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Nobuo Ooi', Naoko Kitada®, Reiko Saito”, Chihiro Miyagawa® and Daihachi Okai’:
Vegetation history reconstructed from pollen data of the late Pleistocene deposit
at Naka-ikemi, Fukui Prefecture, Japan
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Abstract Stratigraphy at Naka-ikemi consist of a lower sand and gravel layer and an upper humus layer which in-
cludes widespread tephras, Ata, K-Tz, Aira-Tn (AT), and K-Ah. By comparing pollen spectra of the upper humus
layer below AT for five drilling cores, vegetation changes at around Naka-ikemi during the late Pleistocene are
reconstructed. Overall dominance of Cryptomeria pollen below AT indicated that Cryptomeria japonica forests
spread widely through the periods. Differences in pollen assemblages between drilling points showed that decidu-
ous oak forests distributed on the northern hills, alder forests grew in the wetland, and Cryptomeria japonica for-
ests extended along the southern valley. At about 80,000 years ago, Castanea/Castanopsis pollen increased, with
an enlargement of depositional area to the south, and was taken over by an increase of deciduous broadleaf tree
pollen, followed by an extention of depositional area to the north. At around 50,000 years ago, marked by a brief
increase of Hydrangea type pollen, Alnus and Lysichiton pollen increased, Sciadopitys pollen decreased, and Cu-
pressaceae type pollen increased. Simultaneously, the depositional environment of Naka-ikemi changed from lake
to moor. An increase of Tsuga, Pinus, and Betula pollen just below AT showed the onset of a cold phase leading
to the last glacial maximum.

Key Words: boring sample, early glacial, late Pleistocene, pollen analysis, vegetation change.
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Fig. 2 Columnar sections of Naka-ikemi, Fukui Prefecture. Refer to Fig. 1 for geological sections and drilling points.
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Fig. 3 Characteristic pollen obtained from the upper humus layer of Naka-ikemi, Fukui Prefecture with specimen and sam-
ple numbers. — 1: Abies, NOS-6528, Bt9-2. — 2: Tsuga, NOS-6501, Bt6-11. — 3: Picea, NOS-6474, Bt6-1. — 4: Larix,
NOS-6628, Bt24-3. — 5: Pinus subgen. Haploxylon, NOS-6502, Bt6-11. — 6: Sciadopitys, NOS-6647, Bt24-6. — 7: Cryp-
tomeria, NOS-6616, Bt23-6. — 8: Salix, NOS-6498, Bt6-11. — 9: Myrica, NOS-6489, Bt6-6. — 10: PterocaryalJuglans,
NOS-6524, Bt9-13. — 11: Carpinus/Ostrya, NOS-6611, Bt23-5. — 12: Betula, NOS-6470, Bt6-1. — 13: Alnus, NOS-6484,
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Fig. 4 Major pollen diagram of Bt-23 at the northern part of Naka-ikemi, Fukui Prefecture. Percentages of arboreal pollen
types are based on total arboreal pollen counts, and those of the other types are based on total pollen and spore counts.
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1) Bt-23 (Fig. 4)
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Bt6-3. — 14: Quercus subgen. Lepidobalanus, NOS-6486, Bt6-3. — 15: CastanealCastanopsis, NOS-4742, Bt2-19. — 16:
Hydrangea type, NOS-4732, Bt2-12. — 17: Hemiptelea, NOS-6521, Bt9-13. — 18: Rutaceae, NOS-4736, Bt2-10. — 19:
Buxus, NOS-6507, Bt6-26. — 20: Ilex, NOS-6622, Bt24-1. — 21: Araliaceae, NOS-6605, Bt23-4. — 22: Aesculus, NOS-6522,
Bt9-13. — 23: Rhamnaceae, NOS-6519, Bt9-4. — 24: Tilia, NOS-6614, Bt23-6. — 25: Ligustrum, NOS-6603, Bt23-4. —
26: Fraxinus, NOS-6604, Bt23-4. — 27: Gramineae, NOS-6607, Bt23-5. — 28: Cyperaceae, NOS-6478, Bt6-2. — 29: Erio-
caulon, NOS-6481, Bt6-2. — 30: Aneilema, NOS-4720, Bt2-17. — 31: Allium, NOS-6516, Bt9-4. — 32: Polygonatum type,
NOS-4713, Bt2-17. — 33: Lespedeza type, NOS-6475, Bt6-1. — 34: Aconitum, NOS-6596, Bt23-2. — 35: Anemome type,
NOS-6477, Bt6-2. — 36: Platycodon, NOS-4706, Bt2-17. — 37: Menyanthes/Fauria, NOS-4679, Bt2-1.
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Fig. 5 Major pollen diagram of Bt-24 at the northern part of Naka-ikemi, Fukui Prefecture. Refer to Fig. 4 for percentage cal-

culation.
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Fig. 6 Major pollen diagram of Bt-2 at the central part of Naka-ikemi, Fukui Prefecture. Refer to Fig. 4 for percentage calcula-

tion.

2) Bt-24 (Fig.5)

NKM24-1# : Vg, ~<VIgE HN/F@ENI DIt
W e AT 2. N2 FENZS N, & EAMAOE
Bt23-1 TIEXEF / F/& llex NHNL D, EARTII YV
YR, AN av@EnLET 3,

NKM24-2 # N> JFEN£<, aFIgat Jilifg
EZFEEED, e/ FRE, TOUAEE, Vg T

YFEOEHT S, I AN aUENEET D,
NKM24-3 & : AF@NL<, JFI@aF JlE, N
CFEEES, VR, YVE JdUv<FE hRU
)& Fraxinus NEHT 5,

3) Bt-2 (Fig. 6)
NKM2-1# : V&, VXEERE Myrica, 71N/ F&,



faFt U bt RO 0 ST I HERE ) D AERD S AT 2 5 ATl s CRIFERIED)

67

arboreal pollen nonarboreal pollen— o
S
Bt-6 K N
s =]
3 o
8 a
8 c £
Q » 2 @
Q K] = @
% %} c QO @
© @« 3 S o o Q
£ =% < . 2 T o8 <
B Z 8 g £ 8 _ o a 0ot O
© a 2L o #fga ® 83802 8
m 5 © @ I 2 g 8¢ @ o £ 5o &
10 | 3 2 = 5] s Q 2 b X< @ o ® o8 -~ c B
£ 2 [ @ > B o D @ o @ < 8 S S0 o
z 8 £ 2 .8 3 g 2y 3 g1 § 2 § 2835 &
Q <} © Q £ B=t =
@ C ) s o 0 O o ® o v £ = = —_ = = 0 =
2182 3388 ¢ 589 as% 36 w28 &8 9. .RIE & % 88 F
£33 S&E3 & S38 sG& 3 oE£EX 5 328x8|18 & g 2 ge g o
Sk A 9D O O S oa<g wa oD r Qx=uwi® O pe) _ESNK—M
AT T T T

BB - m ] ] B = = 35| 6.1

12 m - ] - — ] I Y  — 230

I3 508

I 4 " — =] Rl . ] R p b —] 267

- 5 K — - X n — ' " o T | m] 256

16 ] - ] -y . —§ | R I s R e 322
17 — u - B = 505 6-2

|8 n - — n . 1 ] — — 233

I's ] — . — b D n 326

110 ] — ] o ] — 351

111 H I m — n | ]  — x] 243

112 1  — _— nn n = m] ) 256

143  — _— [ 4 uf = 353
114 . R b ] 352| 6-3

20 115 I — - ' mO0 B — 408

116 — b =m0 B 379

117 - n | . | . - | [ e m— | 300
118 | 3 _— n 1 R [ I s | 322 6'4

119 a1

120 ] | I [ 1 n ] — — 234

121 ] — ' S — = — 201
122 ] — m b B — 22| 6-5

123 Em 1 A 0 280

150 T - & —t

- 125 | ] . X S 1 m} -] = 345
126 | X - — r — Em ] 27| 6-6

127 A m _— I  m— m = n X 5] 414
128 u — |3 e —— u - m] 464 6_7

129 ] — ™ - h 491

130 326
131 N . I n uf = 312 6’8

132 ] F TR = Eseo

307 "o TT207 2040 60 80 20 20 | 20 40 60 20 20 20 20 20 40 20 0 50 100%

Fig. 7 Major pollen diagram of Bt-6 at the southern part of Naka-ikemi, Fukui Prefecture. Refer to Fig. 4 for percentage calcu-

lation.
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Fig. 8 Major pollen diagram of Bt-9 at the southern part of Naka-ikemi, Fukui Prefecture. Refer to Fig. 4 for percentage calcu-

lation.
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BB ENESTHD (Figs. 1, 2)o FEIZHTL 7=
EEAIFED (1995 12L& D Bt-1 O fHHba e R O %t
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tephra Naka-ikemi Mikata Kurota  |Kamiyoshi
& north middle south characteristic
ages Bt-23 | Bt-24 | Bt-1" Bt-2 Bt-6 Bt-9 pollen types 23 4 5
AT INKM L INKI L Nkmeto VKM, NKM L INKM D ies, Pinus, Betula |WPU| 8 | KL-13 ‘ ‘ ‘ ‘ ‘ ‘ ‘
30000yrs 2-2 KL-12 KMY-7
232 NKM-11 62 82 Cupressaceae type 7 KMY-6
24-2 2-3 WPM KL-11
KL-1
23-3 NKM-12 2-4 6-3 9-3 0 KMY-5
50000yrs 6 KL-9
6-4 9-4 Hydrangea type
(DSP) 23-4 ) WPL | 5 KL-8 KMY-4
Tsuga, Pinus
24-3 9-5
23-5 NKM-13 2-5 6-5 nyp{om?rja o KL-7
Sciadopitys KMY-3
96 KL-6
Carpinus/Ostrya
NKM-14 2-6 6-6 9-7 Fagus, Quercus KMY-2
80000yrs KL-5
2-7 6-7 9-8  Castanea/Castanopsis -
WE KMY-1
(K-Tz) 2-8 6-8
NKM-15 .
Cryptomeria
100000yrs 2.9 Sciadopitys KL
(Ata) 4a
NKM-16
2-10 Cryptomeria
NKM-17 P 3
NKM-18{ 2-11 Lagerstroemia S | 2 KL-3

Fig. 9 Correlation of local fossil pollen assemblage zones at Naka-ikemi, Fukui Prefecture to the pollen zones at adjacent sites.
References: *1 Miyamoto et al. (1995, 1996), *2 Yasuda (1998), *3 Morita (19935), *4 Takahara & Kitagawa (2000), *5 Taka-

hara et al. (2000).
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Appendix Table 1 Pollen and spore types obtained from the upper humus layer of Naka-ikemi, Fukui Prefecture.

ek a7 3 types fE# e types
(AR TERR ] [arboreal pollen] BEBIARTER] [nonarboreal pollen]
T3 Abies HYE Typha
VI IE Tsuga UUREIEIVLATOR Sparganium/Potamogeton
rIEE Picea YIOFES NE Alisma
HIVEI NV U TE  Larix/Pseudotsuga TESHE Sagittaria
Vg Pinus MY Gramineae
7Y FE Sciadopitys ) TuE Cyperaceae
Z¥E Cryptomeria ARTTE Aneilema
t /R Cupressaceae type AN avgE Lysichiton
Y- FE Salix KU Y@ Eriocaulon
YYEERE Myrica Filaay @R Polygonatum type
HYUTNIEIVINIE PterocaryalJuglans *FE Allium
IRITIEI T YR Carpinus/Ostrya 1Y g Lilium
NINIE Corylus JZAVLTHE Hemerocallis
AN FE Betula FARUE Hosta
N FE Alnus TawuvaunNhvE Heloniopsis
JrE Fagus 7Y AR Iris
dFIEaroligE Quercus subgen. Lepidobalanus FrF¥UE Rumex
aFSE7 AR Quercus subgen. Cyclobalanopsis 17X/ HE Bistorta
VAN YIS WA S5 Castanea/Castanopsis YFIY TR Persicaria
VI rvEE Ulmus/Zelkova 1% KRB Reynoutria
N 7Y FE Hemiptelea 7 TR e 2R Chenopodiaceae/Amaranthaceae
IFEILY JFE Celtis/Aphananthe F5af Caryophyllaceae
Y RUFE Viscum TR Nuphar
7 I8 Moraceae AF >V UEs Anemone type
Y IE Cercidiphyllum NN AN Aconitum
7OV A @i Hydrangea type JI2FavuvE Cimicifuga
/A AL Prunus type FARTTE Ranunculus
NF g Lespedeza type HNIIIVIE Thalictrum
THR Rutaceae 7T IFR Crusiferae
IoFE Sapium aF 7 HF Saxifragaceae
VTR Buxus TANTFVTJE Parnassia
VR Rhus INTEE Rosaceae
®F/FE Ilex JLEOIVE Sanguisorba
T FFE Euonymus < AF Leguminosae
IYNTY FFRE Staphyleaceae AVA= N AV Geranium
HIT)E Acer HINIE Oxalis
Z v A€ RFR Rhamnaceae N YA THE Euphorbia
rF/ FE Aesculus VY TRITE Impatiens
VY IE Parthenocissus Yr¥I U8 Epilobium
TRYIE Vitis Y ~ YR Theligonum
J 7 RYE Ampelopsis IIYNFE Lythrum
P FRE Tilia THERE Myriophyllum
B FE Cleyara type 7 NI TYE Haloragis
YNFE Camellia + U Umbelliferae
J3E Elaeagnus U RURE Gentiana
HIVANRY & Lagerstroemia SVHTURIATAF avE Menyanthes/Fauria
v aFE Araliaceae VR Labiatae
IAFE Swida 7 H xR Rubiaceae
VA2 Ericaceae FFavE Platycodon
N1 FE Symplocos FU R HER Compositae subfam.Carduoideae
T3/ F8 Styrax IEFRE Artemisia
N RAEI A RY /FE  Syringa/Ligustrum F RS RRHER Compositae subfam.Cichorieae
FxVaE Fraxinus [ & RaF] [fern spores]
byl N § Sambucus (= AV Lycopodium clavatum type
LoYFIFTR Callicarpa [NEZAVPAY | Lycopodium serratum type
HIYXIE Viburnum 1 IeNE Selaginella
Tox1E Osmunda
1 /EbVURE Pteris
Bige A fa £ monolete spores
= SN trilete spores






