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Palyno-flora of Middle Miocene Sediments of
Okushiri Island, Southwest Hokkaido

Tohru YAMANOI

Department of Earth Sciences, Faculty of General Education,
Yamagata University, Yamagata, 990, Japan

An early Middle Miocene climatic optimum of Japanese Islands is revealed
by studies of marine and terrestrial paleoenvironments. Some pollen fossils
of mangrove plants are found in a distinctive horizon of early Middle Miocene
(ca. 16 Ma) of central and west Honshu, Japan associated with mangrove swamp
molluscs such as Geloina and Telescopium. This warm period are called
“tropical spike” for a climatic event of Neogene time. In Northern Japan, the
palyno-flora of this time has not been clarified. The purpose of the present study
is to show the paleovegetation of Northern Japan by using pollen analysis.

Samples are collected from the Tsurikake Formation, Okushiri Island, south-
west Hokkaido. The sediments of this Formation include many molluscan
fossils such as Vicarya and Vicallyera, and many plant fragments. The pollen
assemblage in these near shore and shallow marine sediments should be a
reflection of shore and/or strand vegetation at that time.

The palyno-flora of the Tsurikake Formation is characterized by abundance
of Carya. This flora has a remarkable difference from the mangrove plants
pollen containing flora of Toyama district and other sediments of central
Honshu in inferiority of warm floral elements such as evergreen Quercus and
Liquidambar. Therefore, there was little possibility of glowing the mangrove
plants on this Northern Japan at that time. The components on the ternary
diagram which is composed of essential member (evergreen Quercus + Liqui-
dambar, Carya and Fagus) show a very clear difference between the flora
of this place and some floras of Honshu. The palyno-flora of the Tsurikake
Formation is rather similar to the pollen zone of NP-1 which is consisted
mainly temperate and cool temperate floral elements for the Northeast Japan
in the Early Miocene time.

Key words : Hokkaido, Middle Miocene, Playno-flora, Paleoenvironment.



107 W il

T C & I

INFETIE, FEHRIE =ROIEBEF AL X
5 &4 BT, R IC EIE S WEROTEREHE
NEENALICHHLTEL., $hbb, WHEHA
#H 1,600/ ERTEHOHIED > = » 7 o — THiI O
A AEFR L, MMOHEERICE T OfPIBETE L
TWiZ & xl %/ﬁ L™ &<, g@iho Bn
[@h S ERIice v 7o — TR OTER 2155 2 & A
T, Z0%, < v/ o—7RPolEp s,
AN ORER R IR, T, 2 RIS EHR O FEE
Lo FEE O HfE» & b A2 S & LT,
FITEHES 5= v 70— TRIDDBENINE X Vo —
AGLTENLD, MD < v /o — TR D5 O
LB, pRodticd - &M FRER TV, L
»L, =vrua-=7fiioltkad, LT,
S, LB O FENT D Z QIR o G e S 135 R
TEEMh-7.

PIEoiRi» 6, soidbhicksnwt, = v 7o—
TR OL A FER & h A AHEEREY, LarL, =
HTHAHE DX, OIS DR & OFRE
EDBEHREKMRL - bDTH - 1oh i3, OO BE
WL T A ETHIAT ENTES, 22T, /N
T, it o s o gl IR LT Wy
&R TH B tropical spike® O (LI,
L TTSHEWD) OTRBEHEER KN S h i
TAH—BRE LT, Mo REE (SEHHE) ok
HETOLDOTH B (1 XD.

51 B Fitig i E R

fEE, BREhTVB &SI, CoHilgolbp

EDBAIND b DIT LN THhEE ) RETH B & H8HH
L., ZITlEohnalkiliz, 4% SICEHERCKE
DOWELE ST L, MR FAHR O AL 4 HEE )
I A BOHAEE L,

Hh "

LI @ﬁﬁ:%@oBW%%&qu Tk v
P TR %hﬁ,Fa@#%é AT,
—OFH =R ORIEE T L, SRS OHEE P K
s 2 Bk E T 2Rk oM TH 5. SUIRIE 15 T
JEERAERREAICBB L, BE, BE 650R3IES
DIJED & 15 2 itk O M & KICEH O MRS
PG O BUKE DFEET B ENH BV, 51T
D LA, WhWw AEHEEE S8 5T EESHIE%
JE % —ARICBB > THIELTVLEY, oo
W =%0> b, PWE, HARPESEOLAIcX
D, 16 Ma HigOMEE S TWVWBEY, i
gt oy O HE IR - TREH G % Vicarya
Vicaryella %5, WROEREINCEOTHR, LIk
ENTWA™, chonl Ehd, @I, TSH
OHER EEAL SN B,

M b L USHE

e TR OBk, 55 2 KIicR 9 MPLE O iR
OEHIGS (FH 0 Qb o) Zrhlac R L
feboTHB, FINL I FEPEE (R &, 33
KoM oFRKICREN TV S

BB DI Y - TR, R A E2EER Lk,
602 v ¥ a®5HBWTHES L, ROIESMUELZE L7
KOH (10%#A#, 1 H), HE 7%, 3 1),
TK (cone. 4, 7+ Y ¥ B (FREE : 10
43), ZnCl. (BaFiAR, LLE . 2) <& 3@ s ik
5B, SESLE OB, HaRkikEiTy, K&k
W32 ) &Y vE ) —TEAL K.

BBH Y - Tld, Bk ofitticonwe, %
DOHERSEE LT o, Neves effect™ % EETE 5 &
L, T8bL, 9, 1EKowT, ¥xT
DIEBE100EREIE L, > LW TIEIcR#@E b -
Pinaceae (= vEl) %R\ T00MEAEE L. 7435,
e oS BE L T, BNCEESFEL R L
oD, KimTHIEBLADFR OV DREARE 13 L
TWa I EEMTLLTHBE W,



ARG RS O TR (R OTek ik 108

=) L

FIN BREEEMXICEST SRS (O, JthhEstr
D5 ToO 1 HHAK TRELITA | Z{ERLicbOTH D)

| ]
=l= = wle| © o D |moloo m mlo| ¢ |m|r|x|no—zlolo| RSSEMBLRGE 0F
Dim D DS = D = MDD D ol = | m = | Ome—l =20 =< e &
20— > 5 m = z =l DR, o = | |2 mw—|wiD|| POLLEN GRAINS
—|D =] —( o = c |c| o= c ool C |X|C|nm0—u=m
<[ =} ><|D| & D O F|=IrC|D %] clc| o |a|l= C|D| D=
m = Z o D Z|C|Z m|m =] = Z|D == ABIES
=] D w D c ;| 2| D> (= m|o PICER
i S R £ 3" 1= =)= 2 || RE = e
— |27 S
FEE = = - o = ™ == TSuGk
mmm  OTHERS
| {
Lg-3 4 1] — T j— ) m |er——— i + - Bl - :—
|
i |
| ‘ ‘ R
\ | L
| ] -- B L - - ) L " g
- - - EESSS——— - I . =] fo
| Eresa— @ r oy - - om »
—— | - -} R rm—— == | g
e — L m— [~ =N
— ] o - m . ¥ L~ = [+
|E— r A _— no .
= ot F ] - r rr I+ }
o bttt b b a bbb bbb v b I U FTR PR O L SN |
100%

'
Scale: 1div.=2% (+ mark < 2%

53 eSO (FEER) KoL 2IER 100 (A% [E5E L 72 & & OfH,
ZENFTERNICIR D H 5 Pinaceae % B\ T200MM{AEE L 7o & 2 Ok %, =%
NEDLTH S, AUHKRKOEEFICOVWTRAX CBEOL) B/,



109 iz

i

S 0K R

St oFERE, BEH L EEAERNIC W T, 3N
EDOFKRER LI, TORD S S0k,
Carya WRJEEEZBE L TR X ET 5. Fagus,
Pterocarya 73 EDEH & % <
(evergreen : H#k) Quercus,D. (deciduous : {?‘f%i)
Quercus, Ulmus, Zelkova 5 &EDEH & HAL->.
%7 Taxodiaceae &, MZ-4U OJHHETH L < &
#ALd 5. Juglans, Alnus, Betula, Corylus,
Liquidambar, Rhus 15 E1E, KREH 5 123 2H
i S DFEHMDBBED HGND, Bk, FIXICEDLT
EWVERRICPEH T 2160 &, AP & LT, Myrica,
Engelhardia, Celtis, Stewartia, Ilex, Vitis,

Carpinus, E.

Caesalpinia, Elaeagnus, Ericaceae, Diospyros,
Weigela, NAP & L Tl

Patrinia, Scabiosa, Artemisia,

3, Polygonum, Trapa,
Carduoideae,

Sparganium & 5.

& S

fEm oMb ch 5. Totew, 1
SNFALBED S, WO 2HES 2 bl
il %2 DI DHEREFFE 21 > TR S A H 5. {ER
RiFOHERPEYE &, Mo Lo, HERiBEE &%
PP L TWAY, Lichi-T, TEMSOHrTiE, 4
B U 7oalkt O HEREBRBE 2 v RES RO W o iz 45 2 &
B, Wi EEZ S LTofkAkL b

FIMOFERKTREN A A, B, CoOEiEE,
PN b &M A LAHEEST 5. A»SEET 2 HI
BEAEDR =T HA DO Cultellus izumoensis
ThH 5. ZORERE, TNTHREMC, HiEc ez
SHEICEESNTVE, T &, ADHRW
A, RISV EREO [N SRR T H B T L AR L
TWw3. BT Vicarya, Vicaryella"™, &2\ 3
Chicoreus, Certhidea, Anadara kakehataensis
LEXMED, VWb 3 Arcid-Potamid fauna
D HAL A b ES B 5%, Mizuhopecten, Clinocar-
dium, Dosinia 73E, ®RPEENET O LT S,
ZLT, O LllEn 5 Pinus sp. OBREAS
Y 5. i, MZ-2U fhiZof@iticy, REm%
Elhk &4 2 RaoRERMESNEE LTV, Th
DT LS, BOHERERENS, @S H SIEIC,
B b2 k57, TRBIRIVERTS -

feEHEEE N B BIKTLOWE > v b Eh S
v, HibazEE (Jd‘% &L, MZ-4L ofFgitic iz
Nipponomarcia nakamurai DEEL TS 5.
9 L CoOMERGEEEIZ, B OHH i & AsEhsts
MofcbFZ oM. DERILEHOAVEST, Eik
PRI ETH L. F O FRLIEIKEORE T, Fagus
sp. DHEDLNEZHET S, O Fix LS H O 7%
5, TOFEZYLLEBOLEL>TWSE, COF ol
JE S FRLOIFIC B L Tld, FR Um0 HER Y &
Hiohsb, ak, FORREHESD K-Ar 1< &
Bt AL LT, 13.3+1.9 Ma (KA86-1153)
DM SN, COEREBEEE DT, S, MZ
-3 OMEHE, TSHEv i, FillobnsEz on
5 (W, Cokmitly, TSHoHRME LT, Wb
&),

VPbo X, Sl L sk o dERsks
PROFBICTWEBTH - EHETETE S, TDLD
SHEREEBE Ch S, £ IcHERE L T A e LG i
IR ORI 2 S U 72k CTh b &2 5 2 &
MWTEBL, LIchi-T, Y Carya % Tik&
L T, Taxodiaceae, Pterocarya, Alnus, Car-
pinus, B. Quercus, D. Quercus, Ulmus, Zelkova
18 ERLZA D RN ROEEH A BBV, £ 0k
& Fagus % VK& LIchitEnd > - &g s h 3
1o, MHIM O LS iSO HERBBETH - 721 4;
Wirb 69 = s e — TRIYOTER AR5 - 1
DI, YEEOKEHIC = v 7o — TREYASEE LTV
B o fonfgPEAE V. CoT &k, T OTEkEE
= v sa— TRIYDEEH LTL\éjLI%lLch@mmm
EDIEMBIRICIENT, Carya D5ER I % 55 ¢
DKL, E. Quercus & Liquidambar 15 E D H|
BRFLIERTH B EWIHENTL - 1228038 S h

Eob, K0HENS LW,

Fefd, dUEHARO O E =R O EHED
bt 2#%Ed 5 DI, E. Quercus, Liquidambar,
Carya, Fagus &\ - FEREAIER 2 # 00 L,
INEIDDLY FAYN—ITEST, ZHIA TS
LI Ebd T ETRILAWY, BELTE L5
7 HARD. 2 LT, TOBHEMNODP @ H AR
DOHFE T S N fe—E D HTE — R DIEBELE D44
WISH &N, EMNTH 2 T EMEHSNIW, NG
THh-> TV BTSN, BRSGKEE RS EENS
W NP-2 ofEp b oMo 1 & LT, P9
HARTEAG « B OBERESD, E0DIFIENS
WEch s, HWOEKE, CO=MIA T 5 6%



ALHRE RIS O BTt (B oFEB I 110

E. Quercus+Liquidambar

B4R FEZROOELT ZEEMAHOZAY
175 L0 LTRDENBHILBEOHFHZ RO
BLES

W, Ao T SHo kg zEb L, &5,
C O oS (B, 18, S, @) o1tk
OfflkAE 7oy b LbDTH B,

WOKThD» B &I, MMM, b~
FLCRL 2@~ T oy F&ah5b ChoDToy
b E NI, 854 KOHILH AR O DRI
ELEB U 7o, MU O AT SHO bDToH 51
bbb 59, NP-1 Frofkof@sE Rr LTV 3,
NP-1 #7ld, NP-2 Hogiofba® T, EHE~hiE
WO KR ERTIEMIE LD B Z D TH B, L
1ois - T, UMUK O T S OTERHHE R, R~ STE
HONKIRERT bOTH Y, YHUFIFTEEHAD &
LTy T o — THYHBEET S & D BEIVEEI
BESBE-EEZONS.

Pbo ki, Yithso T SHoEmgE, Lo
P OO ISk o [l I D FERI IR & Lhis L 7o & &, Mo
PRI, I RO BB Lt TH -1 T
MG, & T AT, ODP Leg 1270 Site 796

E. Quercus+Liquidambar

o 3R (BF)

o KILE (LHE)
o FRE (5E)

° RBEE (BILE)
CERE (BHE)

Carya

Fagus

FOR FEBRIEHICLIHNEE (BRS) OERERE, FMEHO
RIS DTEMER & DLE. $9BE DOTEMIER O RE & HEaR.



11 L

BRSO OWED b D TH 245, T T T
NIFHE=F 0 FAEEDTEM L X NP-2 aric
WMhahTwa®, o NP-2 wofkis, E.
Quercus MEFRITHET 20T, WBO b0 L0 &
LULARMO DL, oz LT, Site
796 & A & OHEREERBE D 18 KA FZ B T & THEA
BIRIRATE S, LA LEAS, &9 LKool
i, A%, SSIF—snERSNSETHRELAW

= R

Hres —fd ot ch o wl (F91,600 77 4R 1<
i, PERHATE, HWlkicld -7, = v o-
THYIDEE T 570 &, B~ #m ) SRS -
fo. TOLHIEEY, L TRED LD BREAIC -
TWihic 2\, JbiFERgH o RbLE O C QRO
TELAEED SRS L TH . ZORE, KO#A
MU S - fe.

(1) 4ybr Ligig, sl WigEkdko iy e, <

TICEE N BB 2 i R o A % 0 < I
MLk Tch s EHLoN 5.

(20 CTCoOMER, Carya ODEHEICK > TRES S

h, ZhBEowyso—TRYIERESORIES
H#E L& &, E. Quercus ® Liquidambar 70
HOWETHES., 9 Liunid, YTy, <~
7o —7RPBEE L TWiEh > T EEREL T
3.

(31 M oTEM OB R, FhE 4> OFHMKIE
Barzy FAxYN=E LE=ZAFAT I 7LICT 0y

B E, AT BT O OIETIE & 04
A—BHIEICE 5. X oI, T ZOEBEEE, AN
D NP-1 # (R~ oy sme U el
%) W,

X ik

(1) LB E - HEEORRL  SRfIE - BIAFIK -
FH 2K PERE AR O rhifirh e o g R s e
v vy o— JHEIcoWT, HEHE 88, 635-
638 (1980).

(20 Yamanoi, T.: Presence of Sonneratiaceous
pollen in Middle Miocene sediments, cent-
ral Japan. Rev. Palaeobot. Palynol. 40,
347-357 (1984).

(3) 1L i EEHREL - BRI E (i

Ftic s h b < v 7o — THROME. E7R
e (19, 55-66 (1986).

WP i fEB I B 1 B iR O TR R,
MEFABERERCEMRCE  5-13 (1989).
LB i R E A 0 B el T R o
Tek sk, (ki

L M AEB LA AR TSR (R
L s (LIRS AT RIS LIPS 5 D EE =%

(BN . L R & i A e TR 1L
80-84 (1992).

Itoigawa, dJ.: Tropical spike in early
Middle Miocene (ca. 16 Ma) of Southeast
Japan. Int. Symp. Pacific Neogene Conti-
nental and Marine Events. Nanjing Univ.
Press, IGCP-426, 19-26 (1989).

&L - WUNFE - KEES - WAL O
A O HVEL. MU E IR . 5 T4 |
g, HEFEART  1-83 (1982).

b BE— () HAROEE =R O LT S 04
BRI B9 2 AER TR, pp.123 (198D).
Uozumi, S. and Fujie, T.: Neogene mollu-
scan fauna in Hokkaido, part 2. Descrip-
tion of the Okushiri fauna associated with
Island, South-
west Hokkaido. Jour. Fac. Sci. Hokkaido
Univ. Ser. 4. 13, 165-183 (1966).
Traverse, A.: Paleopalynology.
Hyman, Boston, pp.349-423 (1988).

Yamanoi, T.: Miocene pollen stratigraphy

Vicarya, from Okushiri

Unwin

of Leg 127 in the Japan Sea and compa-
rison with the standard Neogene pollen
floras of Northeast Japan. Proc. ODP,
Seci. Results. 127/128, 471-491 (1992).
(LEFH: i B & & B = o R SRS
. wrERAE 18, 130-145 (1986).



ALHRER PR O e U OTEkEHE

112

51 R




113 LBPH i

5 2 BhR




AL E R O s (BUlRE) DBk REE 114

551 X

e
el S s =

o e Mgy @ B odl R

Carya, W&, MZ-1.
Pterocarya, ##Bl%, MZ-21..
Acer, FHREEE, MZ-3.
Fagus, W&, MZ-2L.
Corylus, f#Eg, MZ-3.
Aluns, #BH&, MZ-2U.
Betula, #Eg, MZ-3.
Carpinus, #EH, MZ-3.

E. Quercus, J7E#EER, MZ-4L.
D. Quercus, #REHEHE, MZ-4U.
. Tilia, fEg, MZ-3.

Juglans, W%, MZ-3.
Engelhardia, M#U%, MZ-3.

H

—_
—_— o

0 P2 =R o e

05 2 Xk

Ulmus, fEig, MZ-2L.
Zelkova, W%, MZ-2U.
Rhus, REEUR, MZ-2U.
Liquidambar, MZ-2L.
Diospyros, g, MZ-4L.
Trapa, JfEEHE, MZ-3.
Nyssa, f#E%, MZ-3.
Weigela, W%, MZ-3.
Aesculus, FREElg, MZ-2L.
Ericaceae, MZ-3.

. Scabiosa, FREEE, MZ-3.






