMEROEH AT X M EITR->TW5, LAL, HEETOLZANTFRL YR
LLTOFLOVHE R 2SR THARNY,

AR CRIMATERB R OMARILE ) b ER Lo o e /T4, SboREEbEVRALRL TV
W0 i —BYED & B U e RBUEA & /ANEHGE & RBGRAT L, THb oMM OREL AT %
BRI E Uiz,

HH 19694 2 F, PAEINT OREBIRFZE - A GO HUBRAENRAEO—]RE L TIER T REHRE D
HAUOT RNz, ZO, HEBZL > T FRETREROHEMEAEVPEEL TS L ZARFERL
7o T OWRIIEINEER Th o el EE0RERVRICIEE o7z, L2 L, ZO%BEEICEE RS
ABIUCIVEIL 0 2 Flich e » THMiZ 30, £EOCELFET L LB TE, £/, LATEAT
Wiz vV MEOTER AT & 1T WEEORE R RHT 5 S LA TE 7,

ZOMEEHED BIch - T, CAEMELOMEICHE L WATTA RIS AT » b iz 08 E 25
b LSRR 5, £ OBBOREE 5 . T, HAERERE B EIER{LEIZOWT
DEIEE S Wiz, T UTESEILE U EF 5., KEULA OEREICH 7z o T EERBREE ) 25k,
B R/ KT £ OV BAAERBE A, ARSI K LS ROMIBEE W
Wi, B EIT4 5 itdic > THRAELGMERBRGSH BiEFoBIHRER o i 71 5 -
7o BEMEAHE, FHHEO FTEAO&GE] KBl ThaRe A G HT 5 L & RHFL
TFEoi. BOETHEERTHIRETH 3,

O. ALEEMmELOREDCTRE
I. 1 s X Gl

HICE 2 2 5 h - BR 2 Co TSRS, 51 RICRLcE ) EAMORIERRT, BEKkE
IR D/ S e BHNIC B B, )

AR LR TI 5 = 0, mﬁ%%?ﬁ (739m), HER (1L,4Tm) » Lok, EicHEE
(1,699.8m) #iXUw, BRIl (1,363m), EHRE (1,087.7m) % L0 WHTHERL TS, &0AHO
ﬁi&ﬁ%@mﬁ&%btm%mﬁﬁwamﬁn,é%mﬁmﬁﬁmaﬁﬁmm%&ﬁm%ifﬁﬁ%ﬁ
EHMTICEL TV B, IO TR EER215~230m DM % TRk L T 57, ZHTEHMo L EH,
M$%Hﬁmﬁmd%m®§%£ab,%dem%®ﬁkﬂﬁﬁ%ﬁﬁh6héo%bf,%@Hﬁ#&
BRI RICHE L, il (846.3m) 2 A~THEEILBIC 242 - T3,

(LB e E-E S 640 5 550 LR O (DA KBL, v— h OFETEE i f2 8 LT
5oﬁﬁﬁ@ﬁﬁﬁ%<%@—ﬂWﬁ)@ﬁmﬁmBﬁA%wwm,ﬁW#BWEﬁ@ﬂzﬁ%mﬁﬁﬁm
TTFH, EESMIoFRTths,

o. 2 K 15

Z ORI REK 530 ETHEAMKIZE L T 5, BANKIZBEROEERD - T, AMOFTLRLE
BEAEL, WRELEY, EFGHARERT 2 500mm T, B UERE O FE I EE T T icit- T,
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Plant fossil localities of the Ebino flora. X Plant fossil localities.

e (10~ 3 F) BEEMY (4~9 H)
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FERT TBAORE) pb
o MR AAE (1921~ 19506 (HFERT "BAORE) #53(R)

Semiannual total precipitation (1921~1950).
IWIRAHE G i34, 500mmizi Ub 2 ERATHIE O 1 2z bR T 5, 852 M3 MHE O MR O i %
RLTWaER, R EOREBNREL, 6~9 An4H A THEBREDMEE EDTHWDH, XOBKER
DRV, 1, 2 A0BREMZEELRHRLZ L85 Y, WIS TREESSHRE AL NS,
ICEEREL T, EOTFHRR (6~8H) 1320~25°C, & (12~2 ) 34 ~6°CERL, #EF
SEHRIRIEIB~16°C L 5TV, —F, ZHMHEE R L TW3 20 —# Tk 1 Hitkid 3 [EmRER»
MY KREL, 1L ATIOCHME, 7THT8 CHIBOBSERTEDBRTWS, Linl, HEZETTLUIE
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HE1E mABEHELAFERE ("C) (1926~19454)
Monthly mean temperature for the vicinity of
the Kakuto Basin (1926~1945)

2o | = = | % &8 w |8 5
A (230, 0m) (573. 0m) (764, 6m)

1 B | 42| 23 | TR
2 A T Y | Y
3 ﬁ; 10.2 {“ - THW 6.1
4 5| 13.9 | 1.6 | 12,0
5 J ‘ 18.0 ”wy‘_ 15.0
6 A ‘ 22.4 ‘ 19.3 |__ 18.8
?__E_: o ﬂ564_‘_-m~ 253‘ 3
8 ﬁ{ 26.6 | m£7[ 30
9 g5 | 23.4 | is‘ 2.7
10 ﬁ\ 7.4 | m91 18.9
n A |  123]| 98 ‘ ) g -
12 h_‘ 67 | 5.4 | 53
& & 15.6 | 12.6 12.7

ki b L CEFRE L, 2FPREWBIREZEL T3,

R OMEICEROEVRIZ 2V T, ANl TRACEE~ oS MRS ERL, EafEEoml %
Ve L L, YUZHUIZE oS IIC 2R S CREICE L THEAAREV, X, ERELE<
< 4 AEICFEOESMERTH 5, Lich- T, ALAEE CREBEILE &k 5B REV L
DELHEES D,

VLEoBES ST D 2, MMEIEELNE & L TIRReRER - SHOBRERD - THERKOAEFTRIEE
HhRBErHaTnaeEzrzbRTWS,

o.3 ## &

FANMLTT OFEAEVE, KRELL CHEZWHD BRI D2 2R EAL TWS, Tabb, {KHl, BT
P 6 BHERIT T C DIRRHS Tk Cycas revoluta (Y 7)) <% Livistona subglobosa (& w1r7) 7p Vlish
WS, PR CIEEL 000m A E ¢ Lauraceae (7 2 » ¥%}), Theaceae (V. 3%F) 3 L1 Fagaceae

(TR 7 EOMICERE EARE L, HEMEEL2BERIEEL TS, ELT, 2RI VER
{21 Pinaceae (=) &L Li-#l3E#Hz Betulaceae (437 F#}), Fagaceae, Aceraceae (x5}
B X Ericacese (vv 7 T4 F) 7 Y OWIEREZ R 2 72EFEY S LMEE > THHRL TV 5,

IATE RIS IR D &, 200 ~600m K3 0 FIZE 1 JLN L1 AR HE T RN AL 2 B 5 A,
A, BVE, FTX, AR H, 7y YHBETRESWLTWS, T 0bb Shila cuspidala (=P A ),
S. sieboldii (A % VA ), Quercus stenophylla (75 w3, Q. myrsineefolia (L5 H3), Machilus
thunbergii (% 7" ) %), Distylium racemosum (A A /7 %), Pinus thunbergii (7 vw-=>) ip ¥ &ﬁ;%;{éjé&l)
Y L, Machilus japonica (7 A4 33 ), Cleyera japonica (571 %), Eureya japonica (¥ H %), Camellia

D R0 6 s FABERTEAR, BR, A, wrd A EORGIHE THPREOEFRL L2 2 L0 5, WA IHOR
LR E LD, FAROBIEY, BTy b,
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Geologic map in the vicinity of the fossil localities. (after T. SUzZUKI, 1971)
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japonica (Y 3%) ¥k ﬁi%%é Iz, %L'C%gft;}é'mj: Camellia sasangua (2 %), Quercus glauca

(7553, Cinnamomum japonicum (¥ 7 = v 1), Ficus erecta (A XEYU) 7 ¥ BEREx 2L TH
B, Eiz, 600~1, 000mAfHE DOHEAEE I RETET GRS LOTHE LR, £, YH, 7wy, Vi
I, A7 FBHETRFESNRS, ELLUTIUEHNREE D5 Z 0 fH4E, Ables firma, Tsuga sieboldii,
Pinus densiflora (7 5~), Carpnus laxiflora (7 7135 ), Stewartia monadelpha (v 2% 5),
Lticium religiosum (% 3), Symplocos myrtacea (~A /) %), Pieris japonica (71 ¥) K ¥lemz<, F
RMPBBITLTHET /%, AR2%F, e¥IF, Y%, ¥YT=wrAREbBbR5, ZOMBCRTS
JUMILRBE T IRE AT, BRI T, 1,000m PLEE 5w, ~UEI, Thwy, FFHF, 3
X FrosBEND o TWS, T iX Picea polita (~Y E3), Pinus densiflora, Fagus crenata (7 )
%), Quercus crispula (X X3 5), Acer sieboldianum ( 2~77 97 5 =5 ), Parabenzoin trilobum (3w
), Clethera barbinervis (Y = 77 7"), Symplocos coreana (% 5% U 7 %), Styrax obassia (7 V72
A7) 7o EOMARMEREIRL, Sasamorpha purpurascens (A X F7%) 72 ¥R EhbBROBITE —iHiC
BoTW3,

. # = # &

ZOHIROME I DWW T FE—FIZs (1951) BRUTEEERE (1968) R EDMERH B, Z O
TIX19694E 2 o HEB B A HINRE CIUAENRD & HE U WEFHETCA R ARER (197D oiEic
HSWio, T2 CRIE OIS 2 RS2, TS AROMEE SR I,

m 1 # & = |

(CREMBEC SRS L TV AVE, 2 o HE O R N CEIE S e F— ) w7,
PERE 337.5 mfHE2 O RIEFSHEREN TS, £, WABEZHENEICITESREHERLE - IUATEX
W - BERZILER FOSRPED LA TVWBE LI A0E, Thb KIBEERYROL®RE L TW5S
bDLELZLRTVWE,

W. 2 458 riEYE

A L FER (CRERMMTIZZOBEHIIADO R 0E, L OO ORITEEATF VIBRA—Y v 7D
6l~225m LI G N 2 W5, Wh ZESFEREERSREATZPLE LT RERTIREL S
FLFELE U TEKERE WERENS R - T3, RBHPICITESEEREY S Stz £EL,
Kelz Fagus crenala BLUME IR 2 OEHBICB W TEWERE o T 5, BiEE—Y v 7 OBE6L~70m [,
140~155m ff], 38 X U200~225m Fliz HER THIRELR 3 Ric oW TER T2 Tl -z L & A, Fagus
BOHEERZEMmE E hzizd, BHEERZZ SLERVRED b, Thb ofEig, Eiuhiilg
OIBIRER L AL 2RI TE B, WEETOLID, BHMTOREEEZH—DFRRY LT, [@F
F—RESERICH L T B,

. 3 /A JE R

TATEZHC B FE L, BEK 500m, BERAEREL LT, WIRBEETH->TW5, BoEis
OBEFBREEABZZ LR TERNWE, TEESLELILRTWS,
FEENE, TA»bMBILE EFFE BEERIOTHECABIZA T A THS,

m 3. 1 it &4 E

F L UTMABRZO TR, MRLEEMEc 2 0RtES 52 E3TE 5, HRTRERE O B0
MBERLLN I TEARNDE, A=Y il TRBOESIINI0 mLiEES TN S, HFHTIE
L LTKA - BERES TR LUV bR D, BOBEEHE L TW S, &G0 [ vofbrimyiel



BAROVA MEKEEhTWS, £z, EEEHOMER He2E bR EMLEIREFH
LHIONR TN B, Stratigraphic sequence in the
vicinity of the fossil localities

m 3.2 ERFBE

HRILIE E A - TR Y BRI T 5. 8
ERTOMT, REWIZIE T N - RS T ORI i L.
ERELH, o TFHEBICHL TR MED v "

% M & Lo KIREDH b 7 > T B, A oW om M @
m 3 3 & = E ‘i:c Mizozono formation
EUIE A, BRORR TR X H5E i oawm s om
L THRA0mM Th 523, TE~T o TifkL, {baE R T
WARECIHI0Km & 72 5 TW B, ABEEE LTFHE &

FEA bR XUV F bR D, REIEKILRE D LGNS RN N @
WEle, Vv MRS LM E SR T A A~,de$iﬁffwvx

35k
, = -8B (1962 iz 2 R
HY A (1962) oEICH B X VOHIPNEERE BB @

@Tﬁ%fbﬁ?ﬂi?ﬁ%*’ﬁ%mi@fiﬁﬁﬁ é’h’ TV\T?ﬁ]‘z’F‘* LE Equivalent strafum of the Kokubu group
OEHDREL THL M ERBIEN B2 &, ZRG B AU e e ey oy
LU AR MR AERBLSN Vv R EERE L % # & M
TWABHEBIRAFTL TWENI 2R ERLHEL THRBD Busement rocks
bOLEZILN D, ZARLITHEYLA DML REE

KHIDHER L B2 T B, & e

o Plant fossil

O 34 F & B

TROWEE L OBRE—HRER L ZAME L 50, WAL IRD bR T,
{EHEBEMARE TRMBLOIGIES AL, BIEHOMT, 3L LCKNREDS L EE» G- T
Wae

IV. 2 O ObEREDEE D K

IATERERELRILE > D ER T 2 KRB (3 5 - BT - B E) BIOVWNULE (BEH - i) o
WEE by T T2 UOifmEE (Ebino flora)] LR,

# 3 *
Systematic list of the Ebino Flora

Gymnospermae
Taxaceae
Torreya nucifera SIEBOLD and ZUCCARINI
Pinaceae
Abies firma SIEBOLD and ZUCCARINI
Picea polita CARRIERE
Pinus thunbergii PARLATORE
Tsuga sieboldii CARRIERE
Cupressaceae
Thuja standishii CARRIERE
Angiospermae
Juglandaceae
Juglans mandshurica var. sieboldiana MAKINO
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Betulaceae
Alnus japonica SIEBOLD and ZUCCARINI
Betula sp.
Carpinus laxiflora BLUME
Carpinus ischonoskii MAXIMOWICZ
Fagaceae
Quercus glauca THUNBERG
Quercus serrata THUNBERG
Ulmaceae
Zelkova serrala MAKINO
Magnoliaceae
Lllicium veligiosum SIEBOLD and ZUCCARINI
Lauraceae
Benzoin glaucim SIEBOLD
Benzoin umbellalim REHDER
Cinnamomum camphora SIEBOLD
Cinnamomum japonicum SIEBOLD and NAKAI
Cinnamomum micranthum HAYATA
Machilus thunbergii SIEROLD and ZUCCARINI
Parabenzoin praecox NAKAI
Hamamelidaceae
Hamamelis japonica SIEBOLD and ZUCCARINI
Rosaceae
Pourthiaea villosa DECNE
Prunus jamasakura SIEBOLD and Koipzumi
Rosa multiflora THUNBERG
Leguminosae
Albizzia (? ) sp.
Gleditsia japonica MIQUEL
Maackia amurensis var. buergeri SCHNEID
Wistaria floribunda Dc
Agquifoliaceae
llex integra THUNBERG
Aceraceae
Acer diabolicimm BLUME
Acer mono forma dissectum REHDER
Acer rufinerve SIEBOLD and ZUCCARINI
Sapindaceae
Sapindus mukurosii GAERTNER
Sabiaceae
Meliosma myriantha SIEBOLD and ZUCCARINT
Theaceae
Cleyera japonica THUNBERG
Eureya japonica THUNBERG
Stewartia monadelpha SIEBOLD and ZUCCARINI
Ternstroemia japonica THUNBERG
Araliaceae
Kalopanax septemlobus KOIDZUMI
Ericaceae
Pieris japonica D. DON
Rhododendron quinguefolium BiSSET and MOORE
Symplocaceae
Symplocos myriacea SIEBOLD and ZUCCARINI
Styracaceae
Styrax sp.
Oleaceae
Fraxinus lanuginosa Kombzumi
Osmanthus ilicifolius MOUILLEFERT
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U N N (P ey
. 1.1 # B

ZOD(EEEDFED 5 6, REUCERIE 3 RICOR U7zl 0 228 - 40)8 - ATHEM B - T b, %L
OFEIE> /T 5EHE Lauraceae (72 7 X TABTHN S 72 » TV B, IRWT Pinaceae (= vFD),
Betulaceae (737 %%}), Leguminosae (= A $1) 35 L' Theaceae (3% F}) 0 4F 3 FFNATENR S,
Rosaceae (N FFL) 8 LU Aceraceae (1 =7 F) © 2FIENEN 3HE) D o T B, D OFENE 2 FELL
TC, 1EOLP LR SEPIZIZ ML TN S, BIZBW L Cinnamomum (7 2 ) X&) B IO Acer (7
TR BERTR3FETRLE L, BYOKBMI1LEP Lo Tns, 2VOLaRGmT VT LER
TERERRICE LS AH L TV B EP SR TR Y, Zho ZEH - B - IR fiT 2B THRIh T

Do

. 1.2 8 B &8

PEHLTAbBERFE 4 FoR LB Y, No 1 ez T382{H, No. 2 EHiTRI9HTH S, T hb Ok
R LBHERE R ORE S BHT IR LRV sy, UL, EEP 196942 5, J11 A XV
1970411 A o 3[BT o7 - TNo. 1 35 L U No. 2 D {LAEME SFNERD BREL TR0, F0H5HT1
WL 2 RO A5 R BRI oW T ELE & 2 BEL (B AL W2, 120 EEEH L @
SWTEAR L b FOEHEIGRRKELREBIAL N o/, LER-T, b LABRSHIEENLAR
HEER TR LTh, HARICRLEA—kr Mo RE B (i3ENL D Ebh 3,

ZUODFEAFED 5 B I0ELLLEET 5 bW 2 BRI T, Thbo/iHaeloi8ly ¥ 5

® 5 %
Assumed growth habit of the Ebino plants
Trees

Torreya nucifera Cinnamomum camphora
Abies firma Cinnamomum japonicum
Picea polita Cinnamomum micranthum
Pinus thunbergii Machilus thunbergii
Tsuga sieboldii Prunus jamasakura
Thuja standishii Gleditsia japonica
Juglans mandshurica var. sieboldiana Maackia amurensis var. buergeri
Alnus japonica Acer diabolicum
Betula sp. Acer rufinerve
Carpinus laxiflora Sapindus mukurosii
Carpinus tschonoskit Meliosma myriantha
Quercus glauca Stewartia monadelpha
Quercus servata Ternstroemia japonica
Zelkova serrata Kalopanax septemlobus

Small trees or shrubs

Illicium religiosum Cleyera japonica

Benzoin glaucum Eureya japonica

Benzoin umbellatum Pieris japonica

Parabenzoin praecox Rhododendron guinguefolivm
Hamamelis japonica Symplocos myrtacea
Pourthiaea villosa Styrax sp.

Rosa multiflora Fraxinus lanuginosa

llex integra Osmanthus ilicifolius

Acer mono forma dissectum
Vines

Wistaria flovibunda
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TWb, 2L T, ThbRESRIERENTHWEERCETL 0028, EASWUNEREEDh LD
B8FEL->TNB, ZDH b, fWEREEEOS WL Osmanthus ilicifolius O T8 1T, Fhix S0
HED13.6%% b Tw5b, RWT Tsuga sieboldii, Abies firma, Zelkova serrata (% %), Picea polita,
Torreya nucifera (%1% ), Rhododendron quinguefolium (== v 32), Illicium religioswm, Parabenzoin
praecox (77 5F %) DL R->TNS, FLTIRE I IBOSIHBPLEOKSTHICHE > TS, &
51z, Benzoin glaucum (< =277 33, Hamamelis japonica (=% 7)), Fraxinus lamuginose (73 %
) O3fHRIWThE 22RILH- T, FHOIROMNEARWUEKRZEEN S,

AL 2 LT T, 20350213 1 ziz bz,

ZUDILAEMBO T CHIERT 6 ML 245, 205 b 4N M2, 3, 5, 6z EbTRYER
BB, ZhbOE - FTFREEWTRLAEERNS L, Lrb/IDDAA L 5BEHNES TH
I EEEALIE, ot eofEESMCECRTszrTERn,

BORITFLICE Y 2 VORI EACET % b 028, /INEARECHEAZLITE - 50 L
ZOMPBLIEEL o TWB, 2LT, IhbO{REHRIIEA 6154 %, INEBAEIZIRAS.24%, *
DAL 222 DEIE L 72 Y, FTEBDE L L bEDAEFER L LW & #2613 HAED E A ey 7
Ve

Z VDA ERHFINo. 1 55 L UONo. 2 0 2 IFTOER» B FES b O C, THEOMRERIEM LT
FAS0mM D127z 0 B3 B WBHETIRER— T, ¥ Emo ZLrEILhAY, F4RTHL IR L
51z, Ehb 2O0EMN LREENIZARBARERICBW TrR ) RELHEEL 5., T/hbb, No
1 EEHA & i XAGREETE S 7z dliz LT, No. 2 pEH» BI322fiEE Shiciclb £ - /.

FH OO I MR LR ORI 6T 5 X 5 A REAME TR VS, LW TEREREZRD %
726, No 2 BHicSWTIHETICE R Ty 5 {La0EESNo. L EHIZ 1T 5 HBEIC g LT/AE
<, 4ENo. 2 gEM BIRRESNILE OB O E» - e L P—HE LTELBR LS, 7D icNo.2
EEHIZ W T No. 1 BEEHL CHREE L /e L IR E 2 2 2 23 TE L Lz b, No lpEMCiRgES iz &
5 e OBEYHLBES XD LBRTFEISNS, LiL, BIRO LB Y ZEEICRT 3 EHEE IR
ELhBldniosELbh s,

Liekio T, WEMOICABEREO LT 2 RENFTEENZR L, ZolRicks 2 A4S (B
DI, ZOKHE, WRERY) OEMMEYOHEOEICH bR 2O TR LHiESh 5,

V. 1.3 BELESE

5 6 RITMBALB R MIFORE L T 2 2 i 2 CoLaliimE A Bl L T a2 o2 LTHET Y
TR ABREOFHERLELDTH S, CORTHL PR X HIC, 2 UOLATEYIHATED 5 H46HE %
CHRREDOANMERELE « MEB LUIMCAHLTW B, Lrd, TORMMNMEEEROERET SR
HWHICHELEDEFRALNS,

INBATHED 5 bALGEMEIC & OEFERM L ILTW W LD,  Cinnamomum micranthum (3 2
¥ o), Thuja standishii (%X =) B LN Rhododendron quinquefolium (=3 7wy o 3 +&
v, LpnbZhb SEIEFEANMFICEN CLRSEFT TE L L I RBRETICHESMM LTV,

T, Cimnamomum micranthwm (THRFEEEOBEAET, 1L LTEOR~ILEoEIERHMICL L,
C. camphora (7 X 7 %) kIEfEL TEEE450~1, B00m{z 484 LT 5,

BB 5 2 OFERIIEE P OBHETEER TS, L - TR, BEARLS ZOEL
HLTULE 722, B &G TFCLISELTTET LY,

Wiz Thuja standishii FANNHRERO IIEHECE20MBA O 50, HEIIHOES 1, 250~1, 600m
MR bFOEFEREER SN TWS, £, Rhododendron quinquefolium 13 A ~EEE 35 X CE O W
WAL TE Y, BEAMO L L2t BAEE L TWA LRERBIZ 20 ETZ LREH T 5 5,

BT REZCOCOHYBEOBRBE L B0 LTI D TROEHEE T LTV B, 47O 2 U0
H40ffi % Slope Association 23k 5 2 L B TE, U LEmEOMMGEOFAslmEEc Lt 52 b
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The Ebino plant associations

Lowland associations

Carpinus laxiflora
Cinnamomum japonicum
Eureya japonica

Ilex integra

Machilus thunbergii
Osmanthus ilicifolius
Parabenzoin praecox
Pinus thunbergii

Prunus jamasakura
Quercus glauca
Quercus servata

Rosa multiflora
Ternstroemia japonica
Torreya nucifera
Wistaria floribunda
Zelkova serrata

Slope associations

Abies firma

Acer diabolicum

Acer mono forma dissectum
Acer rufinerve

Alnus japonica

Benzoin glaucum

Benzoin wmbellatum
Carpinus laxiflora

Carpinus tschonoskii
Cinnamomum camphore
Cinnamomum japonica
Cinnamomum micranthum
Cleyera japonica

Fraxinus lanuginosa
Gleditsia japonica
Hamamelis japonica

Ilex integra

Llticium religiosum

Jug'ans mandshurica var. sieboldiana
Kalopanax septemlobus

Machilus thunbergii
Meliosma myriantha
Osmanthus ilicifolius
Parabenzoin praecox
Pieris japonica

Pinus thunbergii
Pourthiaca villosa
Prunus jamasakura
Quercus glauca
Quercus sevrala
Rosa multiflora
Sapindus mukurosii
Stewartia monadelpha
Styrax sp.

Symplocos myrtacea
Ternstroemia japonica
Torreya nucifera
Tsuga sieboldii
Wistar.a floribunda
Zelkova serrata

Montane associations

Abies firma

Acer mono forma dissectum
Betula sp.

Cinnamomum camphora
Cinnamomum micranthum
Fraxinus lanuginosa
Gleditsia japonica
Kalopanax septemlobus

RIS B,

Maackia amurensis var. buergeri
Picea polita

Pieris japonica

Rhododendron quinguefolium
Stewartia monadelpha

Styrax sp.

Thuja standishii

Tsuga sieboldii

V. 2 JNEEERE B - BT

V. 221 & & A i&

DPREL L LT, WARILBORELRE RS ET 2 WAORIKE SV MEE AW, 1) X{BnwiaRie
322 » Vo OERIZIBL, D5 E550gr. & NaOH o 1028ikic—EA3 L.

BOARERRIC 2] T LD NaOH %48 T, A¥Ek{Ta o7, 2) HPBZWRIRE ML C—EBRKEL, &
T fe RO BERRIC 0 T HE 23 CkEEZ DB L, 3) ¥ 5 ABEHBET THD OB T -
Akkiz HCL 102495 5 N2 T70° CREEETHIS 4B L, BIRE I TTAEE Lz, 4) HCL: HNO;=1
1 2 OREGTRICER & RHROKE M X 72 5 W70 CREIZI L, AKEEIC L - THERY BV, 5)
KOH 7 2295k % 10col 2 T4 4 [T 3053 M3l L7z, KOH 0 iiC X » CRER B U LBk E, 206
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DB 2B ETAELBEOMEE K DIBL TR -7, 6) KRR [(CHCO0Y ¢ i (HS0,) =
9: 1 OBRAEEMA, FBOMMT0° CRETRUKE Uic, T) BFICKEE (CH,COOH) T4 2 b
P, ZFREAKBELTT Y Y B —CHA LR,

ARIOFERIREE L FEHBE K o 128, SECIORBEYNIIER I 7 LB ORIERE L BIFT
o,

V. 2. 2 DIFHEREFOMIF
R SNIEH - RTICERE ORI RLIEBY Ths, - OMIN B - JaF{bwm 500 k% b &
LTl olce ZOMNHERFIIEE CE L OMUER L EEOEETE P o2 bORNEER TN D,

Osmunda
Tolypodiaceae A
Palypodiaceae B
Podocarpus
Abies

Picea

Pinus

Tsuga
Taxodiaceae
Saliz(?)
Juglans
Alnus
Carpinus
Corylus
Quercus A
Quercus B
Zelkava
Chenopodium
Nuphar
Rosaceae
Duzus

Jlex
Symtplocos

Osmanthus

e

Unknown pollen

FER LML E RN

Diagram of the micro fossils from the Ikemure formation.
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PEMME ST B Tk Ables (£ 28 B IEHI M I £ £fkn2lek Kb, RNT, Tsuge (VY HE)
10.825, Pinus (< V&) 7.62, Picea (b @) 7.225, Alnus (o~ %)) 6.8%, Carpinus (7 <3
T 5.6%DIEE - TWB, ZLT, TALEZERO IS LA4E, HIEMT 5o T3, 61T
BB EHEER Podocarpus (A X< %JF) 3 XU Taxodiaceae (A ¥F) O 2f% &0 5 & HIEM LF 6 FD
BTCEREONRE 8 2 501208+ 5, Tz, Salizx (7)) (v X8 « Juglans (7 V3 JF) « Alnus -
Carpinus + Corylus (A~ S3B) BIU Quercus (=25 5J@) 74 ¥RRIE (catkin) %7535 {0 &3 E
HIRA2T. 82 % (5 TV 5, $HTEMTS X URRIEH ORI R E i R TR R L {, LD
Wb REV, Lt TIhbEAOEREENE LV H 2 DL TE O RSB Tl - 2
Ly, HEFEHO O ERICAETE L Cnic &3 3 Bali2eHilid L7 5 2ov,

EERIEEE UOK - BB X OB X - TRBEIT5., 21T MRELUERCEEhIEHOZ {3E
OREL T RS, ERERET S IFE R ERP S5, Thibb, SEATOTv—Fhb
B S 7§13t s KO RRIEOBEMICIZE T EO KEOE Tl 7o & 9 IMARRZHIAL X E R
PHLOREAEPEETSLELZLOND, Ltk T, b LILRIUBHEEUROSRLMrSHELIZERI LT
ol LET S &, Thob BB OFe R0 % B LB b s S TRIZA O R FIcZ <
BENDTREMPIEFICHRNZ LB S5, BAasik, 2007 a—F b EhicEi o802
EREEIEP S o TN S,

WIC FEREPERL & 1 SO RTIER O MR b HEE IR S & b TEW £ A bh 3 Osmanthus
Db Th0.821c & Y% 0, Lauraceae {zv /e » CREHKB S Hiedd -7z, Osmanthus 13 KEULARDEHT
b7 &35 0 HEREHBE T BTE L O b 0 LHEER LT 5, [RIR OIER LR R e o e AR
LT 0 b, BETEEHEHL SN DEELLRE, Lk - CTREBOERLAOER RS D
ol l LR ED X 5 FIEE OMAER - kR LS s,

—J, Lauraceae {T-oW TEAREMEAE T 7THEESEHL THBIC L a0b b6, EHREMRE S
oit, TOREE UT, REOMIT-RICIEREERP P L b ELbND, T, BR (19%1) T
FHERF OBV 2D RES R LV b TWa, 2 UDO7 n—50%E, HERCHERL
7z Lauraceae OIEBHRICH SN THREICHKRL, LHL UTRESh AL T2b0p, H3Wi, B
SOBERIC BN TERE AWl TEBHEA R EL T L E o7 L 0d, HBRECEHLA TRV, W
i LTh Lauraceae OfEHHEARRINES Wb o KRERFERRBIC L0 EELDRD,

PAESRARC & e i TS S ic B A B & L CIER OB E SRS T b h 5, SEIOBETIIEORI
DWTCOEEBIER DRI - e led B EBRBICEL R -1z,

REUAIZOWT GRBFITCIIFEDR 5 0%, frio B en ofdriddiek, SRR PIERY, &
ol ¥ R X 5 53500 50T, 06 2L THITE T2 b 0 YR O RE & HE
BT 5 BB B 5, Licd-T, SOREDWTIIABREEICHRI L TW L SERD S,

Wiz, HmHEREEE - B0 5, BLAERIC oW TEHWEZEER L TARS,

Osmunde K& &3 32~40p TRBO LD L L TES/NITH S, PL X, fig. 1 CiIRIHEER T
WThsn, BRET CEMHL rohfEReF L, YR~—27 4EIShTnD,

Polypodiacea P1.X, figs. 2, 3ICRLIERIVBHENCALBD 2 0044 AT bND, AZATX
44~Blp, BRI TEIHEAD, EmITHOBBERFLEL TS, —F, B¥ 1 A 1350~68y, REKCTH
REOHELFTHHTEAZ AT LPUT B2, FROBERIIERFICHE L bEriciip WERBEREE2 1T
W5,

Abies ARII8T~97p, MW ELREEEZ 295, Cap @BIEHIEY, RiCiTHWEEBRRD 5,
[FB VIR ~ BSEH DLV AR L T3 28, KEUEE b EE SN AR AR LUOREBO HAKRBIT %
BAEO ST BRIC AN, EbickBbE L LCELT 2RB BEHEL T A. firme 2E2005, UL
HIERHER O TR A RATL O & — B 5 50580,

Picea F{K70~92p, f2VRREREZZ L, & & o IS AcRBHEEOFER2LNS, BixsEiz
HU/AS W, Picea BidlR~T8ICE{HMLTWEHR, KALAPBEHL T P. polita LEZBNB,
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Pinus AR{k46~51p, Wi 3 diploxylon % 4 7T, REMEADLHEN S A BREE L AR OBIED O
P HPRENBBAERE P. thunbergii 35 X1 P. densiflora T, ZOERICIEIZNL 2EAEELTH
5 AREEDS R,

Tsuga #{kdd~5lp, BEOIE6 ~7p, B B A2k T. sieboldii (E~1EE) X W T. diversifolia
(mAvyH) (R O 2#OAZNELELTNS, LU0 ECIRLE R, 0 K& Sk EEE EoRHE»
b T sieboldii LEZbh, LabRELHE L b—%T 5,

Quercus A. (evergreen) 15~22pC, O E— 7 P8plcdh b, RESPLYWLTHRI TV LEXDH
B REEAPOEHShAHEIT Q. glawca ThH5, LL, Quercus BICEENDE L OFREH TVED
PEOSTEZE TS L, Q.glawae O LEREIEIRESEN TV ERERRKRE W,

Quercus B. (deciduous) 24~36pT, 20— 2 B383ufHEich 5, ZOKRESPLEN L THEEL S &
WEESNS, 207 vu—I R FRTERESE,OHESNBEED VT, A0 OBECHTMPLELT
Quercus serrata DIMICHETETN B ¥ 4 A2 & T T S TTHEME TR,

Osmanthus & X% 27p §ite CEARE O. ilicifolius 12 L TR E WA, PL X, fig. 16b R L 7o
D ICRMERR L 3 ILER O TR X { 8t 5, KEULFH L oBiE L H - T O. ilicifolins L& 2 bh
s

v.3 & #

V. 3. 1 KBULE EMBUEE EOEEE

PAERARTE 2k 9z, REMLA CATHRE, NEYLE G20t e, 22 TCZhb e R 58|18
KXo THEORENEROELRLTT LITHENS TV, T2bb, KEEEREE CHISh ToRETh
Y, SEHEARBE B ECLAEETE R -7200 T, § LIBHICE WY T HEE THIIT Eid L
FOBEIWA L LBELON D,

ZZTHREYFOBMCHEL TanE, KBYEE22 ONUERLIT TR RE RS 3RS, Bo
BRI GIE40 1 241 & D EERIC R D OBERE L TL B, TOBILOWTHEEZLRBLREIL, BAKO
PRTE & IEOR R VBN L £ OE I 31 5 BABHROZE - BB L EOAEROEB I TEhH O
JEWATRRIEREDZE « & bz Lauraceae O# TR~z X H IR DO REOHE R EICHFR PE 5 b0 L Bb
5,

EORTHL 2L 5 I EBIEEZE T3 L BEbh a0 AR &/l i@ E3hE Lic Bl & g as
EHT 525 BEIERET 3 LEDR B >W T RELE T3 EBE b 55, MEYEA TE/NIOE
HiZzBicie T &R, LieioT, B bk ki b RUE LR 2 1EH oI Ric X 2%
BPREP ST LEBT B LICHIBEEETEL LD TH D, i, —RICKECHIHRAB IV
ZOREL OFHERFEL, MNULE TR S L IEHEHEOHEKRERET L0 L VDTN S, WEOH
BRI B 2 TEE L FOBREDET S LOTERY, LPL, 208D ELSE, KELELY
LANEGOBEAE LEH > TIWRETTH B, 2007 v —F B TREOHEDERAT TS, T
BRIz oW T b ARR oIl b B0 ERE THRIEEOCERBER DR o7 L WO F 7 v — F OREREN—
HELTE2LIS, LL, MBEARSZZ L LEELTEHEEL D7 r—FZOWTHEO LY {7
BOINbOREEEAL TITLFIHFETH 5,

INHER2AEIR D 5 b ABULAE CHER Lo b 0N I0EEE TR TR Y, 205 b SNV 4 5L
BREAHTED LN TNS, SHICEETERP-75.6 0fEBOPILERFEFIELBFENTVWSTH
BEMEASIRVAS, FAEOHT Y R R THEAED Bk 72 { R b 0 B35V, BEAHOIEIE—RIC
FEOTRELHEET D L 3D, Lo TREIEA L LTRFENS Z LI ENTH 5, RAFICIIR
B RREEL £ b5 0 CIEBMERE THNT 5 2 LA TENE, KBULARERH > THERITE 5 kic
IVRWERRZNE L0 LHHEL WS,

L5k, R TR O—FIEENL T3 &, % 6 Momd 2 Co/MUYLAE# X2 OMR» 5 Cool-~warm-
temperate FESHEIN LY, —FENVED 1.3 HTRL7LBD, KELAHTRAL M warm-

k=
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A comparative table between Macro- and Micro-fossils

Macro-fossil

Micro-fossil

*

*

Taxaceae
Torreya

*

Pinaceae
Abies
Picea
Pinus
Tsuga

*

Cupressaceae
Thuja

*

Juglandaceae
Juglans
Betulaceae
Alnus
Betula
Carpinus
®
Fagaceae
Quercus (evergreen)
Quercus (deciduous)
Umaceae
Zelkova

*

Magnoliaceceae
licium

Lauraceae
Benzoin
Cinnamomum
Machilus
Parabenzoin

Hamamelidaceae
Hamamelis

Osmundaceae
Osmunda
Polypodiaceae
A type
B type

*

Podocarpaceae
Podocarpus
Pinaceae
Abies “firma”’
Picea “polila’
Pinus “thunbergii and densifiora’
Tsuga “sieboldii”’
Taxodiaceae

*

Salicaceae
Salix (?)
Juglandaceae
Juglans “mandshurica var. sieboldiana’
Betulaceae
Alnus “faponica”
*
Carpinus
Corylus
Fagaceae

Quercus (evergreen) “glauca and others”

Quercus (deciduous) “serrata and others”
Ulmaceae
Zelkova “serrata’
Chenopodiaceae
Chenopodiwm
Nymphaeaceae

Nuphar

H*- & R

17
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ER-Edelety

Macro-fossil Micro-fossil

Rosaceae Rosaceae

Pourthiaea Z

Prunus | e

Rosa *
Legminosae

Albizzia (?) *

Gleditsia e

Maackia 4

Wistaria *

Buxaceae

¥ I Buxus
Agquifoliaceae Aquifoliaceae

llex llex “integra’
Aceraceae

Acer &
Sepindaceae

Sapindus *
Sabiaceae

Meliosma *
Theaceae

Cleyera ¥

Eureya *

Stewartia i

Ternstroemia e
Araliaceae

Kalopanax 5
Ericaceae I

Pieris i

Rhododendron i
Symplocaceae Symplocaceae

Symplocos Symplocos “myrtacea”
Styracaceae

Styrax %
Oleaceae Oleaceae

Fraxinus *

Osmanthus Osmanthus “ilicifolius”

Total 22 families (40 genera) 17 families (2 families, 20 genera and 2 types)

* No oecurrence
““ » Supposed species

temperate KRERL TWH, O X5 RZEEENEOMEEEOENIC L REE kD5 Z LR TE D,
MNEUEA B TREE CHIISh TR LB L RERBL 5 B2 5.

Osmunda, Polypodiaceae, Abies, Picea, Pinus, Alnus, Carpnus, Quercus 73 FDFLEITL L 0fEEF
L, LAHEREEHEICE - CTOFMBRI LA > TWBZ EREW, Z0X 5 R E i BIrEE cHEl
Laane, BRLPEBEPEEEDA T8 LI ARTS %,

BUAEIRB OMEICEE L T, BLiFiEs U iRic & - TR O TPRE O IR & f128 UL S TR 201
ERTRDLITE Y, TORBRHFEIE L TWS,
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V.3 2 &% & &

FTTIREVEDEET LF LI TE 7225, MR US RN R AT B O MR 3 & 9 1 HEfE e
HEEEHIREM cRTENAEAELE L, ZoBRIILHATHRA TRHREST bR BIR - BIRZHS
HY, 23N TR EESTEEL TWebo biffEshs, LT, SHOBREBIBZDL SR
SbEET A, T LU THEARN - WEBIUTIHINCRD B2 LB TES, SHIICHKRERK > THR
W, BHETHE~NCL D CHED A VORI RWTLEOEGERICHE T LA TES, ZLTIH
EEETHOHENIREZTOLZALbblcv, Licdl - TBED X o) o & 5 & T EVERIE
13~16°C, 4EFHREKERT 2, 500mm (IR HRRMFHCR W T L REDR oo b o LIS 5,

FE9#E  INABANEREILE (SR 8010196202 X 5]

Plant fossils from the Kakuto basin

Loc. b Loc. ¢ Loc. d

Gymnospermae
Abies homolepis SIEB. and Zucc. X
Abies veitchii LINDL.
Picea jezoensis CARR. X
Picea polita CARR. X

X

Tsuga diversifolia MASTERS. X
Tsuga sieboldii CARR. X X
Cryptomeria japonica D. DON X
Chamaecyparis pisifera SIEB. and ZUCC. X
Thuja standishii CARR. X X
Angiospermae
Pterocarya rhoifolia SIEB. and Zucc. X
Alnus hirsuta TURCZ.
Betula grossa SIEB. and Zucc.
Betula platyphylla SUKAT.
Carpinus cordata BL.

X XX

Corylus sieboldiana BL. pd
Ostrya japonica SARG. X
Fagus crenata BL
Nuphar japonicum Dc. X
Nymphaea tetragona GEORGL X
Hamamelis parrotioidea MIKI

X

Prunus donarium S.
Prunus salicina LINDL.
Fagara schinifolia ENGL.
Staphylea bumalda Dc.
Acer palmatum THUNB. X
Rhamnus cfr. dahurica PAHL.

X X X X X

X

Vitis coignetiae PULL.

X

Stewartia monadelpha SIEB. and ZUCC. X
Aralia elala SEEM.

Cornus controversa HEMSL.
Pterostyrax corymbasa SIEB. and Zucc.

X X X X

Fraxinus manshurica RUPR.
Menyanthes trifoliata 1. X
Sambucus sieboldiana BL. X
Schizopepon bryoniaefolia MAX. X
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WEERICOWTIRER T 5%, FTEKIEIS~16° Crr kM ftic s 2kl e E2bh 5.
Hilpdic, WMRILBHEEFON - RICBT3KEE, ThETIRBEESHEEPOERELTH S,
ZR B (1962) e T 2 SEE AR oMEEER e L, FOPCIAREZERNSER L

ERIEOVWTHEENR TV, BRSO TIEEL B TWARWPRENE L HIF oS Loc b

BLO Loc.c ik & bichAREBINEREIC, £/ Loc.d ESBRICHY TS0 EELLRS,
CEHREEIRICIIRLTH A LR Y Loc b 3L Loc.c OMEMEHIIRS ~ TEIAELS REERL

THEY, ZAbRFCAERE EFoX Mo MY L £ 2 T 5, Bl Loc. d pED Menyanthes DFET-

ZOWTEHIL, Z20fErb I vl LTnws, %7z, Mhge— (1970) 132=AK6 o Loc d LETH

e BT 3 REOEE R R Vv FBIR oW TIERSINE 1T -7c. 20 5 5213 Polypodiaceae, Pinus,

Picea, Abies, Tsuga 3345\, Fagus, Quercus, Alnus, Zelkova 7¢ ¥ LIRBEH TV 5, PRz oS

BRSSO QR HEL Y 4 ~5°CEho 2#E2, KE~EKBoMAELZR LTS, L

L, HiFoW S KB EToMB @155, Thbb, MHREEES 1,000~1,200m tdh 53 -
W H R E RO EEE (200m) £ TCTFTT, FZEMEN 800 ~ 1,000m EFLAbDE B2 T3, %
NoHmOEROEFERB L UMRL & 9 A2 EETE, FAEHEEEEBLRUEEE TR & L]
RexsrboEbhs,

—7, Fagus OEE» L UBOKHEE 2 X - TAHNE, ESER» L IEENETHR/Z LB Y Fagus
BEEL, WMROMEZL20 BEPEDENTWS, E7EEE»B X EARBICL > T Fagus crenala
(7F) OEEPHELRTVS, LB ZOPERENL T 3B LE» b RBEEZ b L XV 1k
BILE S 28 obhadolc, HEUNEISEHTERTHY, PL O,fig. 1 ThHbR3X91z, Fagus ik
HAEGEIUED 1,000m Pl bic, BARBIF 327 FOREERLELT, bTraRbHEELTWS, B=ER
RTCELLBY, MBILBHERYBROKESREED 2 VO S LRIC L& 2T, L &%z 1,000m BL
FOWBR S - TEDINERTIE Fagus BATEL TWie b MET 2D LR TES, LT, JbRiLSHEE
W MRED Fagus O E OYEMER 7 5 OTERTREBFTREIEEEL » LRE P o bR L LT Lk
S LD EHRIEN S, Wk i, EOEES X ONEERBEENENCE T o 1Be R 0B B REEE
BENE CTFHBBEEF LA L TWe bR 5 2 L3 C& 5, oA E LI T, ESNERER X O
BBHERIR I AL RN L 0 S RENER 22 L2 D, ZoAE RHEEZ O PIC LKA
HRBOEEHNE L TN TN LRSI S,

IV. 3. 3 3tbd & UHhERER

BWEORARSEHPMECA DA TED B Z L1L, BFRIZBW CERARIGEY. 2k 2, Bz
BCTHEMIIBRED L0 L REREARH LRV, Liadia T, HuiRick ) 58 EIC X 3 BFK
2F, TORBRIZ OV TIEBH LAV, ZOWREICEN T, Foflic bR 2 GRS 21772
25X 5 ER AL o, Licid- 0, BUEE CleiE sy FicBES 288 480 T Ly
D7 w— T OHBERRE R L THIEV.

FHEHS (1956) &, MARERORREREHOTEHLE M EREMBL TV - 35—V avick
51 (EpritB~Eeriam) & L. —F, WETO-X 5ic, EEOEE bILMATEEER O T
EEZLNSESERIERERIT RN R B I, ORIz oW T i TREST S ~ T
F#ieZLzon T, LrL, BRI TRENIAN~THE X 2MER I CERSLEPLBE X5
ofe, Ei, BIETRNZXL g (1962) 12k %2 v HY v o E» b ENEEEO—Ex I v
FAMEELZONS. X BIT Metasequoia [+ 2%E 2 b1, FE SR E L H R
L, ARTRFEHUNNE CEOEERHD bR TWir, 0 Melasequoia DEFFLMHIFIZ BT 551
LW, BEREBREEAFICEE LT L TOW A KB/ NEER L2 LD Th 5, KEFEIT
POTEMBHO THE LS T, BIHETEESERL v L TIOHE T2 oA R it
~FHHEFETH AL EZZ LR TV S, BEE T L Z AESE X OCIMABOT BN b 13 Metasequoia &
B L TWRWDT, KEFEEREY Mdasequoia OREIRH L R, ESEEHITEY T~



21

T ET AR E L L—BT 5,

Fik (1968) M E OB X b IMAEERO BWASE - THER Y I A0KRMSERITE L 4M8T, H
JE R BB KILOAFBRARICHIL Uiz, AFBAROHERRIZ 2V TR C* ERPER Thbh T Y
16,000-£350 4F (334, 1965) 35k U823, 400--8004E (—4&, 1965) OERENRLLRA TS, ZOERTE
45k (F 2 v H D YT 5,

PAEED B S M AR LRI A O MU R oW TR T jz. Thd ZERTIE, #RiLE
BRI vFAKEE LY 2 VABIOMIch - T, L b{EEHRIESTTEE» b R RkE L e S
HTWBLZAERD, SUFN V2% AT 2 v AOWTFRAORKE oY LIS h 5,

V. #®

PLERTETCHRARTERZ LERET 2L, 2U0OLEEMHEPLIRRO L 5 REERELLRLS,
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VI. Systematic Descriptions

Family Taxaceae

Torreya nucifera SiEBOLD and ZUCCARINI
(Pl IV, fig. 1)

Description; Needles linear to lanceolate, 10 to 25 mm. long and 3 to 4 mm. wide;



acuminate apex with pin-like tip; cuneate or obtuse at base; petiole short, 1 mm.
long; two lines of stoma impressed.

Remarks: Twenty seven impressions of needle in the Ebino flora are quite iden-
tical to the modern Torreya nucifera Ss. and Zuce. which is widely distributed in
the southern part of the cool-temperate to the warm-temperate regions of central to
western part of Honshd, Shikoku and Kyash.

The fossil leaves and seeds of this living species were described from Pleistocene
sediments in Kinki district, Japan by Mixr (1957) and others.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. No. 4601.

Family Pinaceae

Abies firma SEsoLp and ZUCCARINI
(Pl 1V, figs. 2-5)

Description : Needles linear, 18 to 22 mm. long, emarginate or sharply bifid at
apex ; midrib stout.

Conescales almost semicircle in shape, 20 to 30 mm. wide and 12 to 25 mm. height :
base of scales subcordate ; margin finely irregular-serrulate; stalks cuneate, 7 mm. long.

Seeds cuneate and 6 to 10 mm. long; wings semi-fan-like shape, 10 to 17 mm.
long and 8 to 12 mm. wide.

Remarks: This species is represented by abundant well-preserved needles, two
nearly complete conescales and seven seeds. These fossil specimens well match those
of the modern Abies firma Smp. and Zucc., which now exists in Honsh@, Shikoku
and Kyiashi.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4602, 4603, 4604, 4605.

Picea polita CARRIERE
(Pl 1V, figs. 6, T

Description: Seeds triangularly oval in shape, acute at base, 4 to 5 mm. long and
3 mm. wide; wing ovate, rounded at the end, 9 to 15 mm. long and 4 to 8 mm. wide.

Remarks: This species is represented by both needles and seeds. Though several
seed specimiens are small in size, they probably produced near the end of the cones.
Present fossils are similar to those of the modern Picea polita Carr. which is growing
in the cool-temperate region of Honshid, Shikoku and Kytshg, it grows in warmer part
than any other Japanese spruces and the only spruce in Kyasha.

The fossil seeds of Picea kaneharai Tanar and Onok, which is closely similar to
this living were described from the Mio-Pliocene Hoki flora in Chiigoku district in
Japan by Tawnar and Ovoz. M1 (1937) also described the fossil cones and leaves of
this species from the upper Pliocene sediments near Akashi city, Hyogo Prefecture.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4606, 4607.

Pinus thunbergii PARLATORE
(PL 1V, fig. 11)

Description: Seeds triangular in shape, 6 mm. long and 4 mm. wide; wing oblong
to obovate, rounded at the end, 15 mm. long and 6 mm. wide.
Remarks: Needles in bundle of two and six seed impressions are obtained from



the No. 1 locality. These specimens are closely similar to the living Pinus thunbergii
ParL. or Pinus densifiora Sies. and Zucc., and the former is more similar to the
mode of their outline. P. thunbergii is one of the trees most common in central and
southern Honsh@, Shikoku, Kytishi and also extend to Korea. It natives generally
along seashore and also found inland in the warmer part.

Many fossil cones of Pinus fujiii Mixi, which is closely similar to this living
species, have been found from Pliocene flora in various localities in Japan.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4608.

Tsuga sieboldii CARRIERE
(PL 1V, figs. 8-10)

Description: Leaves linear, 6 to 10 mm. long and 2 mm. wide; apex emarginate ;
acute or rounded at base; midrib clear; petiole slender and 1 mm. long.

Seeds ovate, 2 to 3 mm. long and 2 mm. wide; wings oval or ovate, 4 to 7 mm.
long and 4 to 5 mm. wide; rounded at top; broadest near the base.

Remarks: Lots of needles, seeds and a single incomplete conescale impressions
are referred to this species. These fossils are quite similar to the genus Tsuga by
their characteristic features. In Japan, T'suga grow two species 1. sieboldii CARR. and
T. diversifolia Masr. at present, and it is somewhat difficult to distinguish each other
only leaf and seed. The Ebino specimens are rather alike 7. sieboldii than T. diversi-
folia.

Tsuga sieboldii Carr. is a dominant tree of the temperate coniferous forest in
central and southern Honsha, Shikoku and Kyashi.

Mik: described fossil cones and other products from Pleistocene sediments in Ni-
shinomiya-city, Kinki district, Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4609, 4610, 4611.

Family Cupressaceae

Thuja standishii CARRIERE
(PL.1V, figs. 12-14)

Description: Terminal part of leafy twigs slender; scale-like leaves decussately
opposite, obtuse, the lateral ones miuch larger than facial ones.

Remarks: Eight fragmental leafy twigs obtained from No. 1 and No. 2 localities.
These specimens are quite similar to scaly leaves of the living Thuja standishii CARR.,
which is distributed in the temperate forests of Honshii and Shikoku, and is most
common in northern to central Honshi, at altitudes of 400 to 2,000 meters.

The fossil leafy twigs of this living species were described from the upper Pliocene
sediments of Japan from Mix1 and Taxamasa1i. Tanar and Owxoe (1961) described fossil
species T. mipponica resembling to this living species, from Mio-Pliocene Hoki flora
in Chugoku district, Japan, and the fossil species has been comparatively common in
Pliocene floras in Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4612, 4613.
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Family Juglandaceae

Juglans mandshurica var. sieboldiana Maxmo
(PL 1V, figs. 15, 16)

Description: Leaflets incomplete, missing in basal part of blade, estimated elliptical
in shape, 7.5 cm. long (estimated) and 3.5 to 4 cm. wide ; apex abruptly pointed and
acute ; base missing; midrib stout and straight; secondary nerves rather slender, about
13 alternate pairs, diverging from the midrib at the angles of about 45 to 60 degrees,
curving upwards, forming loops near the margin; tertiaries in the inter-secondary spaces
forming a coarse and irregularly polygonal network.

Nut, though one of a pair, nearly globose, bluntly acute at apex; rounded at base;
two-celled at the basal part and one-celled above the middle, 19 mm. wide and 21 mm.
long, thick shelled.

Remarks: One of a pair of nut and three poorly-preserved leaflet impressions
from No. 1 locality are identical with those of the modern Juglans mandshurica var.
sieboldiana Maxivo (Syn. J. ailanthifolia CARR), which is growing from Hokkaido at
the north to Kasha at the south.

Occurrence : No. 1.

Collection: G. S. J. Reg. Nos. 4614, 4615.

Family Betulaceae

Alnus japonica SiepoLp and ZUCCARINI
(PL 1V, fig. 17)

Description: Leaves almost complete, missing only tip of blade, elliptical in shape,
3.2 to 4.5 cm. long and 1.7 to 2.3 cm. wide; apex acute ; base acute ; margin duplicately
serrate with acute teeth; midrib stout, straight to the top; secondary nerves about 7
pairs, alternate or subopposite, diverging from the midrib at angles of about 40 degrees
on the lower part and about 30 degrees on the upper part, slightly curving upwards,
entering marginal large teeth, near the margin branches from the secondaries entering
smaller teeth ; tertiaries slender; texture thin.

Remarks: Only two small-sized leaves, including one nearly complete specimen
closely resemble those foliage of the modern Alnmus jeponica Sie. and Zucc., which
is widely distributed in Japan, China, Korea and Manchuria.

The fossil species, Alnus miojaponica Tanai, which is considered most nearly
allied to this living species, have been commonly found from Neogene floras of Japan.

Occurrence: No. 1.

Collection: G. S. ]J. Reg. No. 4616a.

Betula sp.
(PL 1V, fig. 20)

Description : Conescale trilobate, 7 mm. long and 5 mm. wide; lobes spatulate ;
rounded apex, the lateral lobes ascending, one third shorter than middle lobe; base
rounded.

Remarks : Single isolated scale of fruiting cone is obtained from No. 1 locality.
This fossil specimen is referred to the genus Betula by its shape. Though it is
closely similar to conescale of the living Betula grossa var. ulmifolic MaxiNo in its
outline and size, which is widely distributed in the temperate forests of Japan, except



Hokkaids, but it isn’t given specific name, because there found no decided products of
species such as leaves and others but only conescale.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4617.

Carpinus laxiflora BLuME
(PL 1V, figs. 23-25)

Description: Leaf incomplete, missing in left side of blade, ovate in shape, 3.8
cm. long and 1.9 cm. wide(estimated) ; apex acuminate; base rounded, slightly cordate ;
midrib stout, straight to the top; secondaries 12 pairs opposite to subalternate, regularly
spaced, diverging from the midrib at angles of 35 to 40 degrees, nearly straight, entering
the larger teeth; tertiaries among the inter-secondary space obscure; margin doubly-
serrate, with acute teeth; texture thin, membranaceous; petiole rather slender, more
than 4 mm. long,.

Bractlets trilobed at the base, with lanceolate middle lobe, folded one side of
lobes, 12 to 17 mm. long and 8 to 10 mm. wide (estimated) ; apex acuminate; base
rounded or slightly cordate; palmately veined, with 3 primary veins on one side, and
1 or 2 on the other side of the midrib, all spreading, craspedodrome ; margin irregularly
serrate on one side of the middle lobe; stalk stout, more than 2 mm. long ; nut missing.

Remarks: This species is presented by two complete bractlets and a single frag-
mental leaf impressions from No. 1 locality. These fossils resemble those produced by
the living Carpinus laxiflora Brume, which is widely distributed from southern Hok-
kaids through Honshii, Shikoku, Kyfish@ and also in Korea and central China.

The fossil leaf of the Ebino specimen resembles those of C. subcordata NAtnomsr
which is commonly found from early Miocene to late Pliocene floras in Japan, but the
latter generally differ in their cordate base and somewhat broader shape than the former.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4618, 4619, 4620.

Carpinus tschonoskii MaxivMowicz
(PL 1V, figs. 18, 19)

Description: Bractlets obliquely ovate in shape, 20 to 22 mm. long and 7 to 11
mm. wide; apex acute with slightly falcate top; base cuneate; palmately veined with
2 primary veins on one side, and 1 on the other side of the midrib, all spreading and
craspedodrome ; margin coarsely serrate on one side of the bractlet; stalk stout, 2 to 3
mm. long; nut almost globular in shape, 4 mm. long and 3 mm. wide; apex broadly
cuneate ; base rounded ; 4 ribbed on facing side.

Remarks: Three complete and other well-preserved bractlet materials, though no
fossil leaf is obtained, are identified with bractlets of the modern Carpinus tschonoskii
Maxim., which is widely distributed from the lower part of cool- to warm-temperate
forests in Honshti, Shikoku and Kyashd, Japan, also extending to Korea.

The fossil leaves and bractlets of this living species are abundantly found from
middle Miocene to late Pliocene sediments in various localities of Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]J. Reg. Nos. 4621, 4622.
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Family Fagaceae

Quercus glawca THUNBERG
(PL V, fig. D

Description: Leaves oblong-ovate in shape, 5 to 7 cm. long and 2 to 2.5 cm.
wide ; base obtuse to roundly obtuse; apex acuminate; midrib nearly straight, stout,
secondary nerves rather slender, 8 to 12 pairs, opposite to subalternate, almost parallel and
regularly spaced, diverging from the midrib at angles of 35 to 45 degrees, gently curving
up and enter marginal teeth; tertiaries obscured; margin remotely denticulate on the
upper half of blade, and entire on the basal part; petiole stout, more than 4 mm. long;
texture coriaceous.

Remarks: This evergreen oak is represented by six leaf impressions with one
nearly complete leaf from No. 1 and No. 2 localities. These fossil specimens well
match foliage produced by the living Quercus glauca Tuuns., which is widely distri-
buted in the warm-temperate zone from central Honshit to Shikoku and Kytsha, Japan,
and southward to Formosa, China and Himalayas. This is one of the representative
species in eastern Asia.

The fossil species of Q. nathorsti Krysurorovicu first described from the Miocene
Kwannonzawa flora in northeastern Honshi, shows almost identical leaf characters with
the present specimens, and may be considered to be closely related. This Q. nathorsti
is commenly found from middle Miocene flora in Japan, and is a representative of the
Daijima-type flora.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. No. 4623.

Quercus serrata THUNBERG
(Pl. Ve Hos: 2 3)

Description: Leaves variable in shape and size, elliptical-ovate to obovate in
outline, 2.8 to 10.5 em. long and 1.3 to 5.0 cm. wide; rounded or slightly cordate at
base ; acuminate or abruptly acute at apex; midrib stout; secondary nerves rather stout,
9 to 138 pairs, alternate, diverging from the midrib at angles of about 40 to 50 degrees
at the middle of blade, somewhat more spreading near the base, basal part of secondaries
curving up along the margin; without basal part of secondaries entering the marginal
teeth, craspedodrome ; tertiaries indistinct; margin coarsely denticulate ; petiole 5 to 10
mm. long, stout; texture firm.

Remarks: A single nearly complete leaf and some fragmentary fossil leaves are
identified by their characteristic serrated margin and outline as modern Quercus serrata
TuuNB., which is common in the temperate regions of Japan and Korea.

Though many kinds of fossil oaks have been occurred abundantly in Cenozoic
floras of Japan, the present species is scarcely known till today. Quercus protoserrata
Tanar and OxoE, which is considered most nearly allied to existing species, have been
found from the Mio-Pliocene Hoki flora in Chiugoku district, and Mikr (1937) described
the fossil cupules and seeds of Quercus serratu Truns. from the Pleistocene sediments
near Akashi city, Japan.

Occurrence: WNo. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4624, 4625.



Family Ulmaceae

Zelkova serrata MaxiNo
(PL. IV, figs. 21, 22)

Description: Leaves elliptical to oval in outline, 2.5 to 5.2 cm. long and 1.2 to
3.5 cm. wide; acuminate to acute at apex; base obtuse or rounded, sometimes slightly
cordate ; midrib stout, mostly straight; secondary nerves rather slender, 6 to 13 pairs,
alternate to subopposite, diverging from midrib at the angles of about 40 to 60 degrees,
gently curving up, then directly into marginal teeth; tertiaries thin; margin coarsely
serrate ; texture rather firm; peticle stout, 2 to 4 mm. long.

Remarks: The genus Zelkova has been abundantly found throughout Cenozoic
floras in the world. In Japan the fossil species Zelkova ungeri (Errings.) KovArs,
which is considered most nearly allied to existing species, have been commonly found
from Eocene to Pleistocene floras.

Ebino flora is no exception to the rule, thirty specimens of fossil leaves are col-
lected from No. 1 and No. 2 localities. These specimens are quite identical to the
modern Zelkova serrata Maxmno, which is distributed in Honshii, Shikoku, Kytishd and
extend to Korea, Manchuria and China.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]J. Reg. Nos. 4626, 4627.

Family Magnoliaceae

Hllicium religiosum SEsoLD and ZUCCARINI
(PL V, fig.

Description ; leaves oblong-obovate in shape, 5.5 to 9.5 cm. long and 1.8 to 3.0
cm. wide; base cuneate with the blade decurrent along the petiole; apex acuminate or
rather mucronate; midrib stout below, then gradually thin toward apex; secondaries,
tertiaries and nervilles inconspicuous; margin entire ; petiole stout 10 to 15 mm. long;
texture thick.

Remarks: A number of leaf impressions including two completely preserved are
closely comparable with those of the modern Illicium religiosum Sip. and Zucc. in
such characters as above mentioned. This modern species is common trees in the
warm-temperate region, and is distributed from central to southern Honsha, Shikoku
and Kyfishia.

The fossil leaves of this living species were described by Mik: (1962) from Pliocene
and Pleistocene sediments of Kyasha, and he (1957) also described fossil cone from the
Pleistocene Uegahara flora in Nishinomiya city, Kinki district, Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]J. Reg. No. 4628.

Family Lauraceae

Benzoin glaucum SIEROLD
(PL V, figs. 5, 6)

Description : Leaves elliptical in outline, 2.5 to 3.5 cm. long and 1.5 to 2.0 cm.
wide ; base acute; apex acute or abruptly narrowed and cuneate; midrib rather slender,
nearly straight ; secondary veins thin, irregularly spaced, diverging from midrib at various
angles, curving up near the margin; margin entire; petiole slender, 3 to 5 mm. long;
texture thin.
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Remarks; The impressions -of twelve leaves, including several complete ones, are
identical with those of the modern Benzoin glaucum Sier. in their general outline and
secondary veins. The existing species is now found from central to southern Honshii,
Shikoku and Kyisha, extending to Formosa, Korea and China.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4629, 4630.

Benzoin umbellatum REHDER
(Pl V, figs. 7-9)

Description : Leaves obovate in general outline, 2.8 to 5.3 cm. long and 1.4 to 2.8
cm. wide; apex apparently abruptly cuneate; base acute; midrib stout and slightly
curved in the upper half of blade; secondary veins rather variable as to spacing and
angle of divergence, lowest secondary pairs forming sometimes triplinerved-like, 5 to 7
pairs, diverging at angles ranging from 30 to 60 degrees, curving up and make loops
near the margin, camptodrome; tertiaries thin; margin entire; texture firm; petiole
rather slender, 3 to 6 mm. long.

Remarks: Six materials of well-preserved leaves, with oblong-ovate shape and
entire margin, are identical to those leaves produced by the modern Benzoin umbellatum
Remp., which is distributed from Honshi to Kyasha.

The fossil seeds and leaves of this living species were described by Mikr (1941)
from the lower Pliocene Pinus trifolia beds in central Honshu, Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4631, 4632, 4633.

Cinnamomum camphora SIEBOLD
(PL. V, fig. 11)

Description: Leaf oblong ovate, 4.8 cm. long and 1.8 cm. wide, broadest in the
middle ; elongate-acuminate at apex; cuneate at base; midrib stout below, then gradually
thin and curved toward apex; lateral primaries rather slender, leaving slightly above
the base, gently curving up along margin, extending to the about half of blade, leaving
midrib at angles of 25 degrees; secondaries from the midrib 4 pairs, subalternate,
diverging at angles of 50 to 60 degrees in the upper half of blade; tertiaries thin;
margin entire; petiole rather slender, 1.2 c¢cm. long, texture firm.

Remarks: A single incomplete impression from No. 2 locality surely belongs to
the Lauraceae as judged by its triplinervation and thick texture. Especially, this fossil
leaf resembles those of the living Cinnamomum camphora SEB. in its characters above
described.

This camphora tree is distributed from central and southwestern Honshd, Shikoku
and Kyfish@l in Japan, and southward to Formosa, southern China and Indo-China.

The fossil leaves and seeds of existing species were described from Pliocene to
Pleistocene sediments in Kinki and adjacent districts by Mkt (1948). Cinnamomum
miocenum MOoRITA resembling to this living species is commonly found from various
localities of Miocene and Pliocene sediments in Japan, and it is one of the represent-
atives in the Daijima type flora of middle Miocene.

Occurrence: WNo. 2.

Collection: G. S. ]J. Reg. No. 4634.



Cinnamomum japonicum SIEBOLD
(PL V, fig. 10)

Description: Leaf oval in shape, 2 cm. long and 1.4 cm. wide; broadly cuneate
at apex; rounded at base; midrib stout, straight; lateral primaries leaving asymmetrical
and slightly above the base, gently curving up and extending upward in the middle of
midvein and margin; secondaries, tertiaries and nervilles indistinct; margin entire;
texture coriaceous; petiole stout, more than 2 mm. long.

Remarks: A single almost complete leaf impression, though small in size, is
referred to this species in its characters above mentioned, The resembling of the modern
species, Cinnamomum japonicum SigB., which is commonly distributed from central to
southern Honshi, Shikoku, Kytisht and extending to Formosa, southern Korea and
southern China.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]J. Reg. No. 4635.

Cinnamomum micranthum Havara
(PL. VI, figs. 1, 2)

Description: Leaves ovate or oval in shape, 3 to 5 cm. long and 2.4 to 2.8 cm.
wide ; apex acute or abruptly acuminate ; base obtuse or rounded ; primary vein obscurely
trinerved ; midrib gently zigzagged and tapered at apex; secondary veins slender, diverg-
ing from the midrib at varying angles, curving up and connecting with upper ones;
nervilles fine and forming polygonal meshes; margin entire; texture coriaceous; petiole
stout, 6 mm. long.

Remarks: This species is based on two complete and one fragmental impressions
which are closely similar to the living Cinnamomum micranthum HayAaTA in their
characteristic veins and forms as cited above.

The existing species is nowadays distributed only Formosa as a endemic species,
and is growing with Cinnamomum camphora at altitudes of 450 to 1,800 meter, more
abundant in the north and central parts of the island.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4636, 4637.

Machilus thunbergii SiEoLDp and ZUCCARINI
Pl VI, fig. 3)

Description: Leaf incomplete, probably oblong-obovate in shape, 9 cm. long (esti-
mated) and 3.5 cm. wide (estimated) ; upper half of blade missing ; base acute; midrib
strong and straight; secondary veins rather slender, diverging at angles of about 50
degrees, alternate, extending parallel and almost reguarly spaced; gently curving up
near the margin and prolonged along the margin, then forming loops; tertiaries among
the inter-secondary thin ; nervilles fine meshes; margin entire ; petiole missing ; texture
thick.

Remarks: This species is represented by a single and fragmental leaf impression
from No. 1 locality. This fossil material is, though upper half is missing, quite identi-
cal with those leaves produced by the modern Machilus thunbergii Sie. and Zucc. in
its various characters as above mentioned. This living evergreen tree is one of the most
common species in the warm-temperate forests and distributed Honsh@, Shikoku,
Kyash@, and also found in southern Korea, Formosa and China.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4638.
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Parabenzoin praecox Nakai
(Pl VI, figs. 4-6)

Description: Leaves ovate, 1.6 to 3.7 cm. long and 0.9 to 1.9 cm. wide; apex
broadly cuneate, sometimes tapered ; rounded or acute at base ; midrib slender ; secondary
veins weak, 4 to 6 subopposite pairs, leaving midrib at irregular intervals and at angles
of 40 to 60 degrees, curving upward, forming loops ; tertiaries thin, forming coarse and
irregular network, nervilles obscure; margin entire; texture firm; petiole rather slender,
3 to 7 mm. long.

Remarks: This species is represented by many well-preserved leaf impressions,
with several complete ones from No. 1 locality. These fossil leaves are variable in size
and shape, but fall within the variation displayed by the living equivalent Parabenzoin
praecox Naxai, which is commonly found in the mountainous district of Honsha,
Shikoku and Kytshi.

The fossil leaves of Parabenzoin protopraecox Tanal considering most nearly allied
to existing species was commonly found from middle Miocene flora in Honsho and
southwestern Hokkaida.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4639, 4640, 4641.

Family Hamamelidaceae

Hamamelis japonica SIEBOLD and ZUCCARINI
(PL. VI, figs. 7-9)

Description: Leaves oval to obovate in general outline, 4 to 5 cm. long and 2.5
to 3 cm. wide; apex obtuse; base asymmetrically rounded, slightly cordate; midrib
rather stout; basal pairs of secondaries forming trinerve-liked, united at the top of
petiole, diverging at angles of 25 to 30 degrees, gently curving the margin and forming
loops; other secondaries 3 to 4 alternate pairs, diverging at angles 35 to 40 degrees,
extending nearly straight and ending in marginal teeth, craspedodrome ; tertiaries ir-
regularly networks in inter-secondary spaces; nervilles thin, coares polygonal meshes ;
margin irregularly undulate ; texture firm; petiole rather stout; more than 3 mm. long.

Fruit obovate in shape, 10 mm. height and 7 mm. width; broadly cuneate at bhase
with calyx; apex truncate; texture thick ; petiole missing.

Remarks: Twelve well-preserved leaf impressions are referred to the geuns Ha-
mamelis by their shape, marginal character and venation, However, some of them are
rather more similar to normal leaves of Fothergilla in southeastern United States and
Parrotia in northern Iran than those of Hamamelis in Japan. But leaves produced by
the modern Hamamelis japonica Sies. and Zucc. have a wide range of variation in
foliar shape, and these fossil specimens seem to be fall within the range of variation
displayed by the existing species.

One fossil fruit is also obtained. Tt is quite similar to this species in its shape and
size. ‘This living deciduous tree is distributed southern Hokkaids, Honshii, Shikoku and
Kyitshii.

The Ebino species are closely similar to the fossil leaf of Hamamelis sp. from the
Mio-Pliocene Hoki flora in Chagoku district. On the other hand, Tanar and N. Suzukt
(1966) described H. protojaponica from the upper Miocene Shanabuchi flora in northe-
astern Hokkaids, and they identified the Hoki species with it.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4642, 4643, 4644.



Family Rosaceae

Pourthiaea villosa DecNg
(PL. VI, fig. 10)

Description: ILeaf incomplete, probably obovate in shape, 4.5 cm. long (estimated)
and 2.2 cm. wide; apex missing; estimated base acuminate; midrib stout, straight;
secondary veins rather thin, 5 alternate pairs, variable as to spacing and angle of
divergence, diverging at angles of 30 degrees at the lowest pair, and other secondaries
more spread, ranging from 40 to 70 degrees, curving upward along marginal border,
forming loops; tertiary veins branching from secondaries camptodrome; nervilles clear,
forming irregularly polygonal meshes; margin serrulate with acute teeth; texture thin;
petiole missing.

Remarks: This species is based on a incomplete leaf impression which occurred
in No. 1 locality. It is somewhat similar to the living Pourthiaea villosa Decne in its
characteristic general outline, secondary veins and marginal fine serration as described
above. The resembling modern species is distributed widely in Hokkaido, Honshi,
Shikoku and Kyasht of Japan, and also extends to Korea and China.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4645.

Prunus jamasakura SiepoLd and Komzumi
(PL VI, fig. 11D

Description: Leal obovate, 34 cm. long and 2 cm. wide; apparently abruptly
cuneate at apex ; rounded at base; midrib stout, slightly curved ; secondary veins rather
thin, 7 alternate pairs, variable as to spacing and angle of divergence, diverging at
angles ranging from 25 to 40 degrees, curving upward and connect with upper second-
aries; tertiaries branching from secondaries entering marginal teeth; nervilles obscure;
margin serrulate with sickle-shaped teeth ; texture thin; petiole stout, more than 7 mm.
long, with nectary on the top of the petiole.

Remarks: The present material, only one but nearly complete leaf impression, is
identical to the genus Prunus by general characters. Among the living species of
Prunus, this fossil specimen is well match to leaves of Prunus jamasakura Ses. and
Komz. by its characters such as obovate in outline, impressed a nectary on the petiole
and especially alike marginal feature. This living species is the most common wild
cherry in central and southwestern Japan and also found southern Korea.

Though this fossil leaf is smaller than the normal leaves of Prunus jamasakura in
size, it is seemed the dwarfish leaf of the species.

Occurrence: No. 1.

Collection: G. S, J. Reg. No. 4646.

Rosa multiflora THUNBERG
(Pl VI, fig. 12)

Description : Leaflet elliptical in shape, 15 mm. long and 9 mm. wide; rounded
at apex, slightly emarginate; asymmetrically obtuse at base; midrib stout, straight;
secondary veins thin, 7 alternate pairs, diverging at angles of about 55 degrees, mostly
straight, near marginal border abruptly curving up, camptodrome; tertiaries diverging
from secondaries entering marginal teeth; nervilles thin, forming fine polygonal
meshes ; margin serrate ; texture thin; petiolule 1 mm. long.

Remarks: This species is represented by a single complete impression of detachd
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leaflet which is closely similar to the living Rose multiflora TuuNs. in its characters of
general outline and marginal serration. This modern shrub is widely distributed in
Japan and extends to Formosa, China and Korea.

The fossil species, Rosa wusyuensis Tanai, of this living species is rarely found
from Miocene floras of Japan.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4647.

Family Legminosae

Albizzia (?) sp.
(Pl. VI, figs. 13-15)

Description: Leaflets oblong to rectangle, 17 to 22 mm. long and 7 mm. wide;
apex acute to obtuse; base asymmetrically rounded; midrib stout; secondaries slender
but clear, diverging one side from the midrib three veins redially at the basal point
and two or three veins at the upper half; texture thin; margin entire; petiole scant.

cm,
1]
0

Text-fig. 1. A restoration of Albizzia (?) sp. (natural size)

Remarks: Besides the two specimens cited above, a single fragmental leaflet were
examind. These fossils are well match the shape and nervation of leaflets of the modern
Albizzia julibrissin Durazz, except their size as above described. The pink siris is
one of the most common trees in the warmer part of Japan, and distributed also in
Korea and China.

In general, leaflets of the living Albizzia julibrissin are fall within 15 mm. in
length, and it is therefore doubtful to certain of its reference to this genus. The present
materials are also somewhat similar in its outline to Clausena lunulata Hayata, which
is distributed in Formosa.

Occurrence: No. 1.
Collection: G. S. ]. Reg. Nos. 4648, 4649, 4650,

Gleditsia japonica MiqusL
(PL VI, figs. 16, 17)

Description: Leaflets elliptical to ovate in general outline, 18 to 24 mm. long
and 6 to 10 mm. wide; rounded at apex, sometimes rather emarginate; base asym-
metrical, rounded or cuneate; midrib rather thin, straight or slightly flexuous ; secondary
veins 4 to 7 alternate pairs, diverging from midrib at angles about 50 degrees on one
side, and the other about 20 to 30 degrees, camptodrome ; nervilles clear, forming fine
polygonal meshes; margin entire or sometimes undulate on the upper half of blade;
texture thin ; petiolule very short, nearly point.

Remarks: This species represented by three fossil leaflets including two complete
ones. Above described features are well matched the living Gleditsia japonica M.,
which is distributed southwestern part of Honshii, Shikoku and Kyashd, and extending
to Korea.



The fossil branched spines of this living species were described from Pliocene
sediments in Kinki district, Japan.

Occurrence : No. 1.

Collection: G. S. J. Reg. Nos. 4651, 4652,

Maackia amurensis var. buergeri SCHNEID
(PL VI, fig. 18; PL VII, fig. 1)

Description : Leaflets variable in shape, ovate to elliptical-ovate, 2.5 to 6 cm. long
and 1.7 to 3.2 cm. wide; apex obtuse to acuminate, sometimes rather emarginate; base
rounded or slightly cordate; midrib stout, nearly straight; secondary veins 5 to 7
alternate pairs, diverging from midrib at angles ranging from 40 to 70 degrees, curving
upward, forming loops ; margin entire; petiolule thick with striped pattern, 2 mm. long.

Remarks: This species is founded on six leaflet impressions in the No. 1 and
No. 2 localities. These specimens seem closely related to modern Maackia amurensis
var. buergiri Scunem, which is widely distributed in the cool-temperate and upper part
of warm-temperate mountains throughout Japan, and extend to Korea.

The fossil leaves, odd-pinnate, of this living species were described from the
Pleistocene Shiobara flora in Tochigi Prefecture, Japan, Abundant leaflets of Maackia
onoei Matsuvo were described from the middle Miocene Notonakajima flora in the
central part of Noto Peninsula in Ishikawa Prefecture, and they resemble the Ebino
specimens.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4653, 4616b.

Wistaria floribunda Dc
(PL VII, fig. 2)

Description : Leaflets oblong to elliptical-ovate in general outline, 3.5 to 5 cm. long
and 1.6 to 25 cm. wide; apex acute to acuminate; base rather asymmetrical, broadly
cuneate to rounded; midrib rather thin, straight or somewhat arched; secondary veins
7 to 9 subopposite pairs, diverging at angles about 50 degrees from midrib, gently cur-
ved, near marginal border abruptly curving upward and make loops; tertiaries and
nervilles obscure ; margin entire; texture firm ; petiolule very short, the longest 2 mm.
long.

Remarks: This species is represented by four leaflet impressions from No. 1 and
No. 2 Jocalities. The present materials are identical certainly to some leaflets of Family
Legminosae in their outline and refered to the genus Maackia or Wistaria, but the
features of venation and slender shape in these materials are rather close to those of
Wistaria. The present specimens in this flora are similar to leaflets produced by
the modern Wistaria floribunda Dc. This deciduous wistaria flourish in Honshd,
Shikoku, Kyiish@i, and extends to Loochoo.

The fossil leaflets or pods, Wistaria fallax Tanat and Onog, of this living species
were recorded from upper Miocene and Pliocene sediments in various areas of Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]. Reg. No. 4655.

Family Aquifoliaceae

llex integra THUNBERG
(PL. VII, figs. 3, 4)

Description: Leaves obovate, 4 cm. long and 2 to 2.2 ¢cm. wide; apex obtuse or
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mucronate ; base broadly cuneate or acuminate; midrib stout and straight; secondaries,
tertiaries and nervilles non-printed ; margin entire; texture thick; petiole stout, more
than 5 mm. long.

Remarks: This species is based on two nearly complete and one fragmental
impressions from No.1 locality. These specimens are definitely referable to the living
llex integra Tuung. in having characters above described. This modern holly tree is
native of the warm-temperate regions of Honshd, Shikoku, Kyashdi, and extends to
Loochoo and Korea, especially common near coast.

Occurrence: No. 1.

Collection : G. S. J. Reg. Nos. 4656, 4657.

Family Aceraceae

Acer diabolicum BLUME
(Pl. VII, figs. 5, 6)

Description: ILeaf incomplete, probably pentagonal in shape, 6 cm. height (esti-
mated) and 7cm. width (estimated) ; base somewhat cordate ; palmately five-lobed ; apex
of each lobes acute; margin with a few unequal dentations, broadly cuneate-toothed ;
primary nerves rather thin but almost straight, and running to the tip of each lobes;
secondary nerves thin, 7 alternate pairs; nervilles clear, forming fine polygonal meshes ;
petiole missing ; texture firm.

Samaras 1.8 to 2.2 cm. long; wing 1.3 to 1.5 cm. long and 0.6 em. wide, outer
side straight and inner side convex or rounded, apex broadly cuneate, veins about 7 in
number at base, curving inward and dichotomously branching; seeds ovate, 0.5 to 0.7
cm. in length; angles between outer margin of wing and the contact line of fruits about
50 degrees, contact line of seeds 4 mm. long.

Remarks: This species is represented by a single fragmental leaf and five well-
preserved samaras from No. 1 locality. These fossils are closely similar to those of
produced by the modern Acer diabolicum Brume, which is distributed in the moun-
tainous district of Honsha, Shikoku and Kytisha.

The fossil species, Acer palaeodiabolicum Enpo, is the widely distributed plant in
the Tertiary of Japan, and it is probably a direct progenitor of the living species.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4658, 4659.

Acer mono forma dissectunt REHDER
(Pl. VIL, figs. 7, 8)

Description : Leaf fan-shaped in general outline, 4.6 cm. height and 6.5 cm. width;
palmately 5 lobate, sinus between each lobes deep, acute or broadly cuneate; lobes
slender, oblong to lanceolate in shape, acuminate or caudate at apex; margin entire;
base somewhat cordate; primary nerves 5 in number, rather thin, radiating straightly
from base, entering into the tips of each lobe; secondary nerves thin, 6 to 8 subopposite
pairs, curving gently upwards and makes loops; nervilles clear, forming fine polygonal
meshes ; texture thin, membranaceous ; petiole very long, stout, 4.8 cm. long.

Samara 2.4 cm. long; wing 1.7 em. long and 0.7 cm. wide at broadest in the
middle, gradually narrowed to apex and rounded at top, convex at inner side and rather
concave at outer side; seed ovate, 6 mm. in length; angle between outer margin of
wing and the contact line of fruit about 60 degrees, contact line of seed 5 mm. long.

Remarks: A single well-preserved leaf impression and a complete samara with its



counterpart from No. 1 locality are much like those of the modern Acer mono forma
dissecturn Renp., which is growing in the mountainous district of Honsha, Shikoku
and Kytshi.

The leaf specimen in this flora is also similar to the fossil species Acer subpictum
Saporra, which is quite identical with the living Acer mono Maxiv,, but the former
is more slender at lobes of the foliage and longer petiole than the latter. The fossil
A. subpictum is the most common maple tree in Neogene flora of Japan, and occurred
from many localities of Japan.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4660, 4661.

Acer rufinerve SirpoLp and ZUCCARINI
(PL. VII, fig. 9)

Description : Samara oblong in general outline, 1.8 cm. long; wing rounded at
apex, 1.4 cm. long and 0.6 cm. wide, convex at inner side and straight at outer side,
near the apex abruptly incurved; veins about 13 in number at base, rather thin, curving
inwards and dichotomously branching; seed somewhat triangularly semicircular, 3 mm.
in diameter ; angles between outer margin of wing and the contact line of fruit about
70 degrees, contact line of seed 4 mm. long,

Remarks: This species is represented by a single complete and four well-preserved
samara impressions from No. 1 locality. These fossils are quite similar in their shape
to samaras of the modern Acer rufinerve Sies. and Zucc., which is commonly found
in Honsh@, Shikoku and Kyasht. This maple tree is preferring sunny and moist places
in the temperate regions and laxuriates at altitudes of 600 to 1,500 meter above sea
level in the mountains of central Honsha.

The fossil maple being closely similar to this species, Acer palacorufinerve Tanal
and ONOE, were reported from Neogene and Pleistocene sediments in Japan.

Occurrence: No. 1.

Collection : G. S. J. Reg. No. 4662.

Family Sapindaceae

Sapindus mukurosii (GAERTNER
(PL VI, fig, 7-9)

Description : Leaflets obliquely oblong to lanceolate, 11 to 14 cm. long and 3.5 to
4.2 em. wide; apex gradually narrowed, acuminate ; bhase asymmetrical, acute or broadly
cuneate ; midrib stout and thick, gently arcuate; secondary veins rather thin, 16 to 23
pairs, irregularly spaced, leaving midrib at angles of about 55 to 70 degrees, curving up
gently to margin, then along the margin, forming broad loops; inter-secondaries some-
times leaving 1 or 2 slender subsecondary veins from midrib; tertiaries branching from
secondaries forming loops; nervilles forming coarse, polygonal network ; margin entire
with somewhat wavy ; texture firm; petiolule stout, 1 cm. long.

Remarks: This species is represented by five well-preserved leaflet impressions
including almost complete ones. These fossil specimens are characterized by oblong
shape, somewhat wavy margin, asymmetrical base, distinct veins and others as described
above, and they are quite similar to those produced by the modern Sapindus mukurosii
GaertN.  This tree is native of the warm-temperate and the sub-tropical regions.

From the middle Miocene Oguni flora in Yamagata Prefecture, northeastern Honshi,
the writer collected fossil leaves of Sapindus tanaii Onor (MS) and they are quite
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identical with the Ebino specimens. On the other hand, the fossil seeds of this living
species were found from the Pleistocene Egota flora in Tokyo.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4663, 4664, 4665.

Family Sabiaceae

Meliosma myriantha SiEsoLDd and ZUCCARINI
(PL. VII, figs. 10, 11)

Description ; Leaves incomplete, elliptical to obovate in shape, 9 to 10 cm. long
(estimated) and 4.2 to 5.2 cm. wide; apex abruptly narrowed, with acute tip; base
rounded or asymmetrically acute; margin dentate with sharp points; midrib stout, nearly
straight; secondary veins rather thin, 20 to 23 opposite or subalternate pairs, parallel
and almost regularly spaced, nearly straight and entering marginal teeth, craspedodrome,
diverging at angles of about 50 to 70 degrees; tertiaries and nervilles indistinct ; texture
firm ; petiole missing.

Remarks: Three incomplete leaf impressions from No. 1 locality are closely
similar to typical leaves of the modern Meliosma myriantha Sis. and Zucc. in these
large and ohovate shape, and especially resemble pinnate and lots of secondary veins
and also sharp-toothed margin, This feature is a chracteristic found only in this spe-
cies, which is now distributed Honsha, Shikoku, Ky@ish@t and also Korea.

The fossil leaves of living species were recorded from upper Miocene sediments in
Miyagi Prefecture, the Pliocene Mogi flora in Nagasaki Prefecture and the Pleistocene
Shiobara flora in Tochigi Prefecture.

On the other hand, Mixi and Kokawa (1962) reported fossil seed of this living
species from Pleistocene sediments in Kakinokoba, Fukue-jima Goté Island, Nagasaki
Prefecture.

Occurrence: No. 1.

Collection: G. S, J. Reg. Nos. 4666, 4667.

Family Theaceae

Cleyera japonica THUNBERG
(PL. VIII, fig. 4)

Description: Leaf incomplete, elliptical in shape, 5 cm. long (estimated) and 2.6
cm. wide; apex missing; base abruptly cuneate with the blade decurrent along the
petiole ; midrib stout, nearly straight ; secondary veins obscure, 6 alternate pairs, deverging
from midrib at angles about 45 degrees, curving up gently to margin, then forming
loops; tertiaries and nervilles indestinct; margin entire; texture thick; petiole stout,
more than 5 mm. long.

Remarks: A single leaf impression from No. 1 locality is referred to Cleyera
japonica Tauns. in its characteristic features as above described. This modern species
is distributed from central to southwestern Honshi, Shikoku, Kyfisht and also found
Loochoo, Formosa, Korea, southeastern China and Himalayas.

The fossil leaves of this living species were reported by Mikr (1948) from the
upper Pliocene Metasequoia bed in Kinki district, and the fossil seeds were found from
the Pleistocene Uegahara flora in Nishinomiya city, Kinki district, Japan.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4668.



Eureya japonica THUNBERG
(PL. VIII, fig. 1)

Description : Leaves incomplete, oblanceolate in shape; apex missing; base gra-
dually narrowed and acute; 3.5 cm. long (estimated) and 1.5 cm. wide; midrib stout,
straight; secondary veins thin, 8 alternate pairs, diverging from midrib at angles about
45 degrees, extending mostly straight near the margin, then abruptly curving up and
connect with upper ones, camptodrome; tertiaries branching from secondaries extend
into marginal teeth ; nervilles forming coarsely polygonal meshes; margin remotely ser-
rate, with obtuse teeth ; texture coriaceous; petiole missing.

Remarks; Ten incomplete leaf impressions from No. 1 and No. 2 localities are
referred to this species. These fossil specimens have characteristic veins and marginal
forms, and they are closely similar to those leaves of the Eureya japonica TwUNE.,
which is commonly flourished in warm-temperate region of Honshd, Shikoku, Kyasha
in Japan, and also distributed in Korea, Formosa, China, India and others.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. No. 4669.

Stewartia monadelpha SeoLp and ZUCCARINI
(PL. VIII, figs. 2, 3)

Description: Leaves elliptical to obovate in general outline, 3.2 to 5.5 cm. long
and 2.2 to 2.7 cm. wide; apex acute; base gradually narrowed, broadly cuneate or
obtuse; midrib stout, straight extending to the tip; secondary veins rather thin, 6 to 8
alternate pairs, leaving at angles of about 40 to 55 degrees, curving upwards and
forming loops, camptodrome; tertiaries distinct, diverging from secondaries forming
loops or extend into marginal teeth ; nervilles make polygonal meshes ; margin remotely
serrate, with low pointed teeth ; texture firm; petiole stout, more than 5 mm. long.

Rewmarks: Eleven well-preserved leaf impressions are referred to Stewartia mona-
delpha Sies. and Zucc.. This species resemble also to S. pseudo-camellia MaxiM. in
general appearance, but the Ebino specimens differ from it in their size of blade and
marginal feature. Living S. monadelpha is distributed in central and western Honshg,
Shikoku and Kyashi, and especially common in the beech forest of the temperate
regions.

The present species was already found from Pliocene sediments in various localities
of Japan. Furthermore, the fossil leaves Stewartia submonadelpha Tanar and ONoE,
which are closely similar to the existing species, were described from the upper Miocene
Mitoku florule in Tottori Prefecture, and they are quite identical to the Ebino species.

Occurrence: No. 1 and No. 2.

Collection: G. S. ]J. Reg. Nos. 4670, 4671.

Ternstroemia japonica THUNBERG
(PL. VIII, fig. 5)

Description : Leaves obovate, 3.2 cm. long and 1.6 cm. wide; apex obtuse; base
cuneate with the blade decurrent along the petiole; midrib heavy, straight; secondaries
and other nerves indistinct; margin entire; texture very thick, petiole strong, 6 mm.
long.

Remarks: Two fossil leaves including one complete specimen are closely similar
to those of the modern Ternstroemia japonica Tuuns., which is flourished in central
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and southwestern Honsht, Shikoku, Kyishoi of Japan, and extending Korea, Formosa,
southern China and others.

The fossil leaves Ternstroemia maekawai Matsvo, which is considered to be
identical with this living species, were described by Marsuo (1963) from the middle
Miocene Notonakajima flora in Hokuriku district, and they are similar to the Ebino
species in their characteristic features, though the latter is smaller than the former.
Ternstroemia maekawai Matsuvo is the first record in the Tertiary of Japan.

Occurrence: No. 1

Collection: G. S. J. Reg. No. 4672.

Family Araliaceae

Kalopanax septemlobus Komzumi
(Pl IX, fig. 1)

‘Description: Leaves incomplete, probably semicircular or reniform in general
outline, 8 to 10 cm. height (estimated) and 9 to 13 cm. width (estimated) ; palmately 7
to 9 lobate, sinus between each lobes deep, broadly cuneate; middle lobe largest, basal
lobes smallest; lobes abruptly narrowed, acute or acuminate at apex; margin serrulate;
primary nerves stout, in the middle straight, others arched, extending radially, then
entering into the tips of each lobe; secondary nerves rather thin, about 8 alternate pairs
in each lobe, curving upward, forming loops, camptodrome ; nervilles thin, forming fine
polygonal meshes; base cordate or truncate; texture firm; petiole missing.

Remarks: This species is represented by four fragmental leaf impressions from
No. 1 locality. These fossils are quite identical with leaves of the modern Kalopanax
septemlobus Komz., which is distributed commonly in the slope forests of Hokkaido,
Honshi, Shikoku and Kyashd, and extends northward into Saghalien and southern
Kurile islands, westward into Korea and China, and northwestward into Manchuria.

Enpo (1940) described fossil leaves of this living species from the Pleistocene
Shiobara flora in Tochigi Prefecture. Tanar and N. Suzukr (1966) reported K. aceri-
folius (Natnorst) Hu and Craney, which closely resemble leaves of the living species,
from the upper Miocene Shanabuchi flora in northeastern Hokkaids, moreover, this
fossil species is recorded from middle Miocene to late Pliocene floras in various
localities of Japan and China. These fossils are seem to be closely related to the
Ebino species.

Occurrence: No. 1,

Collection: G. S. J. Reg. No. 4673.

T

Pieris japonica D. Don
(Pl IX, figs. 2, 3)

Description : Leaves elliptical-obovate to oblanceolate, 3.2 to 5.2 c¢cm. long and 1.2
to 2.1 cm. wide; apex acute or obtuse with cuspidate; base acuminate with the blade
decurrent along the petiole; midrib stout below, then gradually thin toward apex; se-
condary veins slender, about 8 alternate or subopposite pairs, branch out at varying
angles and spaced, diverging at angles 25 degrees at the base, 60 degrees at upper part
of blade, curving up and make angular loops; tertiaries branching {rom secondaries also
forming loops or entering marginal teeth; nervilles thin, forming coarsely polygonal
meshes ; margin serrate with dull point teeth; texture coriaceous; petiole thick, with
striped pattern, 3 to 7 mm. long.
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Remarks: FEight well-preserved, with some complete leaf impressions are quite
identical to those of the living Pleris japonica D. Don. in its characters above described.
Japanese andromeda is widely distributed in the middle part of cool- to warm-temperate
regions of Honsha, Shikoku and Kyshd.

The fossil of the living species are scarcely known till today. Mixi and Koxawa
(1962) reported fossils from Pleistocene sediments in Tanegashima, Kagoshima Prefecture.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4674, 4675.

Rhododendron quinquefolium Bisser and Moore
(Pl. VIII, fig. 6)

Description : Leaves rhomboidal or broadly obovate in general outline, 2.2 to 3.8
cm. long and 1.5 to 2.1 c¢m. wide; apex obtuse with caspicate; base acute; midrib
rather thin, somewhat flexuous; secondary veins slender, about 5 subopposite pairs,
gently curving up near the margin, forming loops; tertiaries in inter-secondary spacies
forming coarse network; nervilles impressed fine polygonal meshes; margin entire;
texture thin ; petiole short, 1 to 2 mm. long.

Remarks: This species is based on a nearly complete leaf impression and many
well-preserved, incomplete specimens. These leaves closely resemble those of the modern
Rhododendron quinguefolium Bisser and Moorg, which is growing in the mountainous
regions of central to southwestern Honsh@ and Shikoku, Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S, J. Reg. No. 4676.

Family Symplocaceae

Symplocos myrtacea SIEBOLD and ZUCCARINI
(Pl IX, fig. 4)

Description : Leaves ovate in shape, 3.4 cm. long and 1.7 cm. wide; apex acute
with caudate tip; base broadly cuneate; midrib rather thin, slightly curved; secondary
veins slender. 6 subopposite pairs, diverging from midrib varying angles and spaced,
gently curving up, forming loops; tertiaries and nervilles indistinct; margin coarsely
serrate with low pointed, and entire on the caudated portion; texture firm; petiole
missing.

Remarks: A single nearly complete impression of ovate leaf from No. 1 locality
is quite identical with those leaves of the modern Symiplocos myrlacea Ser and Zucc..
This species is distributed now in the warm-temperate region of southwestern part of
Honsht, Shikoku and Kyiisy.

The fossil fruits of this living species were reported from Pliocene to Pleistocene
sediments in Kinki and Chabu districts of Japan by Mkt (1941, 1948).

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4677.

Family Styracaccac

Styrax sp.
(PL IX, fig. 9

Description: Leaf incomplete, probably ohovate in shape; apparently abruptly
cuneate at apex; lower part of the blade missing; about 6 cm. long (estimated) and
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3.4 cm. wide; midrib stout; secondary veins about 5 pairs, camptodrome ; tertiary veins
in inter-secondary spaces thin, forming coarse and irregular network; margin sparsely
serrate, with wave-edged teeth ; texture thin.

Remarks: An incomplete leaf impression from No. 1 locality is closely similar to
leaves of the modern Styrax japowmica Sier. and Zucc., which is commonly found in
Japan, from southern Hokkaids, through Honsha, Shikoku, Kytisha to the Loochoo,
Korea and China, preferring to grow at sunny and rather wettish places in the tem-
perate regions.

This specimen is not sufficiently complete to warrant assigning a quite specific
name.

Occurrence: No. 1.

Collection: G. S. J. Reg. No. 4678.

Family Oleaceae

Fraxinus lanuginosa Komzumi
(PL IX, figs. 5-8)

Description: Leaf odd-pinnate with 4 leaflets; leaflets oblong to elliptical-ovate in
general outline, 4.0 to 45 cm. long and 1.6 to 2.1 cm. wide; apex acuminate ; base
asymmetrical, acute or broadly cuneate with the blade decurrent along the petiole;
midrib rather thin, nearly straight; secondary veins thin, 7 to 9 alternate pairs, diverging
at angles ranging from 40 to 70 degrees, curving up near the margin, forming loops;
tertiaries in inter-secondary spaces forming coarse network, marginal veins forming
loops or extend into the marginal teeth; nervilles thin, make fine polygonal meshes ;
margin serrate ; texture membranaceous ; petiolule 5 to 7 mm. long.

Samaras linear in shape, 2.1 to 2.3 cm. long and 4 mm. wide; wing oblanceolate,
rounded at apex, attached at the end of seed, nerves thin, numerous, subparallel to
long axis of samara; seed oblong 7 mm. long and 3 mm. wide, stalk slender, 4 mm.
long.

Remarks: This species is based on several well-preserved leaflets, a terminal and
three lateral leaflets attached to the rachis, and some detached leaflets and three com-
plete samaras. These fossil specimens resemble those produced by the living Fraxinus
lanuginosa Komzumr, which is widely distributed from northern part of temperate to
southern part of warm-temperate regions of Japan.

Occurrence: No. 1.

Collection: G. S. J. Reg. Nos. 4679, 4680, 4681, 4682.

Osmanthus ilicifolius MOUILLEFERT
(PL IX, figs. 10, 11)

Description: Leaves variable in shape, generally elliptical to obovate in outline,
2.0 to 44 cm. long and 14 to 1.8 cm. wide; apex rounded to acute, with spinous on
top ; base obtuse ; midrib stout, nearly straight; secondary veins slender, diverging from
midrib various angles and spaced, looping well within the margin, sometimes extend
straight into the marginal teeth; margin entire or with a few large spinose teeth on
the upper half of blade; texture coriaceous; petiole stout, more than 5 mm. long.

Remarks: The present materials are most abundant in the writer’s collections,
and occupied more than 13 2 of the total specimens. These foliage specimens are
variable in shape, but they are fairly identical to various leaves of the living Osmanthus
ilicifolius MoOUILLEFERT in its characters above described. This modern species is
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widely distributed from central to southwestern Honsha, Shikoku and Kytsha in Japan,
and southward to Formosa.

The fossil leaves, Osmanthus chaneyi Matsuo were described by Matsuvo (1963)
from the middle Miocene Notonakajima flora in Hokuriku district of Japan, and they
hava been seemed to be closely similar to the living Osmanthus ilicifolius. Mixi,
Husnita and Kokawa (1957) reported fossil leaves and fruits of this living species
from the Pleistocene Uegahara flora in Kinki district, Japan.

Occurrence: No. 1 and No. 2.

Collection: G. S. J. Reg. Nos. 4683, 4684.
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A Pleistocene Flora from Ebine City,
Miyazaki Prefecture, Japan ”
4 g

Toru ONOE

Abstract

‘The purpose of the present’ work based on the macro- (Teaf, fruit, seed etc.) and micro- (spore and
pollen) fossils'is to déscribe the floras and to “discuss the: palacoclimatic condition, palaebgeographical
environment and comparison between macro- and micro-fossils.

Physical condition

The Ebino fossil localities, in the Kakuto Basin, are located in the central part of southern Kyisha
in Japan. This region is bordered northward by Yatake-san (739m), Shiraga-dake (1, 417m) and southward
by the Kirishima mountains (1,700m). In the center of the Kakuto Basin, the Sendai river flows from
east to south, and on both sides of the river, there are alluvial plains of 215230 meters elevation.
The fossil localities and their vicinities are occupied with hills of 250—300 meters elevation, and
then these hills extend southeastward with an increasing height, and connect with the Kirishima
mountains,

Since this area is surrounded by these mountains, climate is mainly influenced by the mountain
climate of southern Kytsha. Summer temperatures are from 20°C to 25°C (from June to August), and
winter temperatures are from 4°C to 6°C (from December to February) on the average. The annual
precipitation is about 2,500mm on the average, and more than half of the precipitation falls from
June to September. This is a region of much rain in Japan.

The forest of this region is largely warm-temperate forest with some temperate ones. On hillsides
and mountain slopes of this region an evergreen broad-leafed forest is developed, composed mainly of
Lauraceae, Fagaceae and Theaceae, On upland of 1,000 to 1, 500 meters elevation there is a mixed type
of deciduous broad-leafed and conifer forests such as Abies firma, Tsuga siebo.dii, Fagus crenate and
Quercus crispula.

Outline of geology

The stratigraphical succession in the vicinity of the fossil localities in the Kakuto Basin is quoted
from the report by T. Suzukr (1971).

The geology of this region is briefly summarized. The basement of volcanic rock (Pliccene) and
the equivalent of the Kokubu group (Pliocene-Pleistocene) are only recognized from drill cores. The
Kakutd group of Pleistocene overlies the Kokubu group probably unconformably, and it is divided
into four formations of the Ikemure formation (clay, silt and sand), Shomyoji formation (volcanic sand
and gravel), Mizozono formation (clay, silt and volcanic sand) and Shitaura formation (volcanic sand,
gravel and pumice) in ascending order.

The Ebino fossil plants are contained within silt of the uppermost part of the lkemure formation.
Besides, Mik1 and Koxkawa (1962) reported some fossil plants from the Mizozono formation.

Characters of the Ebino fossil flora

The Ebino fossil flora consists of macro- and micro-fossils from the Ikemure formation. The macro-
fossils are composed of 22 families, 40 genera and 47 species. The largest family is the Lauraceae with
4 genera and 7 species ; next come the Pinaceae, Betulaceac, Leguminosae and Theaceae with 4 species
each. Osmanthus ilcifolius is the most predominant species, making up 13.6 per cent of specimens
counted. It is followed by Tsuga seboldii, Abies firma, Zelkova serrata, Pcea polta and Torreya
nucifera. Most of the plants making up the Ebino tlora have identical species living in Japan and its
adjacent area as shown in table 6, and they are applied to mainly slope associations (table 7).

The micro-fossils are composed of 24 families and genera, and some unknown specimens as shown
in figure 6. The most abundant genus is made up of 21 per cent of Ables, and followed by Tsuga,
Pinus, Picea, Alnus and Carpinus. Among these dominant genera, 4 coniferous genera are contained,
then on both macro- and micro-fossils, the coniferous plants are predominant in number of specimens.



Though this is the first attempt to discuss the fossil floras on both macro and micro sides of plant,
the present writer found some interesting results. One of them is as shown in table 8, namely,
according to the plant with anemophilous flower, both macro- and micro-fossils have a great deal in
common with families or genera. On the contrary, many species were found in macro-fossils according
to the plant entomophilous flower, but a few in micro. Therefore, it is considered that the pollen
grains were flowed mainly by wind.

In the standpoint of palececology based on macro- and micro-fossils, there were flourished mainly
warm-temperate plants with temperate plants at the background in the vicinity of the Kakuto Basin at
the time of deposition as nearly the same environmental condition of the present time.

Geologic age

Considering warm-temperate climate indicated by the Ebino plants, the flora might be considered to
be an interglacial age of Pleistocene between preceding the Kokubu group which is supposed ta be the
Mindel glacial stage and following the Mizozono formation including cool-temperate plants.
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REPORT, GEOLOGICAL SURVEY OF JAPAN, No. 241 PLATE I

1. B Cofileil No. 1 {LEEoSigb e g
Plant-bearing rocks at the No. 1 locality, Ikemure,
Ebino city, Miyazaki Prefecture.

2. 2UOwEEME> No. 1 {LHEEN CEMOZID L 20RO HRDH
The No. 1 locality of the Ebino flora (exposure in foreground) and
ts environs with evergreen forest.
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1. ERL COEEELICOMLTC R 223, ~YEL, JF, 247
oA, HFIEBER (1,700m)

Mixed forest of Abies firma, Ficea polita, Fagus crenata, Quercus

cristula at Ebino Plateau in Miyazaki Prefecture, altitude 1,100

meters, Mt, Karakuni-dake (1,700m) in background.

e

2. ARICEY 2 UOBEREE L2C0m T 0 7 0 = i (L REM O #10km)
Forest of Finus densiflora at Ebino Plateau, altitude 1,2C0 meters, near
Mt. Shiratori, which is situated about 10 kilometer southeast of the
Ebino fossil locality,
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LE G ALt AmEERis00m (M oA RO AL v &
Mixed woodland on the northwestern slope of the Kirishima mountains
altitude 900 meters. Tsuga sieboldii in foreground.

2. ZfEIL (739m) EEfE AR S00m fHEOREH (kamiodl) 6 km)
‘Warm-temperate forest (altitude 500 m) on the southern slope of

the Mt. Yatake (739 m), which is situated about 6 kilometers
north of the Ebino fossil locality.



PLATE IV

Fig. 1. Torreya nucifera SIEBOLD and ZUCCARINI, G. S. J. No. 4601.
Figs. 2-5. Ables firma SIEBOLD and ZUCCARINI, G. S. J. Nos. 4602,
4603, 4604, 4605.
Figs. 6, 7. Picea polita CARRIERE, G. S. J. Nos. 4606, 4607.
Figs. 8-10. T'suga sieboldii CARRIERE, G. S. J. Nos. 4609, 4610, 4611.
Fig. 11. Pinus thunbergii PARLATORE, G. S. J. No. 4608.
Fig. 12. Thuja standishii CARRIERE, enlarged of fig. 13. x 2.
Figs. 13, 14. Thuja standishii CARRIERE, G. S. J. Nos. 4612, 4613.
Figs. 15, 16. Juglans mandshurica var. sieboldiana MAKINO,
G. S. J. Nos. 4614, 4615.
Fig. 17. Alnus japonica SIEBOLD and ZUCCARINI, No. 4616a.
Figs. 18, 19. Carpnus tschonoskii Maximowicz, G. S. J. Nos.
4621, 4622.
Fig. 20. Betula sp., G. S. J. No. 4617.
Figs. 21, 22. Zelkova serrata MaxiNo, G. S. J. Nos. 4626, 4627.
Figs. 23-25. Carpinus laxiflora BLUME, G. S. J. Nos. 4618, 4619, 4620.

(All natural size unlese otherwise stated)
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PLATE V

Fig. 1. Quercus glauca THUNBERG, G. S. J. No. 4623.

Figs. 2, 3. Quercus serrata THUNBERG, G. S. J. Nos. 4624, 4625.

Fig. 4. Iilicium religiosum SIEBOLD and ZUCCARINI, G. S. J. No. 4628.
Figs. 5, 6. Benzoin glaucum SIEBOLD G. S. J. Nos. 4629, 4630.

Figs. 7-9. Benzoin umbellatum REHDER, G. S. J. Nos. 4631, 4632, 4633.
Fig. 10. Cinnamomum japonicum SIEBOLD and NAKAIL G. S. J. No. 4635.

Fig. 11. Cinnamomum camphora SIEBOLD, G. S. J. No. 4634.
(All natural size)
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PLATE VI

Figs. 1, 2. Cinnamomum micranthum Havara, G. S. J, Nos. 4636, 4637.

Fig. 3. Machilus thunbergii SIEBOLD and ZUCCARINI, G. S. J. No. 4638.

Figs. 4-6. Parabenzoin praecox NAkAL G. S. J. Nos. 4639, 4640, 4641.

Tigs. 7-9. Hamamelis japonica SIEBOLD and ZuccarINI, G. S. J. Nos.
4642, 4643, 4644.

Fig. 10. Pourth’aea villosa DEcNE, G. S. J. No. 4645.

Fig. 11. Prunus jemasakura SiEBoLD and Komzumi, G. S. J. No. 4646.

Fig. 12. Rosa mu'tiflora THUNBERG, G. S. J. No. 4647,

Figs. 13-15. Albzzia (?) sp. G. S. J. Nos. 4648, 4649, 4650.

Figs. 16, 17. Gleditsia japoniea MIQUEL, G. S. J. Nos. 4651, 4652,

Fig. 18. Maackia amurens’s var. buergeri SCHNEID. G. S. J. No. 4653.

(A1l natural size)
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PLATE VI

Fig. 1. Maacka amurens’s var. buergeri SCHNEID, G. S. J. No. 4616b.
Fig. 2. Wistar'a flor.bunda Dc, G. S. J. No. 4655.

Figs. 3, 4. Ilex integra THUNBERG, G. S. J. Nos. 4656, 4657.

Figs. 5, 6. Acer d:abol:cum BLUME, G. S. J. Nos. 4658, 4659.

Figs. 7, 8. Acer mono forma dissectum REHDER, G. S. J. Nos, 4660, 4661.
Fig. 9. Acer rufinerve SIEBOLD and ZUCCARINI, G. S. J. No. 4662,

Figs. 10, 11.  Meliosma myr antha SIEBOLD and ZUCCARINI, G. S, J. Nos.

4666, 4667.
(All natural size)



REPORT, GEOLOGICAL SURVEY OF JAPAN, No. 241 PLATE VII




Lot

PLATE VIII

Fig. 1 Eureya japonca THUNBERG, G. S. J. No. 4669.
Figs. 2, 3. Stewart'a monadelpha SIEBOLD and ZUccArINI, G. S. J. Nos.
4670, 4671.

Fig. 4. Cleyera japon:ca THUNBERG, G. S. ]J. No, 4668.

Fig. 5. Ternstroemia japonica THUNBERG, G. S. ]J. No. 4672.

Fig. 6. Rhododendron qu'nquefolium BISSET and MOORE, G. S. J. No. 4676.
Figs. 7-9. Sap.ndus mukurosii GAERTNER, G. S. J. Nos, 4663, 4664, 4665.

(All natural size)
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PLATE IX

Fig. 1. Kadlopanax septemiobus Komzumi, G. 8. J. No. 4673.

Figs. 2, 3. Pieris japonica D. DoN, G. S. J. Nos. 4674, 4675.

Fig. 4. Symplocos myrtacea SIEBOLD and ZUCCARINI, G. S. J. No. 4677.

Figs. 5-8. Fraxnus lanuginosa Komzumi, G. S. J. Nos. 4679, 4680,
4681, 4682.

Fig. 9. Styrax sp., G. S. J. No. 4678.

Figs. 10, 11. Osmanthus ilicifolius MOUILLEFERT, G. S. J. Nos.

4683, 4684.

(All natural size)
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PLATE X

Fig. 1. Osmunda x 1,000

Fig. 2. Polypodiaceae A. x 1,000
Fig. 3. Polypodiaceae B. x 600
Figs. 4, 5. Podocarpus X 600
Figs. 6-8. Abies x 600

Fig. 9. Taxodiaceae x 1,000
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PLATE XI

Figs. 1a, 1b. Picea 1a x 600, 1b distal surface view,
expanded a part of fig. la X 1,200

Fig. 2. Picea x 600

Figs. 3, 4. Pinus x 1,000

Figs. 5, 6. Pinus x 600

Figs. 7, 8. Tsuga x 600
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PLATE XII

Figs. 1a, 1b. Salix (?) x 1,000, a, distal surface view.
b, outline.
2. Juglans X 1,000
3. Alnus x 1,000
. 4. Carpnus X 1,000
Fig. 5. Corylus x 1,000
6. Quercus A. X 1,000
7. Quercus B. x 1,000
Figs. 8, 9. Zelkova x 1,000
Fig. 10. Chenopodium x 1,000
Fig. 11. Nuphar x 1,000
Fig. 12. Rosaceae X 1,000
Fig. 13. Buxus x 1,000
Fig. 14. Ilex x 1,000
Figs. 15a, 15b. Symplocos x 1,000, a, outline, b, distal
surface view.
Figs. 16a, 16b. Osmanthus X 1,000, a, outline, b, distal

surface view.
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Index of Name

A

Abies 14,15,15,20: Pl. X, figs. 6-8.
Sfirma, 8,9,12,15,22: Pl. 1V, figs. 2-5.
homolepis, 19.
veitchii, 19.

Acer
diabolicum, 10, 34 : Pl. VII, figs. 5, 6.
mono, 35.
mono forma dissectum, 10,34: Pl VII,

figs, 7,8
palaeodiabolicum, 34.
Dalaecrufinerve, 35.
palmatum, 19,
rufinerve, 10, 35: Pl. VII, fig. 9.
sieboldianum, 8.
subpictum, 35.

Albizzia
julibrissin, 32.

(® sp., 10,32, Text-fig. 1: Pl VI, figs.

13-15.

Alnus 14, 15,15, 20 : Pl. XII, fig. 3.
hirsuta, 19,
japonica, 10,24 : Pl 1V, fig. 17.

Avralia
elata, 19.

B

Benzoin
glancum, 10,12, 27 : PL. V, figs. 5, 6.
umbellatum, 10,28 : Pl. V, figs. 7-9.
Betula
grossa, 19.
grossa var. ulmifolia, 24,
Platyphylia, 19.
sp., 10,24 : PL. 1V, fig. 20.
Buxus 14 : PL. XII, fig. 13.

C

Camellia
Jjaponica, 6.
sasangqua, 8.
Carpinus 14,15 Pl. X1, fig. 4.
cordata, 19,
laxiflora, 8, 10, 25, : Pl. IV, figs. 23-25.
subcordata, 25.
tschonoskii, 10,25 : Pl. 1V, figs. 18, 19.

Chamaecyparis
Disifera, 19.
Chenopodium, 14 : Pl. X1, fig. 10.
Cinnamomum
camphora, 10,12, 28 : PL. V, fig. 11.
Jjaponicum, 8,10,29: PL. V, fig. 10.
wmicranthum, 10,12, 29 : Pl. VI, figs. 1, 2.
miocenum, 28,
Clausena
lunulata, 32.
Clethera
barbinervis, 8.
Cleyera
japonica, 6,10, 36 : Pl. VIII, fig. 4.
Cornus
controversa, 19.
Corylus 14,15: Pl XII, fig. 5.
sieboldiana, 19.
Cryptomeria
Jjaponica, 19.
Cycas
revoluta, 6.

Distylium
racemosum, 6.

E

Eureya
japownica, 6,10,37 : Pl. VIII, fig. 1.

F

Fagara
schinifolic, 19.
Fagus 8, 20, 20.
crenata, 8, 8,19, 20.
Ficus
erecta, 8.
Fothergilla 30.
Fraxinus
lanuginosa, 10,12, 40 : Pl, IX, figs. 5-8.
manshurica, 19.

G

Gleditsia
Jjapownica, 10, 32: Pl. VI, figs. 16, 17.



H % il
Haomamelis
japonica, 10,12, 30 : PL. VI, figs. 7-9.
parroiioidea, 19. e
proto;apamca 30. '
sp., 30.

1

llex 149 PL XII, fig. 14.
integra, 10, 33 : Pl. VII, figs. 3,4
Hlicium :
religiosum, 8, 10,12, 27 : Pl. V, fig. 4.

J

Juglans 14,15: PL. XTI, fig. 2
azlanthzfolza 24.
mandshurica var. sieboldiana, 9, 24 : PlL.
TV, figs. 15,16.
K

Kalopanax
acerifolius, 38.
septemiobus, 10, 38 : Pl. IX, fig. 1v

L

Livistona
subglobosa, 6.

M
Maackia 5

amurensis var. buergeri, 10,33 : PL VI,

18; Pl VII, fig. 1.

onoet, 33.
Machilus

Japonica, 6.

thunbergii, 6,10, 29 : Pl VI, fig. 3.
Meliosma

wyriantha, 10, 36 : Pi. VII, figs. 10 11
Menyanthes 20.

trifoliata, 19.
Mez‘qseq%oz’a 20.

’

N

Nuphar 14 Pl X1, fig. 11.
japonicum, 19.

Nymphaea
tetragona, 19.

0

Osmanthus 14, 15,16 ; PI. X1, figs. 16a, 16b.

chaneyi 41.

ilicifolius 10,12, 16,40 : Pl IX, figs. 10, 11.
Osmunda 14, 15 : PlL X, fxg 1.
Ostrya

japonica, 19.

P

Parabenzoin. Yoo
praecox, 10,12, 30 : P1. VI, ﬁgs 4-6.
protopraecox, 30., i
trilobum, 3.

Parrotia, 30.

Picea 14,15,15,20: Pl. XI, hgs ia, b, 2.
jezoensis, 19.
kaneharai, 22.
polita, 8,9, 12, 15, 19, 22: PL. IV, flgs

6,7.

Pieris
japonica, 8,10, 38 : Pl. IX, figs. 2, 3.

Pinus14,15,16, 20 : PL.XT, £1gs 3-6.
fujiit, 23.
densiflora, 8,16,23; -
thunbergii, 6,9, 16, 22: Pl 1V, fig.. 11,

Podocarpus 14,15: Pl. X, figs. 4,5,

Polypodiaceae 15, 20.

A type, 14: PL. X, fig. 2.
B type, 14: Pl X, f1g 3.

Pourthiaea
villosa, 10, 31 : Pl. VI, fig. 10.

Prunus
donarium,. 19.
jamasakura, 10,31 PL VI, f]g 11
salicina, 19.

Pterocarya
rhoifolia, 19.

Pterostyrax
corymbasa, 19.

Quercus 15, 20.
crispula, 8.
glauca, 8,10,16,26 : PL. 'V, ﬁg‘
myrsinaefolia, 6..
nathorsti, 26.
protoserrata, 26. ! "
serrata, 10,16, 26 : Pl. V,figs. .8, 3.+,
stenophylla, 6.



A type, 14,16: Pl. XTI, fig. 6.
B type, 14,16: Pl XII, fig. 7.

R

Rhamnus
cfr. dahurica, 19.
Rhododendron
quinguefolium, 10,12, 39 : Pl. VIII,
fig. 6.
Rosa
multiflora, 10,31 : Pl VI, fig. 12.
usyuensis, 32.
Rosaceae 14 : Pl. XII, fig. 12.

S

Salix () 14,15: Pl XII, figs. la, 1b.
Sambucus

sieboldiana, 19,
Sapindus

mukurosti, 10, 35 : Pl. VIII, figs. 7-9.

tanaii, 35
Sasamorpha

purpurascens, 8.
Schizopepon

bryoniaefolia, 19.
Shiia

cuspidata, 6.

sieboldii, 6.
Staphylea

bumalda, 19.
Stewartia

monadelpha, 8,10,19,37 : PL VIII, figs.

234
Dseudo-camellia, 37.
submonadelpha, 37

Styrax

Jjaponica, 40.

obassia, 8.

sp., 10,39 : PL IX, fig. 9.
Symplocos 14 : Pl. X1I, figs. 15a, 15h.

coreana, 8.

myrtacea, 8,10,39: Pl IX, fig. 4.

T

Taxodiaceae 14, 15: Pl X, fig. 9.
Ternstroemia
japonica, 10, 37 : Pl. VIII, fig. 5.
maekawai, 38.
Thuja
nipponica, 23.

standishii, 9, 12, 12, 19, 23: PL. 1V, figs.

12-14.
Torreya
nucifera, 9,12, 21: PL 1V, fig. 1.

Tsuga 14,15,16,20: Pl. XI, figs. 7, 8.

diversifolia, 16, 19, 23.

steboldii, 8,9,12,16,19,23: PL 1V, figs.

8-10.
Vv
Vitis
coignetiae, 19.
W
Wistaria
fallax, 33.
floribunda, 10,33 : PL. VII, fig. 2.
Z

Zelkova 14,20 : PL. XII, figs. 8, 9.

serrata 10,12, 27 : Pl. 1V, figs. 21, 22.

ungeri, 27.
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