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The Miocene Hojuji and lizuka Pollen-floras of Noto Peninsula?

——Palynological Investigations of the N eogene System
in the Hokuriku Region, Central Japan (2) ——

Norio FUJI? and Akihiro KAWAI®

Abstract

In this article, the fossil pollen—floras from the Miocene Hojuji diatomaceous mudstone
Member, and the late Miocene lizuka diatomaceous mudstone Member distributed in the
northeastern part of Noto Peninsula have been analysed from the point of view of
palaecenvironment such as depositional basin and climate.

The palaeovegetation of the Hojuji pollen-flora may have been occupied mainly by the
plants such as evergreen Quercus (Cyclobalanopsis), deciduous Quercus (Lepidobalanus), and
Pterocarya growing in the Temperate zone. The palaecenvironment may have been a calm
inlet surrounded by Pinus. However, in the earliest and latest stage of the age in when the
Hojuji Member had been sedimented, the palaeotemperature may have been more or less
higher than that of the present-day.

The palaeovegetation of the lizuka pollen-flora may have been occupied mainly by the

plants such as deciduous and evergreen Quercus, Acer growing in the Temperate zone. The
sedimentary basin at that time may have been a calm inlet surrounded by hills.
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Fig. 2 Geolgical map (upper figure) and schematic

profile (lower figure) of the Suzu area in Noto
Peninsula (After Fuun ef al., 1979; Kaseno., 1977)
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Table 1 Chronostratigraphy of the diatomaceous
deposits distributed in Noto Peninsula
(After KASENO, 1977)
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Fig. 3 Sampling localities of the Hojuji Member.
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Fig. 4 Sampling localities of the lizuka Member distributed in Horyu area.
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Fig. 5 Sampling localities of the lizuka Member distributed in Okada area.
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Fig. 6 Columnar sections showing the horizons of
the sampling from the lizuka Member
(A : Okada, B‘ Horyu), and Hojuji
Member (C).
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Fig. 7 Diagram showing the size~distribution of
Taxodiaceae—pollen grains from the
Hojuji Member (left figure), and the
lizuka Member (center figure : Horyuy,
right figrue: Okada), Numbers show
the sampling horizons from every
member.
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Fig. 8 Diagram showing the size-distribution of
Fagus-pollen grains from the lizuka
Member (left two figures Horyu, right
two figures : Okada),Numbers show the
sampling hoizons.
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Fig. 9 Diagram showing the size-distribution of
Quercus—pollen grains from the Hojuji
Member (left figure), and the lizuka
Member (right two figures - Okada, and
othere figures : Horyu) Numbers show
the sampling horizons.
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Fig. 10 Pollen diagram from the Hojuji Member.
Numbers show the sampling horizons.
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Fig. 11 Pollen diagram from the lizuka Member
in Horyu. Numbers show the sampling

horizons.
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PhiciiRic & o A% EHET 5 L, Table 2
DL 5z, BLTEA mild KREEETOWH
WHEBEETEH, TOhT, BRFHFOE1
B & iR o F o085 BHE OfF i, ES
7eboreal $IEB CH W kB T RBLE

Cryptomeria 0% <, 86 BEE THEET
FOMEYHE L oo T B,

2—2) WMtk fisEREARE

KBOERGITICL DL, 2F%¥BLU T, &
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balanus) &evergreen Quercus (Cyclobalono-
psis) TH B, Quercus L34 11 BED 5 £,
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%o Pinus 13, FOBETH L THL-DOI,
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Table 2 Classification, and frequency of elements based on the climatic zones of fossil pollen
grains from the lizuka Member in Horyu area.

Cool Temperate Temperate Warm Teﬂ}perate

horizon | Boreal Element Element Element ~Sut;g eO::ec :tl

S 3% 5% 67% 259%

8 2 6 70 29

! ! 4 68 27

6 3 5 62 30

S 3 15 60 p”

: ! 8 64 27

2 3 12 58 27

! 5 14 58 =

Liquidambar, Cinnamomum ., B OF Nyssa &=
HbH, ChooERIZ, F1BHETIUY%, 2B
H¥T12%, 3BUET 14%, 4[B#T15%, 5@

#T16%. 6 BEET12%, 7BHET 14%, 878
#T10%. 9BHETI15%, 10 BHET 17%. ©
LT, 1l BEETI6%TH B, 2O L 5 bt
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Fig. 12 Pollen diagram from the lizuka Member
in Okada. Numbers show the sampling

horizons.
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Table 3 Classification, and frequency of elements based on the climatic zones of fossil pollen
grains from the lizuka Mamber in Okada area

Boreal Cool Temperate Temperate Warm Temperate
horizon ~Subtropical
Element Element Element
Element
1 1% 3% 80% 16%
10 1 4 78 17
9 0 5 80 15
8 2 6 82 10
7 2 4 80 14
6 0 10 78 12
5 2 4 78 16
4 0 5 80 15
3 2 9 75 14
2 2 7 79 12
1 2 9 79 10

Brich - Tit, Bk, HETEEOEEHI D
HEBRIC X\ EL ~ BRI S fE o HEE &
s,

SEMCE, AB»SOBRTRERNLT
~25%. FHL T, #20%, & FHEREMT
RRERTH LN, PR TR 17T~18% 1T X7z
W, fli T S ROBERIL, FEBET 7 ~10%
LR, th, EEYEOMOBBO
Pollen—flora & 1@+ % &, LR~ EHK
OEIIREB L FERE L BRI 2 F O el
METH B, BEFBOIEHER OF I, B
B Metasequoia, Cinnamomum, Liqui-
dambar, Carya %h B Y., FE =LKL -
T, BANDLEXHLICBLAAThEDL, &
etz it, Temperate zone DREW & S ET 5
ZEMBHL T, BB, BELREDI
KETH-1HEAHY,

HERE BT & L i, BESFEHLOERE
#1{2, lake-border on flood plain association
DOEFE 3, Castanea 6%, Cinnamomum 1%,
Liquidambar 3~4%, Pterocarya 4%, Quercus

# 159, Ulmus 1%, Zelkova 2% —Ti#33
9%. valley slope element (T Acer 3%, Betula
2%, Carpimus 1%, Castanea 6%, Cin-
namomun 0~19%, Keteleevia 4%, Pinus #)
35%, Pterocarya 5%, Quercus $915%, Ulmus
1%, # L €, Zelkova 2%, 3+ #175%. #* L
T, mountain element %, Acer 3%, Betula
2%, Picea 4%, Pinus #135% T, i1#745%. 1R
EREMFEO L NICHET 5 &, & 2T, lake-
border element 3§ 70%, valley slope
element #550%. % L C,mountain element 7>
W5 % THHNDL, MEOEITITKE EG-H
BdHh b, BEFBOTEGTE R, HbHM
BB RL R B OB OFE L bk, 1<
FoRwAET T2 valley slope element 08
BhHim 50 TVbLtHEIRE, b
mountain element, & ¢OF valley slope element
D 1/2~2/3 ¥ Pinus HE®H B &% %
freErbs, BUT, ABEBRONREE
(X, Pinus BEM Quercus BaE &7 5K
~ B EERRCE L, —R, Bar iR
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Table 4 Comparision among Some Neogene Members based on Pollen analyis
Member Name Boreal and Cool Temperate Warm Temperate««
Temperate Element Element Subtropical element
lizuka Member (Okada) 8% 78% 14%
Iizuka Member (Horyu) 13 62 25
Wakura Member 14 78 8
Kasashio Member 12 63 25
Hojuji Member 13 68 19
Hamada Member 9 36 55
Noroshi pollen—flora O~very few 46 54
Yamatoda Member 5 30 65
Kusaki Member 5 33 62

Table 5 Analysis and Comparison of the Noroshi, Hojuji, and Iizuka Pollen-floras
from the view point of composition of the floras.

lake-border
Member name or valley slope mountain
flood plain association association
association
lizuka Member
(Okada area) 21 9% 349 15%
lizuka Member
(Horyu area) 38 64 2
Hojuji Member 33 75 45
Noroshi flora 70 50 5

BOHEES N, HBIRE LV WECHEYO
URESERTD L. BISREHCEH XA
BB E 2 BB, £ LT, HKER, &
BHRR O & B ETFRBLL 245 1B
FEHIR Tl h - 1,
2) SRIRBHERE S O & BRI AT

KB DS b, FAUMBEDO T h o By Bt
tX, evergreen Quercus (Cyclobalanopsis)-
~ deciduous Quercus (Lepidobalanus)-Acer-
~Pinus TEBRINB, ZZTh, valley slope
& U mountain element & X412 Acer hE
BT, Pinus % Quercus ZEHWMLTAEY YDA

VCHIRICEE T 2ERTRED 40~80%% &
DT D, JURFFICBRET 5 &, BEES
DERHII2B%T, THiTEEFBOFh L b
bEETHD, Lol, KEMCEEL D 118
OOCRBETH 10, VWb b B EREYR
B32L3hC b BMmmRE(UERB)
PIREHEDBEO TS BT B L, BHhe
BIRAL L TV 5, S35 B HE R 2485 0 T T Ho I8
3, Fig c BEOW Quercus & Pinus + 4%
fRE LAY, HEBEACAXSD o Xy 5B
~E—FIZ A > T ie B Ly,
EEpEoBMmB SV T B
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315 BHMSIE

&, lake-border or flood plain element 3 38
%\ F D5 BT Quercus (20%) & Pinus (8 %)
D 28% 58 5, valley slope element
i3, Pinus & Acer (12%). RV Quer-
cus (20%) M ER T, 64%, %~ L T, mountain
element it Acer & Pinus %# &% T 24%TH
5, BUT, BidoEEFB oMY « HERE
B b, ThI D IEEPEE~LEFCE <
70, UIEEN S ThichicR x5, 4
O¥RRIE L LT BB EBICH) 2 TR,
BRI A (AL~BECE) v HEE S h D,

HRESCE, BRERETEHY, REs
KES o0, ABHERREOF I (5 6 BHERY)
eI L 7o,

5, MEMBEOHREBOLN HE
13, deciduous Quercuus (Lepidobalanus )-
evergreen Quercus—Pinus—Acer-Cryptomer-
ia () I TREIhD, I ThH, L
MRORFEBOIR B LAFEOTERHL TR T
B ChOFEFROKAR L, BEBE T,
40~50% 1B X 7ev, D E D BT
L C R B oMY R T 2R
FIHHE TS LV S S ERRLTV-5, B
EHROBEEOHEEY R T, EIEOLh
ERREFTE, LLABHHEIE SN ERE
ORMEBOFGEVERXRT, - ZOHFERE
BRI, BBl el o RILERD B
n{, BUT, BRAKEEETCH-70L )
Thb,

HER b I8 B O Bt & B % & lake border
or flood plain element i1, i Quencus © 12%
w#4» T, 21%, valley slope element i1 34%,
% LT, mountain element ¥ Acer ®6 %%
43T 15% T 5, valley slope element 73,
IHHEDOFTRERTHD LTV, HEFRE
PEVHEOBFEROLThOHETIHBE
4. mountain element 3EEFB L h o4
UFThs, ChxBET L, HEEAMALC
WL A 7e < | BE - T, valley slope 47y -0
T, ohoo element pMEALTH D LS5 Ts

%,
BT, MEROSIRBHRERICI, K
RWETDCEBE LI, Bl A7k
ThHDH, “hHDOERIL, A%<, #-T, &
BELMERTcd . BB TSR EHEHEN
AT ~ERTH - 1o, BEFOREL, LELRE
fETH o1, LHEIXIND,

SUEE OB TIE, TERBR, D
AT, BT S L\ 2 7o\, Liguidambar
P ESLc FHEERCE%MLTHE I L K
VREB i %> DR EBEHEO T
MM db 0% EoFHERRT - L ERft e
%2 5k, it ohficizicy., TERFEOR
RERYILERAN HCKBEORLEADRTYH,
{LEDEHSI X » T, ZOMBRROLEHRY
LA RMABICEE SN R TRLLA
5p, LHEINhD, BHISOMEL, Fido
I 5 R EI OB ICHET D,

4 B B

1) gEBEAr R, PIEICHE L cBRifimc
ST AFESROBEFEERSE LHuFE
BREEIC VT, biostratigraphic 7ot &0
LIEM FHB L fT7ev TORR &I,
ChOBOMERCRTIRERT ¥ 1T -
726

2) BB FB O B, Pinus 30~
409%) -evergreen Quercus (Cyclobalanopsis,
5~209)-deciduous Quercus (Lepidobalanus,
5~109%)-Pterocarya (5~10%) % LA » THFE X
hs, ABEEROREIL, [KRCE, RE
ErhERERGS, LB, —R, E
R L L T, HEE Ao B, B
~EBEAS D, FOIUEE TEHEIEED, —R.
B Cc, AL~BRRXOMBEE
L., Pinus BL: Quercus B iEEeEtb L5
TeHEETH - 1

3) SUFBOTEM B, & Quercus (Cyclo-

balanopsis & Lepidobalanus)-Pinus -Acer
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TRESIh 5, FBERROREIR, KRNI
i, BEMTH DL, FC, B, S4Bk
L, ¥ERBMBEL IR, E3MEO X 52,
BRI Z ERIcH RO AL ~BREmE T
& B\ EEFEHEENECIARE L,
B el KB Th - e, —HOMERIEIT, =
MHURLL B ARG EBE L A L B IEEL AL,
EROE T CEN EE D, BokBEEROA
L~BRTH-71,
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Plate I: Explanation of the pollen grains from the Hojuji pollen-flora

1: Podocarpus, 36x;  2: Pinus, 32«; 3: Pinus, 3%9; 4 : Keteleeria, 100x; 5 Tsuga, T4p;

6 :Taxodiaceae 26x; 7: Taxodiaceae, 29«; 8: Plerocarva, 32u; 9: Corylus, 291; 10 : Betula
204; 11: Alnus, 32u; 12 : evergreen Quercus (Cyclobalanopsis) 23u; 13 : deciduous Quercus
(Lepidobalanus) 36u; 14 : Castanopsts, 20u; 15 : Castanea, 161; 16 : Zelkova, 29u; 17 : Liqus
dambar, 29,; 18 : Liquidambar, 45,; 19 : Carya, 33y; 20 : Tilia, 54,; 21 : Sapium, 45u.
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Plate II : Explanation of the pollen grains from the Iizuka pollen—flora
1: Abies, 962; 2 Tsuga, 56 3: Pinus, 48u; 4 : Taxodiaceae, 32u; 5 : Taxodiaceae, 26u;
6: Comilus, 29,5 7. Alnus, 23u; 8- Betula, 32i;  9: Fagus crenata-type, 38u; 10 : Fagus
Japonica-type, 30u; 11: evergreen Quercus (Cyclobalanopsis), 24,12 + deciduous Quercus (Lepido-
balanus), 36u; 13 : Castanea, 164; 14 - llex, 294;  15: Symplocos, 23u; 16 : Acer, 32u;
17 : Zelkova, 351; 18 - Ulmus, 29u;  19: Carya, 52u; 20 : Liquidambar, 32u; 21 : Elaeagnus,

39;  22: Chenopodium, 26;; 23 : Gramineae, 32,,.



