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Abstract : This paper discusses Paleogene climatic fluctuations in Japan based on
the floral changes in time and space.

Major cooling events occurred in the midlle Middle Eocene (latest Lutetian),
latest Midlle Eocene(late Bartonian), earliest Early Oligocene and late Late
Oligocene. Major warming events took place in the late Middle Eocene (earliest
Bartonian), earlist Late Eocene and latest Early Oligocene.

Climates had undergone a net cooling and meanannual temperature had
fallen to about 14C° from the Midlle Eocene through the Late Oligocene.

Latitudinal temperature difference between north Japan (Hokkaiddo area)
and south Japan (Kyushu and .surrunding area) was probably 6-8°C throughout
Paleogene time. The difference is slightly smaller than the present one in Japan.

The Paleogene warming and cooling events in Japan are almost synchronous
with those inferred from the oxygen isotopic data of benthic foraminifers in the
world and the leaf-margin percentages of the floras in western North America

and Alaska:
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2.1 Bt (P)

KFEHEEE . BEHETH A KB R LR Bk
1<, i, T 5 EHAERINERBE - OBFE
BORETH 2700, KEIHOMEERIHSHT
UV, BUAEE (MR, 1964) ©IEMLAR (EkiEd,
1972) Wh &AL oD, £ REES
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Ho PIAEDSY M, ERTIBEMSGELLLEC
DHBEFERDAE S 1T I ZREEIE B

2.2 iaEHPREETE (B2a)
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S h, PHEEYETESRRE L bItEN S OFERHFXS &
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L L, BRSREMERBELT 2 MAERSDLVwbOnEL, £
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Fig. 1 Map showing distribution of main Paleogene leaf floras in Japan.
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Fig. 2 Relationship between classification of forestes of Eastern Asia (Wolfe, 1979) and climatic division of

this paper.
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Table 1 Inferred geological ages and paleoclimate of Paleogene leaf floras in Japan.
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R ERET 2EPE L h T @, 1986
BE) M, EHBRUZ0O L ToMED FT 42 (K
Koo ik, 1989; = - HF, 1990) & R/IKE S /LA
(R, 1990) A 5, WHEM(LAET E3 B¥IciiE S
Johs, BFEYEIBES-BEEE, FEHEYE
BEREE AR,

BE (07 %) e hES o9 T 2 /ERK
AR BT A AR EE 1, BEEREM»EL (&
BERIE 30-40%), ToOYEEHiE-FFHHEZEL ShT
W REEE & REL B T &b OB L AIBMY Shi
(FAEE, 1975). £D%#%, 54 Ma @ FT £ (Matsuda,
1982) & 38.3£1.9Ma ® K-Ar £ (FA7#H, 1989)
DIFRDOKRE K BB ZHHERBBONATVD, KmT
&L BHAFTHREBOFERICHED E3 RITNE D 528,
AL OEA IS D W T IREENE B

BEHAEE - ERKLEE, SEH T 2 EHEE
BENEyE I E LTV (Imamura, 1957 &
¥, 1959) 75, K-Ar Z£iE BE2b-01 BB ShTW3
(SAREEH,1990). A TR, E3 ITfiiEST 3.

B)EmE . MEBEOMYILAEO T ()Y
B IRBIEME, IR (EREMED =EREY
Bluoxibsh o (B, 1938: 38, 1976) 45, K-
Ar R E FT ERP SR ZNFN E3 K& O1 mific
MNEBSFOohE (RE, 1987: R - FE, 1988). B
JIEEE S FARATE s & BIELIER D 5 1 2 DIt L T,
EIEnBIRELER s SR, TiE L ofT
BES-HAH» SEEIBENLEA KB D OIS
(38, 1976: /N, 1983).

EIFE (35LD) A (WH<2) « R (Lol
o) tEE LR oHIER oMY LR G, i
BEHSEE Y B fo o AR ER FS oY LAR L s h
TWic (iFH, 1986) 28, REE LA OEEBILAERE
(B &, 1983 ; Kaiho, 1984)& FT 4 X (38.0Ma)
CRFS = 1k, 1990) » & BHEEYE 2T B3 g,
fiz B3 BE MBS S b, EERELER I
TRILEER & £ 5 BEEME D O, BEHRELIER IS
R P W ERIAEERHIBR D TS W HER - R BIRESEE
N, BEELPOBBEIBE~NLEALLEDLNS
(Tanai, 1970).

2.5 HETHETE (O

E# (2o %) EwE: NBERoEYLAER, T
MH» oL, BE (i), EES, HEMEIMS
LTWVW3 (Matsuo, 1971b). EHBEYERIBEES
(1972 + 1973 » 1974) i & 2 BFX OO IO, #
FEYB T o « BA7, SRS & YR PR

PR OEEICAE T 5. 2 E L CEEHERAH D
B, EHEYHIERSERLECBRTOBRE TR
#ow o, ThH» S EAANERED SREE & ERL
PEDLNS,

s B LR OK TER A & E3-01 Ao 421 %
¥ Globigerina ampliapatura Bolli OEEH A
L3 h, N EE O MEER EET - AT
LEFE I N (Sakai et al., 1990). LrL, O
AR IR THEELEVC & o FE LA DA HEEDS
BB, F, MNBHTHMOBE S SDHXMNBELEI
¥, Ol ge-hritail o B EE HESY
B ©f/ REMARICHE S N2 LA O A DEH L
(Masuda, 1970 ; &#5 < ?8H, 1974 ; {&#E 198875 %),
FLM AL D E2a-01 Bk o BBt cx 2D
BRERSNTVRYL, B, SHMNEROHRERE TERoks
FHRICE BTN 574 4 b KIUBEIRE &R OB
B, FOERL OHBROFEEHICL-TbbE Nk
HDEEZONEFAH4 1+ (WHhWARES) (LR
o fERE, 1989) © FT &£ (E#8 - #k, 1985, 1987)
FhFtEioREofERT. Dol ind, K
Tl &0 b A NEE A BT - Ei O &
ZZ, BEDd o bHEYE A 01, EHEMEE 02
i fIED T 5.

HREEYRE . BEHRELERE TR E L2
W—IRAET B ST hEEE LY v 7 L LTET
MR 3E - BL, 1956 ; Tanai, 1961) i, #»
S TR ARIREYIEE & 0 FALICAIE S 5 it IsE o
PMLEBEELZ S TW. LaL, FT E/8 KN -
i, 1989 ; =i - EHE, 1990) LMULAER (HH,
1990) » 5 Ol RMES T 5 3. BEHIERIE
EIRT.

B (Udbb) HEHE : LT o/NMEREICER
4 2 AR, EHRARER DT v TR bR
HAE OE LGP 575 0 M- AREYE LS hTw
o GEWE, 1957). 2, SR AREERHLE LS
(Tomita, 1970; EM, 1974) icttbxh TV %55,
BEAEYEELR O T oM I EEEnE et 3
i, HEEDEOBEIIEFRBEE FHLL
LEERELMIcHAML (G, 1962), FEEBRLEYE
EOHEEN (Z5HE - [, 1984 ; Tsuchi et al. 1987;
W kg, 1989 ; EiE - EiF, 1991 » SHEERNICEH
YR Ol HtHICBE S o 5,

Bk (b)) EE (K FmEEhlkEoF
WER TWOERIMEBICHL S LTV RS
HERALIc T 5 B OBIUCS &, BT AR %R
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2R LTESLOMMLAROMEER SHEES N EHRUE
SN O BRI TR B TERML G B O BHREHEOZHTRES €TV 5. MEERRE S ERBEHO AR,

FEIRHL.
Table 2 Inferred geological ages and paleoclimate of Paleogene pollen floras in Japan.
Wt B Ok B OB A H R & HEEEA k=3 ®R & ®

SN B & O T kI
A HTERL A B (Takahashi, 1962-1963; H#%, 1962) it E2a
B HTEML R B (Takahashi, 1962-1963; Hi#§, 1962) A E2ak~E2b | C(FAH, 1990) F(RRK- B, 1991)
ERTEBL BB (Takahashi, 1962-1963; Hi#8, 1962) [kt E3 C(RIH, 1990) FOK#S-it, 1989)
BT L AR (Takahashi, 1962-1963; Hi, 1962) e b 0173 FORM -3k, 1988; Z5 - B H:, 1990; 204 - {5, 1991)
A RIE L A B (Takahashi, 1962+ 1963; Hi 4%, 1962) | BEH ~BEH | 018#&¥~02 | C(RH, 1990) FORA -, 1989; 4 L& b, 1989)

Pf-CGEHE - [FIH , 1984; Tsuchi et al.,1987)

A IR
Bk BRI (8, 1989) BEH 01%I58 Ma(Tomida, 1986) D-SCHIR - €8, 1987; MR i 5, 1989)
BAERRE - BRE (ERE, 1989) EH~WEH | 019 Ma(Tomida, 1986) D-SCHIR - &R, 1987; BIRIE A, 1989)

Ak PG 0 gk
AR ERD - T (K, 1958) RERH E2atk¥ F(HI*, 1986)
FAFFERE L E8 (K, 1958) B4 E2b F(#I3¢, 1986)
TR P o - AP CRE 65, 19625 448, 1970 1981) B E3 PE(¥E{R, 1983;Kaiho, 1984) C(MH, 1981)
WP L 2R (R, 1962; 447, 1970-1981) it E3&K PH(¥ER, 1983;Kaiho, 1984) C(FIH, 1981)
FLIE LB (I, 1962; 48, 1970+ 1981) WRE 01 Bf(Kaiho, 1984)
TrsEdkLRE, 1976) BEE E2b3k
A (g, 1976) BH# E3

b ¥ R AR i
RRK K (R, 1962; {4 18%, 1970-1981) BHE-%EE | 019H K(B&H - #i3F, 1982)
A R0E (M, 1962; (£88, 1970-1981) WEH 018 K(SEH - H13F, 1982)
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Fig. 3 Map showing distribution of main Paleogene pollen floras in Japan.
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Fig. 4 Inferred paleogene climatic changes based on floras in Japan.
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