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Fig. 1 Correlation of the Miocene, Pliocene and Pleistocene strata, and the stratigraphic
distribution of the plant fossil-assemblages and of the species of the Genus Fagus
in the southern part of Northeastern Japan. '
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1888 ; Z D1t
= F. jobanensis Suzuxi (Suzukr, 1961)
= F, Antipofi Hegr var. palaeolongipetiolata
Murar (Murai, 1962)
= F, Auntipofi Hggr var.
(NaTgorsT, 1888)
F., palaeocrenata Oxursu (Oxursu, 1955 ; Tanal,
1960)
= F., ferruginea Arr. fossilis (NATHORST,
1883)
= QF. intermedia Natuorst (NATHORST, 1888)
= F. Americana Sweer (Expo, 1955)
= F. oblongs Suzuxr (Suzuxkr, 1959 b)
F. protojaponica Suzuxr (Suzuki, 1959 b)
= palaeojaponica Tanar and Owok (Tanar and
OnoEe, 1961) .
F, crenata BLume (Enpo, 1931)
= FE. sylvatica Nataorst (NaTmHoRrsT, 1888)
=9 F. microcarpa Mixr (M1, 1933)*

F. japonica Maxmowicz (NATHORST, 1888)
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Fig. 2 The leaf dimensions, frequency of the
specimens with different number of secondary
nerves and leaf-size class distribution of Fagus
Auntipofi Hegr, F. protojaponica Suvzuxki and F.
palaeocvenata QOxuTsu.

Shichiku F1.: IGPS loc. no. Fs-62, north cliff
of the northwestern valley of Shichiku
village, Yotsukura, Iwaki City,
Fukushima Prefecture, Japan.

Oodaira Fl.: IGF loc. no. Mn-1, road cliff at
Oodaira, Nakano, Fukushima City,
Fukushima Prefecture, Japan.

Tsuchiyu F1,: Cliff along the Arakawa River,
at Tsuchiyu, Fukushima City, Fuku-
shima Prefecture, Japan,
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Fig. 3 The leaf dimension, frequency of the specimens with different number of secondary
nerves and leaf-size class distribution of Fagus palaeocrenata Oxkursu in the middle and

upper Miocene Floras.

Tsuchiyu F.;

Cliff along the Arakawa River, at Tsuchiyu, Fukushima City, Fukushima

Prefecture, Japan; Tsuchiyu Flora.

Cliff, about 500m east of Akimoto village, Inawashiro-machi, Yama-gun,

Loc. no. Ak-1, cliff along the lower course of‘the Akagawa River, about

Akimoto F.;
Fukushima Prefecture, Japan; Akimoto Flora.

Tennoji F.;
0.5km southwest of Tennoji, Iizaka, Fukushima City, Fukushima Prefecture,
Japan; Tennoji Flora.

Fujitoge F.;

Loc. no. Az-30, cliff along the road, about 550m N20°W of Fujitoge,

Yanaizu-machi, Kawanuma-gun, Fukushima Prefecture, Japan; Nishihaga

Flora.
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Fig. 4 The leaf dimension, frequency of the
specimens with different number of secondary
nerves and leaf-size class distribution of Fagus
crenata Brume in the Pliocene floras in the
southern area of Tohoku district, Japan.

Izumi F. ; Loc. no. Az 48-b, cliff of the
Hara River, about 500m northeast of
Obusegawa village, Yamato - machi,
Yama - gun, Fukushima Prefecture,
Japan; Koyanaizu Flora.

Murohara Sst.. M. ; CIliff, about 500m west
of Murohara village, Namie-machi,
Futaba-gun, Fukushima Prefecture,
Japan.
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Fig. 5 The leaf dimension, frequency of the
specimens with different number of secondary
nerves and leaf-size class distribution - of
Fagus crenata BrLume observed for specimens
from the three sites of the middle or early
Pleistocene Nakanojo Formation, Nakanojo-
machi, Gunma Prefecture, Japan.
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Fig. 6 The leaf dimension, frequency of the specimens with different number of
‘secondary nerves and leaf-size class distribution of living leaves of Fagus
crenata BLuMe collected at Takayu Hot Spring, Fukushima City, Fukushima .
Prefecture.

Al
B:
C:
D:

adult leaves of a upper twig of a large tree of Fagus crenata
adult leaves of a middle twig of the same-tree.

adult leaves of a lower twig of the same tree.

adult leaves of a younger twig of a younger tree of Fagus crenata
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Fig. 7 The leaf dimension, frequency of the specimens with different number of secondary
nerves and leaf-size class distribution of Fagus protojaponica Suzukr and of the living

leaves of Fagus japonica MAXIMOWICZ.

A: Fagus protojaponica Suzuxr from Loc. no. Az-30, about 550m N20°W of Fujitoge,
Yanaizu-machi, Kawanuma-gun, Fukushima Prefecture, Japan; Fujitoge Formation,

Nishihaga Flora.

B: Fagus japonica Maximowicz of adult leaves of large tree growing at the Mt. Takao,

Hachi-oji, Tokyo Prefecture, Japan.
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55,

FDUVEDR, BFEDEEC LICEND OHMBERAA
HHE2ZL0OT, BEOEMROEE BT IFHN
N ETDHETHD. LA, BEBCRESIND
{LEDBE&EDEDABICHES WD BE 0T LIHAR
DIEINT, BWMC L &7% o ToIKR F 121 BIE RS
THICAEE T3 2 DRI EORES, BEO H D HERRIC
ED XS RAHRRER & o> Tz BRI L TN T &
THD. OO, FRROLEEA SN D 25
HEONMNIEINDUNENDHD. Fagus crenata BLumE
IS LG TH D Fagus palaecocrenata Oxursu
X HADBEHERO ZMDOREBMERBETH D2 2 + &
Ve 27 ECENRMAEEE & DI, H—0tARO
BINCHNESNBPINE N GRS, 1959a + b;
TanaI and Onoe, 1961). _

T DD R E b DUAEBHE, IEEN S TN H
BICE Izt o TANWEINTWS (Tanar and Suzuki,
1965; NaTHorsT, 1833; Frormv, 1920).. & -& b ik
FOMBOMERNEE 7 R o ¥ o 2 PITIERUISALERE
IR THBHANHFESI N TS (Tanar, 1967;
Tanar and Huzioka, 1667). 2%, Z DX 5% ghdEiae
D HAFEDOFMIBEHROMEE Y, BEOMERFR TR
ZOMBENZIZIZTT, TOEEDNCBETHELT
WD TIRRNWC EBTRTHDTH S >

LRICDONe K D 58 o 1= 2 < B U AR
BHDNBIEROBADEASN, YRR it b
ﬁ&ﬁ#ﬁfﬁl‘ﬁ(7&21@&&6&&2@}1%?:7&o”C‘/\ZﬂiZ')\,_
& S FEOICKAREICET L TW3BOLEDE < b
DONDKDITE > TND (Table 1). 2D & 3 iz &
RIS, BWICE iz b DILE R T 2 1
HRHAD I CBRNIRRBIELIE LI 5 TNS..

WRITR, WEBOMBIE N D BIFEDORLED Zh
ICBMNRBBRT K SICK - TNBAS, HDEE (h
- DEB) IR T F IR v LIBIET B LERIAD R
20, TEHBIFHB AT « 2"V e a2y
IR EETFINBEET D RO CEEDER LTnd
(Mixt , 1938; Suzurr and Somma, 1965). HBED{L
GO ARSI I 2 BN, <R
AL&E D BERREEIC S X RIEET, MY EWEEIC
BRAUTND,

TGl Fagus crenata Brume 7%, IEAEDLRE
DIALRR% & 2 TIMHEOR) FHEIC b A LTniz e &
PREDNTND. 2L T, TORROBERFIE NS DL
BB, WITN D BHEPEDACKARE O BRI F %

ICREFT DMBIOERIDBE 2285 { D ER L TN
5. IO, BHHBHICIE, BicoNizk 31c, Fagus
palaeocrenata Oxursu, F. protojaponica Suvzukr 3o
KOHEREA ¥« BT« 7 AR EDRET BLARIHS
NTVWD. 51T, RECIRE & ORISR~ B
HMBIC 11T BTN O RIS RICIE LI R B2 285 <
DRENADONDDTHD.
¢%ﬁﬁ%%¥@mﬁ%ﬂ@%%ﬁﬁwkw Z L DEE
H~HEEIC AT IBNAHONDD, FRHEOR
b8 R RETHRTHRTED AR AT
ik, Z2LOREEDERS < DRI A S ND DS, —

HTCRBHEDEDLLATND. ZOHRFIERTHIDL

GREOEPOREL, BARE ONTIRES—EE >
THTWBRERL TNWD . 7z, Populus, Betula,
Carpinus, Acer, etc. DX, —DDEDREIDE
BOBMBELTNDE S ZFIOEZNDTHSB.

LRl oRTE Iz &I, HERARICNTE,

REOBEYIFORESE LSBT o e XV RMUDOESR D
DEMFIEIEL TNV LBRTOOTH S5, 2L
T, SORRRSE RNURRBIFEE, MLOTITER
WIREEDERE S A BN, FRZEBTBIC Ui T

KV BEOEYRDEEIS BN TN CE /2L & BRERT

BEOICEABND. LML, CRETCONTEEC L.
RTTR, HERROBEWROESR, T2 37203
KHETTDEMIC L > THATEHZNE S ICBEDLND.

8207 EE LT, BYMUERERER T 2 &LER
LZINDFEE D - THEMED L DNLNDT, ZRdHH
ETREDEIHICEFE L TW e, TERRHETT
BLEITDEDRIFIESIZNTHAD .

2 < DA, KEDLEHIADBIRE « WALk
DRIEE « EHLEOBIRE « [LRHIA ORI « IUTEAD B
BEDEFHIZL LICLTNB LEADNSEINBIET
BRI . T, BRI HER I 28 O HERET
DHERE AN S BB NG TEBE U TN EY O 184
2, 0o U x IS HICHS « RESND 0 e 225
na. » :

EICHEE KD T 2, BERERNS AL 2RICT
DFEMOZNZNICBO N THMT BHBOEET 6]
7, LRULRADNDBCETHD. THICDNTIE, B
Kb SNht GABER 1959b), fLAEBOEELEDE
TEINWLT, 20®caaotm%%é?éﬁw&m
S TND., Tiths, .

(1) REOHKSAFICEBE 2B, BETHNLE
ANTHD, BEHICHDHS 2 - 12DV,
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B UTRENTADIT TN TH A5 L TEIELTT
THD,

@) BIDHEZ LEFL2ENDOBLHT, HERRICH
WTI, BED X5 RIEMEERENE O FEOE TR
ELTWzOTRZL, WorOETHEMROBSEEMA
MEERDTNeDTRIENNETDEZLTHD.

FIEDRIZ2 DDEZFTD EBBHELNNEDINT
DI, HRHERD 5 BN TOR B R TE
BROHEMICET T &0, HRERIERE & bIC
AOER « EHEERHTIC EPBRETHSS @K
BoR, 1959b). DI, BEOHEMOBEEN, &0
X5 ELHT, ZOXSICHEBRSMHERL TNDIR
I DONTORFOUHETHAS.

ERpa e UTid, BRI S HEYCAREON
A EIHEATHC DWW THRER (1954) 1%, Q)0&EX
iRl Tcnd. —7, {LEEEY a0 SELED
ETICSNWLT, #HRIED « BIEHE (1966) &, LFED
THIBORN S, @ICBNNMELTH -2 &TBEX
FikLoTND. Enic, HHRHORESFEM (LA
BOEBAEDETICINWLT, S&ARMEIE: (1959b) ©2)
ICBEMNNMEETH DT EBHEL TS, CCIHITT
B, RLUTHIEbDTRL, SHICHREE DA
THIRESRVWRIE L 2B TIHNE D, HICORE
B BEOHER SRR RE LR 2 HbET
R BIROE, BEO HERR ICHT3 HAFIE O
MROEEY, BEDZNIENLY DEEICZ 275 -
TNZbDTH ol 55 L2 llsEs. 2L, #
EDHEMFROEEE, FEOLEOBEDBEDTRES N
ERRICTABOBER L UR—DBEERELADN
HMNZ &I ERRHME L TNEDTRIZNEASM. &
D & 5 IS EMROEED RSO RREE, BRI E
CRNIERDIEE, KVBEBIZZ-THY, MK
HLL RN RBIEE, K0HMEDT T AEEHEDEY)
ROBEICBENTVWTWBEARADNLS.

—7, FE=RORRHOEYEOE PO %2 &
B&, HIROHDOIIKEHEOEDEN LD LA
BNEY, FEBIOREID b DIIZEBH~EEEAEDRE
NEVEL BONIZVT 2R DD. Tubb,
RO BRI IR DB 2T & T B ILARNDH Y,
BRI EOBZELTRILAEIDHD. DR,
BOHGHEREON UOICEE OB R & T 2A
BLITHTND. [ L& DR Sk BRI D RO M
BHICONWTONAD . KEEZ DN DIFHHICITEE
WEF IR EEILIFEOENZ <, MRl LEALND

W

BHICIXESEEOBIE WS ETHD Mk, 19388

. RER, 19635 TH - G188 - 8K, 1968).

BLED & 5 2 ORI 0L, BRI S
FIEDZNICN L DML L TE TV B EERIE (& <1
ZOHE) IKONTE, BN REICAREGOE
DTODITEZICENWBIINBTHA5. L
U, 2V D EYROBEED BIED 2h & B8 o TN IR
BRI ONTIE, ZOXSRELZHRSLONABN
BRETCHSS. 12k, WABT 2L, EUFROMEN
FORBITH 072 ND T 2 END, WTHICLT
IV ERNAREETICH 7255205 ETHD.
ZLT, BROBFNLDIEE, XY 2hEECIZRN
STENEND T ETHD. :

V. 7HROEERE A SN SHEORRIE
L LEEORRIEE & OBEXE

BIEHTONIZE S IC, BEOHERROEAERAD
T RN BIFEE, RIMEORBICH T 2BADN
5. UL, TOXSeiEEORRNAED BRI,
W ODNDEBENAS N, ULinbZERN7FDOILEED
TERBD RN L S SBBACHIG U TN BRI AR &0 5
Nd. POLBELOXDLBYTHS.

(1) FRETCHTE S RF R EAOE L oicMT <O/
CHBNBBITHD. T FEOERBEORD M E—E
(Fagus Antipofi Hegr) DZINTHHZICH D DONDBIE
M, RETt R E CTOMIC 2 DB LWESHEE L T
>.

TR0 RN CI, BEEDOBRESWEEND 7t
DREMBETH DY, B TREBHEEDBENLVIERZR
LT3, DEQHHHAHREIOE U oICiZE#EEDBD
ZVEEZRLTND. 51, HHERTEIORREDE
BAEDOBIC, SHOBIADNDY, THDIXERS]
BICHAT BB N D NFIRIR TN #EE
FTRHONEN. IR LT, RFHEREHOE LoD
EE D BICE—BICRPBOBrALN, SHICCh
B DZINCIE HASIBIC BT 2RISR 2 TERRIN R K
BETZLONLN. I, FHHERHHOREDLE
B, 7HEEND TR, ~BICREOHONEIN.

(2) HEEIHAH N SRR ST T BicA SN D
BITHD., TFHFEDEINT, Fagus palaeocrenata
Oxrursy NG F., crenata BLume ~OBITNRHHDLN
3EEBZOND. THRAPTREOB/NEETEOB/NT
»HD. HEO LT, BEEOER - BEBTLMIDE

CKEHBNDLDODWEHBNE LD LW, —F, BAF|
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ENDIERL TN EHEED <Y B2 XBHCET S
HBICOWTI, COX S RBfEis, L AR
KEETBIONCHD. SIOIC, MFttcrRELEmT
DbDIFRBTE BEEDOBBNEME L OLONE L
o TND.

FETI RO AN, BB « B - BREED
KUHEBIIFHEOMBEICELMbAEBE LD, VL
BHHRZE D - TNDD, i CIRRSA « BiESE
DORMECRER 22 T2, LVBEShIZHER
THBEZE OO 5 Il -TNS.

RleONz & 3 DT I, %%%##&mﬁm
LEENFRGIN D, BRSSRONIEHCBITLIZC
LERTHDTHSS .

(3) AN S BRI N CORIIC A B M BBILT
$»3. Thix Fagus crenata BLume DOZEADIES
BOBEDLNEN - TLE 3 BEOBLTH B,

RHRIGICRIAL T, L2 <02z LThobn B |

BHB.

HIRB L EEEDO LWL BMERLEY, RO L

DI 2MAL, RELTHOOATNS., BAT A
NHBOND & E DA, FEADBENE B
AEOBED &b icbnBEERADNDY, BT BE
AOBHODOND 2 EITIE, HiEHAECEEEOMELE
LT BRMOBROND . &I, LSO,
HKEBORIK I EOKBEFHEOBADEBR 50T, »
BB LWEEEZ2L DN LTWBEBRRADNB S,
- Zh&ETFOUERE DBRED MO BE DRI DRI
BENED BEISEIRN H D C 2 PRI h B .

PAEICDNIZ 3 DORBFIC 1T D 7 F BOBEDTERED
BILEBAROB I, ZhEhE L& S EeR
LTWBHDTIRI L, DD Z0BMET 21 LT
IO CEBAOND. BIRTIX, BEEOEEOETICE
ERTHENREZENTNE D, (1)« ()« QDB RN
KU o T, KURMMEDIRRED b D SBREDRELE
BICBMNVEE R D o ImENICIETNWTE 22 E 2 50
K5, ThiZ, KOBEMRREENTD - BB
BHICKkbN, JVEVCLWERBICIb s T 2%
BHRLES.,

—77, BRI NWTIE, BEROZ I RIESZED
BEIBRCHUT, BHRICELLTHNE XS IKiRD
NBOT, RERREGENBLT B 205 C E2F Tk
RTEDHAD.

W 7rEOERECHSPND
EROBHELLZOER

EDROBENK VRGN TH oI 2 EZ DN BHH
RIS, EYEEOBBIETHD Fagus Anti-
pofi Heer QEEICDHEZRLEE BNHO DL TN,
—Rt e R & Uik AR I RIC N TR I b
D% <, FI-BMNEED - OHIROE S bEVER
NHOND. TOLXDRREHE, BED7F TR0
AL U THELNDIROEDRT KM (Fig. 6d) kKW
<BINBINN. IHIC, HFIHBIHIORETIX, BbiC
BHEEDZ S DBIC XV ERSNTVWBIELETHBICD
PNPDET, —RICKRBEDERE T IENLZ WD &
Bhd. Thoid, EYERDERE OBRRICHE<H
RE2ET D RE W « 6« RRED #HERA Y, Fa-
gus Antipofi Heer 2iZ L& L TE LD BYOED
BEICE > TRRL D D TRAEN o T2 C L BRTHDT
HA5.

ST AN, EICBEEDEN G 5 B MR R T gt
BIHIOBLORIZIES AT, RFFHTEICKs &7
BOHWRORE (Fagus Antipofi Heer) DOIEFREDHE
INCBAERICITE R (Fagus palaeocrenata Oxutsu,
F, protojaponica Suzuki) 1355 0NBIEEDELH
EUTND. Fiz, fEAED, R¥ B & i MoK e
WIS, — IR RO AR ICITLIR b D &

ORI ND KD ICR-oTND. Thik, BEHIE

SEDRIETH o725 5 T E b, BEN SRS M
TOMEERIC BN TN TERC E2TRETODTHD 5 .
OIS, FFIEEI SR N T, BT
B0 ORIROESICIRNSE L3 LWEBR AN hE
b, HIFRECERBEO LTI 28 L2RT Fagus
palaeocrenata Oxursu NS F. crenata BLume ~O -
BT 0aonD. FRICEED 1 Th, BE TON
&5@%2&%%ﬁ&6n5 i, BERTRS3

» KVEHHROBEHICENTNTND L LR
twéa%x6né
LL@«LZO@%%L&E“%@&@E@@M@7
FIEOEREICH >ONBIE, DETED bk b2
VNGRS IND o nlmDICE Uin & 2R T HDT
HA5 . TRDE, EYEEDOREDEREDOREIC L -
TEERBRE2ETIHERD S B, DL EbEDEN
PHRFRD DI IR - 12 C LBEHRT B HDTHS 5.
IHIC, WEHLED 7 baIECE, FOTERBW
WEO Fic AINEL 855 bND T EH5Mvbh
5. COXRSREE, FEDTFOHDMART 2IC
HONDEOBERDOHFNICADEDTH - T, hiit
D Fagus palaeocrenata Ogursy ICH 513 JGRE
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RO TN THERT2 NS X578 bD TR
W, B, D) BB L, BEOTFChBbh
B2ODEAT (FANTFEaNnsF) OROERC
BRENBTEND LR, COXd BREND, 5
ICDNRTz & B RIBARI O BEEICBIE L TN DB KD
WCHED. TOEDREMIZONTIE, HDINIBESE
RS NBIKEROERSE EOBERZ OB NTHAT S
CEDNHEINBT MDD LNRND, SHROMED—D
THH5.

BAEOMER - CiF, 2 OHIROZFICIE UTHEYIOIE
BREADRRERE LY, ZNENOBEEZIZ 2L T4
DBEFRONTND. & A, WATERE I HATER
EINSENTHD. TRLE, 80w AR I IEmE
BOAE <, BUENS D OMROES 14 L, &
BERS K& W&, SADBIBOT D&, BET
BB EDEBEZ A DTN T B 2N T &
THd. FIEHISCIEIEEREINS {8d &, BATE
XY OMIROEINEL D &0, REAIEOELN
LB ED, KHOBNHEMT D&M, BETHD &
DR 5 A DHATHECH D . WIETHAL,
B DIEREIZIKS DFERERONG A I BB 2 HD
%ﬁtavé%iﬁﬁa

%L@«t7%%@%%§@%%@ﬁﬁ%ﬁmj #
B=HLD B DIZ DN TRIBATEREN B ATERE~DZEL,
THY, BREHD DO DN TIREZ O BYHZ LD H
BONEEEZBNESICbARZD. LNLAYD, B
EEDREYNC DN T DR A DFIERORBRDFERL, TOX
5 kR I AT MICREES RN B ICEBDbNS.

%@k%ﬁ%%@&é@@@é,ﬁﬁ@%AﬁJMb
TNDHDOWND -1z, BERERLDHDTHHEBD
AR L TN DD DH -0 LT, TERRLHEEED
O ORIV ATRNC EPRIDNTNS.

I, BENMECFRLTH-TY, BENSHD—
IR, ER2ZEHRL, 20BREICTFERKESET
ICbELIEEA, X LONDREICFELSESETIC
%#nt@w&@@,@5ﬁkﬁﬁﬁwmém%tbﬁ
ERLBANZZBHONTND (MiLTHORPE, 1956). &
DK D IHAEFERE ZINBAETERE L b D &K 5 RTERE
&, BBEE OB U OX M TN L, FizzhoE
6%5%?&%@E%&@é@?&ﬁuib@—ﬁbm
WEHEDRHDDTHD.

LizihoT—RT 2 &, BEEREIEATZREE OO
AL 2R L DICHAD 7 FEOYE ORI JEREZS
fa, DA MBS BT UDUCREAT 3L LIS

W n

AR En& s IcBbnd . EHEED LD S
B2, HEEDEE S NEREER O LS DM
DOEERHE ML, BEOBROEBLOEREZEZ IR
5, EDICHEBEN O, oIy VAL
IFEVTFC, BREIBEICONWTERRRATNLC &
PRETH DD . BHEITDNTE, LEDREREND
MICED, BDENBETRWTNED, TOFEHORE
WHSE OIS DETH A D..
K7, THBEO ERED BRIEZ D RRIZEMIC
i, HABEPRELDDODIEETD, MOHIEE
FEEANEBLUBRNIREDREHDADONDDT, TOX
BREICDNT D, ARSI OB BN TRE S
BERETHSS. '
Ws & &
@E%&ﬁ%@(@%% & IHERE OBRED
&M&@@k&@&é&%@ﬁ#%b,it%ﬁﬁ@%
BEDBLDERIC OV TR ED L S IEZBNBNELE
kOMT@«L EDIZ, TOXD/% FERRIK R

EEOE &, am&omﬁﬁﬁﬁéﬁLomt WD

MNORERERE Lz, &, iﬁ.ﬁﬂﬁ‘i@ oL, %
< OBWTHIZE RN DD LBONBDT, KAOHH
LR L 2R L2,
ZOWgE EINLT, @&ﬁﬁ&@%mé%tz@m
L%%ﬁ#&% ﬁ%@%%%_ﬁﬁ ARG B B
RS O BN ARSI B Ul BRI
PR DREF LRI 5D < SR L LTS . 758,
ﬁﬂ@%% o PR KL UFHERC S W L Tk, KRERFEILR
LHHAL « B RPEMRE—L « FIRAZO HF=R
ﬁ&i@ﬁ%ﬁywi@&ﬁ@@fﬁ@@ﬁﬂ%@k
FEUTCHEHA L LT DIRETHS.
xF B O x #
%ﬁﬁbﬁ* KAz (1965), BB frzgiimE omta
EIRER. BP9AD, no. 7, p. 32~34.
CaiN, A.S.and OLverra Castro de M. G.(1959),
Manual of vegetation analysis. 556 p.,
Harper & Brothers, New York,
EEERIE (1931, FERoEma. EEERE, .
—(1955), HAEMEMMULAKRE. ERENE, 5.
(1859), - Beitriage zur Palae-
Mem .
W, p. 572,

Heer, O. in AmicH,
ontology des asiatischen Russlands,
I'Acad. Sci, St-Petersburg. W, Ser.
pl. Wi, fig. 2,
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FLORA Tanai’s
ASSEMBLAGES GENERAL FEATURES OF FLORAS CHARACTERISTIC SPECIES flora assem ]
- zore'
The flora contains abundant species now found iri the subarctic and i
© subalpine i . . . P . .
Upper| regions of the Japanese Islands, but not or rarely those now distributing in the Larix dalrica var, japonica, Picea jesoensis, P. Glehni, Belula cf. platyphylla
14
cool-temperate region of the Islands. var, japonica, Scirpus sp,, Chamaecyparis sp,
FUJITA
FL.
L The flora contains abundant species now found in the subalpine zone of the Lerix leptolepis, Picea Glehni, Tsuga , Pinus iensis, CI
ower]| ‘J-:man:s:flts:,anﬁ‘ z:d several species now distributing in the cool-temperate bisifera, Plerocarya rhoifolia, Juglans mandshurica var, Sachalinensis, Fagus
: X
@ g e Islands, crenata, Quercus crispule,-Prunus cf, salicina, Phellodendron amurense, Siyrax
: Japonicus, Menyanthes trifoliata
[
TSUKABA- The flora contains abundant species now distributing in the temperate and Carpinus Tschonoskii, Quercus serrata, Corstus heterophsila var, Thunbergii,
cool-temperate regions of the Japanese Islands. Especially, such species as Fagus crenata, Rosa sp., Acer Si Cornus
RA FL, Carpinus Tschonoskii and Quercus serrala are abun dantly found. racemosa, Kalopanax septemlobus, Styrax Obassia, S, japonicus, Vlbumum Jurcatum,
Fraxinus longicuspis
m
4
15 The flora contains abundant speci
8 Upper] regtons of the Japancss m“d: ;Z;‘:::’e:::’:d ‘C" :“9 s;l’bﬂdfmclbzﬂd subalpine Lavix leptolepis, Picea Glehni, Tsuga diversifolia, Pinus koraiensis, Betula sp.,
2 cool-temperate region of the !s'hn s pecies now distributing in the Fagus crenata, Prienus sp., Menyanthes trifoliata, Trapella sinensis
& .
j2]
=] KORIYA -
& 3
& MA FL,
i Picea ii, Pimus 1 i
The flora contains abundant species now found i -t i prowiezit, Pan « Juglans
i LOWEE| and the montans of the Japaness. 1danse, oon o:c:::m::z: :pr::r;:ﬂ:m;ez?g ar.sachalivosis, Carpinus japonica, Quarcus of. erispula, Ceratophyllun demersun,
8 tributing in the subalpine zone of the Istands. F:;;:y:x.:nﬁpamm. Prunus cf, salicina, Berchemia racemosa, Slyrax japonicus,
=]
=
Each locality yielded a flora which contains adundant species now distriduting .
in the temperate and cool-temperate regions of the Japanese Islands and some Picea sp,, Juglans mandshurica vav, sacholinesis, Populus sp,, Carpinus Tscho-
species of evergreen trees in the warm-temperate region of the Ilands. The noskii, C. japonica, Fagus crenala, Castanea crenata, Quercus serrala, @, dentota,
NAKANOJO FL, “m contains rarely such specics as Albizzia kalkora which s extinct in the Q. crispula, Q. (Cyclobalanopsis) salicina, Zelkova serrata, Albizzia kalkora, Acer
Islands, pabnatum, A, pictum
. The flora contains rarely or not such genera as Sequoia and Glyptostrobus which
a3 are extinct in the Japanese Islands, but abundantly such species as Picea Maximowicsii, 3 ia iaboni i
) < Ma icai, japonica, Juglans megacinerea, Belula sp. Castanea
% FUKUROHARA Jjaponica, v{uglmﬁ megacinerea ar;d Paliurus m?pomcut which are ‘exlmct in the crenala, Fagus crenata, F. japonica, Quercus crispula, Q. aliena, Q. serala, AKASHI
o FL lslandz. lh: flora chiefly consists of the species now distributing in the temper- Magrolia kobus, Acer diabolicum, A, picturt, Paliurus nipponicus, Stewarlia -
.| ate aud cool-temperate regions of the Islands. Especially, Pices Maximowiczii Prendo-camellia, Nyssa sp., Sisrax japonicus, Menyanthes trifoliata FL.
and Menyanthes trifoliata are dominant to frequent in the flora,
Each locality yielded a flora which is similar to that of the present vegetation, B L )
2} The flora contains a small number of species Which arel comparable with or - Koribai, I pa Kacmpferi, japonica, Sequoia sp, , Glyplo-
& identified.to the evergreen shrubs or deciduous plants now found in the warm= strobus europeaus, Complonia Kidoi, Betula grossa, Carpinus mipponica, C. Tscho~
8 B t6 region of the J ceTstands,  and contain a Jess number of species noskii, C, laxiftora, Fagus crenata, F. japonica, Castanca crenate, Quercus
KOYANAIZU emperate regio e Japanese: 3 i i 9 . . I . e
S comparable with or identified to the trees found in the cool-temperate region ‘f"‘:"f“' ?i aliexa, Q'A serrala, Zelkovd servale, Ulnins protojaponica, Busus SHINJO .
=] FL. | of the Islands. The fiora contains abundantly the genera of the needle-leaf [ ' /0Ponica, licx conuda, Acer palmalion, Paliurus cart . FL.
A treos which are extinct in the Islands. Trapa mamilifera, Nysse sylvatica, Styrax japonicus, Smilax china
NISHIHAGA Every flora contains abundantly the genera of the broad-leaf trees, 'but does Jjaponica, . Populus , P. aizuana,
occasionally some genera of the needle-leaf trees, The floras are dissimilar to Betwla protoermanni, B, cf, grossa, Carpinus cf, erosa, C, subyedoensis, Fagus
FL. ¥y 3 , Fag
that of the present vegetation, but resemble considerably the floras in some palaeocrenata, F, protojaponica, Castanea crenata, Quercus crispula, Q. aliona, MITOKU
(AKAGAWA T, | arces along the coastal region of Northeast Japan. They contain abundantly Q. serrata, Ulnus prolojaponica, Zelkova cf, serrata, Ficus cr nipponica, Neolitsea
*| the species comparable with the evergreen and deciduous plants now found in , Machitus protoj Oishii, Liqui formosana, FL,
. the warm-temperate and subtropical regions, and frequently species comparable Cercis Endoi, Mallotus cf, japonicus, Rex comuta, Acer pmtodxabol:cum A, pro-
[KATABIRA  FL.)| with the trees in the cool-t te region, Patiurus p
=}
1>
<
~ Both floras contain abundantly the genera of the broad-Jeaf trees, The floras
71 | contain abundantly species comparable with the deciduous trees such as Bella Picea sp., Melasequoia japonica, Populus cizuana, P, Sambonsugii, Betula pro-
SHIOTSUBO  FL. | 0 " 24 Acer found in the eosl-temperats gion, The Tennoji {1 tains , Carpinus Fagus
B - e region, The Tennoji flora contains P N s 5 N
abundantly the genera of evergreen trees such as Cyclobalanopsis and Cinsamo- Quercus (C. psis) b Q. (C) p . Q. of. erispula,
TENNOJI FL, | found in the warm-temperate and subtropical regions, but the Shiotsubo Zelkova cf . serrata, I fras Oshid, Acer subbic-
flora does not contain these genera, tum, A, A Clethra
The flora consists chiefly of the species comparable with the deciduous trees
such as Betula, Fagus, Acer and Tilia found in the cool-temperate region, and Giyp , Belula 1 Fagus pa-
. , Fagus,
KUROMORI  FL. | contains some species comparable with the deciduous trees distributing in the , Ulmus afras Oishii, Aar subpictum, Lindera cf.
= temperate region. umbellata, Sophora miojaponica, onspyros of, kaki
=]
=]
a
AKIMOTO d i
@S FL. | Every flora contains specics of the broad-leaf trees T“’}:“‘ Piuns (Haploxslon) sp., Pinus (Diploxylon) sp., Sequoia sp., Comptonia Natwma-
% . the deciduous trees found in the temperate and cool- femP‘g"a‘: "’E‘"““ ey smi, Carpinus subyedoensis, Ostrya subvirginiana, Castanea alavia, Fagus Antipofi,
5] TUCHIYU FL, | contains such species as Sequoia sp., japonica, " F. protojaponica, F. palaeccrenata, Quercus cf. serrala, Sussafras Oishii, Zetkova
and Alangium aequalifolia whick are common in the Higashiyama and Kurojwa N
QS o of. serrata, Acer p | of, arcgutum, sp.
= OODAIRA FL. oras.
Complonia Nawmanni, Plerocarya Carpinus is, Ostrya
HIGASHIYAMA | Both floras contain abundantly the genera of the evergreen and deciduous trees aiznana, Castanea cf, atavia, Castanea I Quercus (C: ',cfy
FL. | found in the warm-temperate and subtropical regions, but commonly such gilva, Ulmus protoparvifolia, Zelhova cf, Ungeri, Cinnamomim! oguniensis, DAISHIMA
genera as Ostrya, Carpinus and Tilia found in the temperate region, Liqui , Entada ,  Rhus mi Tilia FL
. distans, Alangiunm aequalifolia .
KUROIWA FL
: '
TAKI FL. The composition of the floras differs considerably. The Ryozen and Taki floras | rpgsequoia japonica, Sequoia sp., Juglans miochinensis, Populus xabaytishii.
contain some genera of the deciduous and evergreen trees found in the warm- A pmmmmm‘ ‘Betula mw,,,m,mﬁ,a' B Qobac, Carpinus protocodatus, C.
SHICHIKU FL, | temporate and subtropical regions, and also the genera of the necdle-lea i . s-Satoi, Ostrya subvirginiana
trees and the deciduous trees in the temperate region. The Shichiku flora, Fagus A""” ,, Quan‘us Mandrallscae, Q. Hangaii, Zelkova Ungeri, Ulmus
H > gu ANIAI FL
>| ryozen FL however, consists of the genera of the deciduous trees found in the erenatum, Li Japonica, Acer ezoanum, A. .
51 2 . and cool-temperate regions, mbpncmm .4 Twaii, Tilia sabnobilis, Kalopanax acelifolium
]
The flora consists of the genera of the needle-leaf trees and the broad-leaf Populus latior, Co-
. N . Ginkgo sp., Melasequoia japonica, Juglans shanwangensis, el " C .
trees found fn the temperate and cool-temperate vegions. It contains sueh | PSS S vl 0 Phuty o, Schmidti, Fogus huradaensis, F. Antipofs AINOURA
KURODA  FL. species as Complonia ;’Mu,saw“ and Ginkgo sp. which are common in the Zelkova Ungeri, Z., sp., Acer subpwlum, A, fatisiaefolia, Aesculus majus FL
Palaeogene floras in Japan. A .

Table 1,

Table showing the changes in floral composition and characteristic species since

the Early Miocene in the Southern Part of the Tohoku District, Japan.
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The Chronostratigraphical Change of the Vegetation and the Functions of Plants-

—the Morphology and Functions of the Leaves—

Keiji Suzuxt

(Abstract)

The genus Fagus, which is now distributed in
the temperate regions of the world, is represented
by Fagus crenata Brume among the deciduous
broad-leaved forest in the cold-temperate zone,
and by F. japonica Maxivowicz in the inter-
mediate-temperate zone in the Japanese Islands.

Fossil-leaves of the genus Fagus have been
found from strata ranging from the Early Mio—
cene to Holocene in the Japanese Islands. Based
upon the different species of the genus, mea-
surements were made -on some morphological
characters of the leaves (leaf-size, number of
secondary nerves, leaf-area and chers), and as
a result a sample of ,Retardation” was found.

Investigations were also made on the relationship
between the processes of the differentiation of the
morphological features of the species of the genus
Fagus to the chronological changes of the vege-
tations since the Early Miocene. The ,Retarda-
tion” found among the fossil-leaves of some
spacies of the genus Fagus coincides with the
deterioration of the natural condition suggested
by the chronological changes of the. vegetations.

Finally, discussions are presented concerning
whether the chronological changes represented
by the morphological characters of the leaves
have relation with their functions. -
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BEEGRBEZLOHEMZNE L L THDDFAEZ
NEV BHRNFLER « HEEROEY2XRRE L TNDID
THAEDHECH LIHOBN DD LR L.

EHZE=RC T 2EOEMED#F & LT Fagus
DHROEDRINZR L. COXD REOM/MUKE=
DB D THERIC BN THEERICHNTHRED D
NBCARICBNTRE—EN RS TH D . B
TREARBRICKELT BHEIRD HNBH, ChIicH
6 U TN 2O EINC T BRE/METH - T, TEEN
BT BEEEOMBN2ER L TNB EEDND.
HEBIEORMEDORE S LT, BE K5 - Y 20
OERENHITHNDE L TEORAZESMC LS -
oS, TEAUNEY LIz DT H B SEEIEYI O AR
BFFELULBNWFICBILL e/ THD L, BIB growth

retardation DR THBEELDC &iF LAKRE

FETDHOTERN . TNEHEBYOLEEREET
* ESHSHHN

NIETHESNCDOIND T ETHD.

B E=2E L TOKBEE IS ER Uo7z
2, HRICENWTHIKICRO THESE2E U TRE
NEELLUIZEEDNTNS . KEMESLTNEEN
ICE DR TEMENT D ERUAREZOND . &F
TR L T8RS, BR3] 2EHTS
NEDRBXHNENTH o7z, EROFERES LT
FTRELEBILTNDDIZEE Y, BUEEKETDH
FFIREDRINC K > THIRIZAZRZ - T2bDICED .
FENBUICHRIZEREZ R IR U le KRB VBB X DIE
NHD. DRV TERILFHERSI DTN D AxELROD D
HWZERICEYT 3. Axsirop & H.P,Baney O&R
KEERBEL, ZNICK > THEYORRKZE R B

PBLTNB. ZhICEBEBLERLTNBDIX equa-

bmwﬁéé.E%@Wﬁ%ﬁﬁM%@ﬁ@%OE@%
&% equability 100 &L, ZNXVEESKE P ETT
DINFIZED R T BICHE - T equability IXFST 3,

" NIl-Electronic Li brary Service



The Ceol ogi cal Society of Japan

B &R

Z LT AT ISR U 2 REVEABIIO B0 M
equability ZSRIEOHURIZAE L TNB & HEILTNS,
AR U 72 &k 51 A ISP 3 D S K
MaNUiz. NG B—HFTWRT B EE M1z, X
BRELDIRIN o To 7 v — T OREEIRL U TED A7
oS EI RN T, COZLREERD 73
FHE R « FER  BED 7 v R RBETIZ—R
UCTHIEZERTHD. XEDX S BB ROH
BH/MEERFRC RO N 2BSE IR T, BIFH -
FHIRCRD SN B EBREHSEROTH D . AIER
TEDE D IeME/MUINEE CTeDTH S 5. fEh &R
T RO DEENRRECE LR STINDTH D &E
ABDDOBELDHVINIZEZITTHAD . HEYIRES
BERICET R LORDZORERICOVWTIRMALE A
. BEOHEY CTREREA THMEDOEMDRS K
WHENEEEL 8. BEDER D » THHTEIS4E
3. COMYOBEECHT 2RI HERRDHEES
FRCH - EZBND . THILSEYOM/MEDR
FIZBEBEOBICH D L EX T B 2B,
4, BAEYREEDDEIL D LEEOBEWITCE
I, NEEEEICE T 2008 <MD, SIROIE
THEERL TWIEEZEFENRY. BIBSEDSREENET
THFHNT B LIEELNTH D . FnEIC R
OSBRI EERDOERN D PAER « Frae~TBA L
ETTNZEYIRNT B 2SR EZ NS, L

B %= ' 71

U OB GBS B SRR 2 — B L.
B K& 0 B2 288 AR N T EHERICH
WTHZEDRE MBS oo E ik E 212V, BIFS
HEICAZ BN NE, 54 LHIROTHSIE
BARVED - TWENEZZRITIZRS RN . T
ERRVBDLENT, UHbESLT2EEESARE
BEDMA T RGREREZ BINEE . EREOMAT
BEIR, EEEKIRIEARD BD RN IRIEKEOITI
ENEMETRLTNSG. BEQOHHETRS NGB
BB KRBNERTHD. HEROBEYLEN SR
TEDSBREDZD & 5 REBENFE LI L ZELD
NI . ENEETNL, HOX S REROBHARD F 7
Fb VA LEEHRIEN 12 TH S5 . BEOKEREC
DOEEROEGRICDREPB > TNDIDTHD. Z25KDH
TEDEWZEDE L WGIRIZERE DL 10N AR Bl
BLELOTHBEEZIBZREBIRN. XCDXBGE
DA T D& 2% Z SIEY O ME D 7z <
BHAHES . :

MR 2 T RO NS EMOSMEDRE & LT
EHSEDOWAT BRERE LN, WRCNE—DDE
ATCH o THNC HBHDO FER D DN bENLN. L
N UBEORT LR OSIBEZ A B b M2 FosEHEs
DFEIDIRL, HORRNZEBE X BAHRD &

CEEZTNS.
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