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3 Podocarpus T 04% T 04%
5 Abics 3 08% 2 09%] 1 05% 1 04% 1 04% 1 04% 1 05%
10 Tsuga 3 08% 1 04% 2 07% 1 05% 1 04% 1 03% 2
13 Picea 1 03%
19 Pinus (Haploxylon) 1 05% 1 03% 3 14%)
21 Pinus (Diploxylon) 12 16 69% 20 88%| 17 58%| 10 48%) 6 26% 6 20% 15 65% 20 92%
30 Sciadopitys 1 04% 1 03% 5 22% 3 14%)
32 Cryptomeria 19 26 113%| 22 97%| 20 99%| 27 129%| 37 157% 87 284%| 27 1L7% 13 60%
41 Cupressaceae type 2 2 09% 1 04% 418 1 04% 2 07% 1 05%
51 Salix 1 04% 1 04%
62 Pterocarya-Juglans 3 13% 3 13% 3 10% 1 05% 2 09% 3 10% 5 22% 13 57%| 16 7.3%)
71 Carpinus-Ostrya 4 17% 4 14% 2 10% 3 13% 9 6 20% 5 22% 4 17% 2 09%)
73 Corylus 1 05% 1 04% 1
74 Betula 2 09% 2 09% 3 10% 1 04% 1 04% 1 03% 1 04% 1 04%
75 Alnus 120 519%| 121 535%| 163 558%| 126 600%| 132 5@ 2%| 94 378%| 115 376%| 131 567%| 82 357%
80 Fagus 39% 5 22% 11 38% 5 2 16 9 36%| 31 101% 9 39%| 18 78%
82 Fagus japonica type 1 03% 3 2 09% 1 03% 1
83 Quercus 31 86%| 21 27 119%| 26 89%| 15 14 22 88%| 16 52%| 13 56%| 17 74%
81 Cyclobalanopsis 8 22%| 13 6 27%| 10 34% 4 19%| 10 12 48%| 21 69% 8 35% 7 30%
85 Castanea 1 03% 1 05% 1
92 Ubmus-Zelkova 5 13% 5 14% 2 09% 2 21%| 5 6 24%| 11 36% 7 30% 18 78%
94 Celtis-Ap) 1 03% 1 03% 2 09% 2 1 03% 1 05% 2 09%
97 Moraceae-Urticaceae 2 06% 3 7 24% 6 29% 1 04% 2 09% 4 17%
102 Viscum 1 1 03%
160 llex 3 08% 7 19% 4 17% 5 6 21% 3 14%| 4 16% 4 13% 1 04% 1 04% 1 05%
1 03% 1 05%
2 08%
1 04% 1 04% 1 05%
220 Ericaceae 1 04% 1 04% 1 04% 1 18%)
260 Gardenia 1 03%
283 Weigela 1 05%
301 Typha 5 13% T 11% 3 13% 3 10% T 05% T 03% T 04%| 16 70%| 48 220%
302 Sparganium 1 03% 2 09% 1 04%
305 Alisma 2 07% 2 10% 1 04% 2 08% 1039 10
306 Sagittaria 4 11% 2 9 31% 2 10% 2 09%
311 Gramineae (<40) 115 318% 135 5 160 548%| 111 529%| 45 191%| 91 365%| 118 386% 27 117%| 18 83%
312 Gramineae (>40) 169 16.7% 107 177 606%| 113 538%| 52 221% 9 36%| 17 56% 2 09% 3 14%
320 Cyperaceae 35 97% 46 47 161%| 36 17.1%| 15 64%| 12 48%| 15 49% 39 170%| 52 239%
330 Eriocaulon 3 3 10% 1 05%
336 Aneilema 1 03%
345 Liliaceae 1 03% 2 06% 2 09% 3 10% 2 10% 1 04%
411 Rumex 1 04%
416 Echinocaulon-Persicaria 3 08% 5 14% 3 13% 11 38% 3 14%] 3 13% 5 20% 13 42% 4 17% 1 04%
417 Reynoutria 4 18%
420 Fagopyrum 1 03% 4 14% 1 04%
422 Chenopodiaceae-Amaranthaceae 7 9 23% 11 30% 14 62% 8 27%| 22 105% 3 13% 2 08% 1 04%
430 Caryophyllaceae 17
450 Ranunculaceae 1 05% 1 04%
455 Thalectrum 3 08% 3 10%) 1 04% 1 05%
461 Cruciferae 28 71% 9 25%| 13 56% 9 40%| 16 55%| 16 1 04% 1 04%
191 Sanguisorba 1 03%] 1 1 05%
501 Leguminosae 1 03% 1 03% 2 2 08%
530 Vitaceae 1 03% 1 03% 2 09%
556 Ammannia-Lythrum 1 05%
557 Rotala 3 08% 4 11% 3 6 27%] 4 14%| 4 19%) 1 04%
571 Haloragaceae 3 08% 1 03% 2 5 22% 3 10% 3 14% 1 04% 1 05%
580 Umbelliferae + 1 03%
581 Hydrocotyle 3 08% 2 06% 6 4 18% 4 14% 2 08%
593 Menyantes 1 03%
611 Lamiaceae 1 03%
636 Plantago 1 04%
672 Actinostemma Gynostemma I% 1 03%
710 Carduoideae * 2 05% 3 08% 1 04% 3 13%| 7 24%) 9 43%] 7 28% 2 07% 4 17% 3 13% 4 18%)
711 Ambrosia-Xanthium 37 149%
712 Artemisia 12 30%| 14 39% 6 26%| 12 53%| 21 72%| 28 133%| 13 35 114% 8 35%| 11 48% 6 28%
720 Cichorioideae 2 05% 8 22% 6 26%| 14 629 9 31%| 10 48% 3 3 12% 4 13%
[802 Trostachys sieboldii type 1T 04%
808 Subgenus Lycopodium i 1
842 Subgenus Sceptridium 7L/ NF T T ¥ 2
875 Davallia TR 2 05% 2 06% 1 04% 1 04% 1 05% 3 13% 10 3 14%)
881 Pteridaceae {7E RV 1 1 05%
882 Ceratopteris IX7 5 % 1 03%
886 Aspid-Asple. 363 100.3%| 319 138.1% 570 1952%| 364 1733%| 200 851%| 393 157.8%| 496 1621% 56 154.8%| 163 74.8%
891 Polypodiaceae 2 07% 2 08% 1 03% 21 91% 1 05%
892 Azollaceae 1 03% 1 05%
898 MONOLATE-TYPE SPORE .4l a7 2 06% 5 22% 6 27%] 3 10%) 5 2.2% 1 05%
. i 23 64% 28 124%| 33 113%| 15 7_28% 5 16% 326%| 30 138%
66 58% 46 45%| 48 34%[ 44 86 104%| 93 9.6% 74%| A1 74%)
296 259% 180 176%| 244 175%| 166 163 198%| 208 204% 211%| 177 318%
392 312% 368 361%| 497 356%| 363 6| 173 210%| 211 207% 6 131%| 139 250%
391 34.1% 426 41.8%| 609 436%| 386 402 488%| 502 49.3% 584%| 199 358%)
L145 1020 1.398 964 585 824 1019 556
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234.Nitzschia levidensis var. salinarum
250.Achnanthes hungarica (©)
- 251.Achnanthes inflata (©)
256.Achnanthes spp. ©
257.Actinella brasiliensis (©)

278.Am, lﬁbom spp- (O)
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O 316.Caloneis silicula

- 364.Cymbella aspera (©()©
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o 370.Cymbella cuspidata
= = 374. Cymbel/a ehrenbergii

N

)
386.Cymbella mesiana ©) ©)
390.C mbel/a naviculiformis (©)
398. LJ mbella tumida (©)
400.Cymbella turgidula (©)
404. Cymbel/ﬂ spp. (©)
438. Dy loneis spp. )
486. Eunotm pectinalis
488.Eunotia pectinalis var. minor (©)
491.Eunotia praerupta var.bidens (©)
492.Eunotia serra (©)
500.Eunotia spp. O
549.Frustulia rhomboides var.crassinervia (©)
550. Frustulia vulgaris (©)
555.Frustulia spp.
560.Gomphonema acuminatum (©)
568.G augur Q)
576.Gu gracile ©
(

604.G Spp-
gzs Gyrosigma spp. (©()©)

696.Melosira varians .)
716.Navicula americana ©)
725.Navicula confervacea (©)
730.Navicula cuspidata (©)
764.Navicula mutica ()
796.Navicula spp.  (©)

812 Neidium ampliatum (©)
822.Neidium iridis

835.Neidium spp.

848.Nitzschia nana ((m))
852.Nitzschia tryblionella ©)
854. Nitzschia spp. (©)
870.Pinnularia acrosphaeria (©)
876.Pinnularia borealis  (Hl)

892. Pinnularia gibba (O)
926.Pinnularia subcapitata O
930.Pinnularia vmd?l:) (©) ©
932.Pinnularia spp. (©)
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& |
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Pinnularia gibba DMEDNZ%\ >,
® W HE

HEAAOVDIZEAEHETE o7z, 2B E b EHOMMRIIR L 225, iS00l
EAEIFPK - REMTH o 72,

(5) Aekrsiii

TER TG R % A AER A 24T - 7o

LTS, & URi) fEmHORME iy 2. $72. BHOZERIHO 2L L L9, Frs
B o TR E T 5 72,

(R T AN 3. 2)
FEPERERL, IFTHEN UK ZDIE0, VR (EHEERERE), 770
&, = VIE-r Y ¥ EPMOME ISR EmRCHBER T 5, BRI, 1T

EERER E[ S K84 HHE
F5 KA | HE 53 i FE Ph diK | i 4 5 6 7 1 2 1 3
Caloneis Spp. K T 05%
Nitzschia levidensis var. salinarum 4 19%
Nitzschia compressa 1 05%
Achnanthes — hungarica etk 1 05%
Achnanthes  inflata TNHY 1 05% 3 214%
Achnanthes  spp. A 1
Actinella brasiliensis e 3 15% 7 33% 19
Amphora spp. A 8§ 39% 3 14% 3 5 1 05%
Audacoseira  italica TA 8 39% 6 28% 19 7
Calonei silicula TA 4 20% 8 38% 5 4 1 05%
Cocconeis placentula TAHY 2 10%
Cymbella aspera TAHY 2 10% 1 05% 1 05% 2 10%
Cymbella cuspidata Ao 7 35% 1 05%
Cymbella ehrenbergii TIH 4 20% 5 1 05%
Cymbella mesiana A 6 29% 4 1 19% 6 1 05% 1 500%
Cymbella naviculiformis A5 1 05% 2 5 3 15% 1 05%
Cymbella tumida THY 4 20% 1 6 29% 2 09%
Cymbella turgidula TN 2 10% 1 05%
Cymbella Spp. A 5 24% 1 05% 3 15% 1 05% 1 05%
Diploneis ovalis Ao 1 71%
Diploneis Spp. 8 39% 4 19% 1 05% 8 40% 1 05%
Epithemia  spp. 2 10% 2 143%
Eunotia pectinalis 8 39% 3 14% 8 38% 1 05% 8 39% 18 83%
Eunotia pectinalis var. minor 1 05% 1 05% 1 05%
Eunotia pracrupta var. bidens 1 05% 3 14%
Eunotia serra 1 05% 1 05% 5 24% 2 09%
Eunotia Spp. 6 29% 6 28% 13 61% 13 65% 8 39% 12 55%
Frustulia rhomboides var. crassinervia 2 10% 1 05% 2 10% 3 15%
Frustulia oulgaris 1 05%
Frustulia Spp. 1 05%
Gomphonema  acuminatum 5 24% 10 47% 13 61% 3 15%
Gomphonema  augur TA 2 10% 9 42% 12 57% 1 05% 1 500%
Gomphonema ~ gracile EYH 1 05% 1 05%
Gomphonema  truncatum A 3 15% 10 47%
Gomphonema  spp. A 4 20% 5 23% 4 19% 4 20% 9 44% 1 05% 3 214%
Gyrosigma  spp. el 05% 1 05%
Hantzschia  amphioxys THY 2 10% 1 05% 1 05% 3 15%
Melosira varians TA 1 05% 1 05%
Navicula americana EY 2 10% 2 09% 2 09% 1 05%
Navicula confervacea EN 1 05% 2 09%
Navicula cuspidata FuHY 2 10% 2 10%
Navicula mutica A5 1 05%
Navicula SpD. 2 10% 2 09% 2 09% 3 15% 1 05%
Neidium ampliatum 5 24% 8 38% 2 09% 9 45% 12 58% 10 46% 1 71%
Neidium iridis 3 15%
Neidium Spp. 11 54% 6 28% 8 38% 7 35% 2 10% 7 32%
Nitzschia nana 1 05%
Nitzschia tryblionella 1 05% 2 10% 14 68% 14 65%
Nitzschia Spp. 1 05% 1 05% 2 09% 3 15%
Pinnularia  acrosphaeria 4 20% 2 09% 1 05% 1 05% 5 23%
Pinnularia  borealis 1 05% 1 05%
Pinnularia  gibba 10 49% 9 42% 7 33% 16 80% 12 58% 45 207%
Pinnularia  subcapitata 1 05%
Pinnularia  viridis 5 24% 10 47% 2 10% 28 136% 23
Pinnularia  spp. 51 249% 65 305% 15 71% 36 180% 19 238% a7 3 214%
Rhopalodia  gibba 2 10% 1 05% 4 19%
Rhopalodia  gibberula I 3 15% 4 19% 1 05% 2 10% 1 05%
Rhopalodia  spp. i 2 09%
Stauroneis  phoenicenteron Ao 8 39% 16 75% 7 33% 2 130% 20 9% 21 97%
Stauroneis  spp. ] 1 05% 5 25% 1 05% 1 05%
972 Surirella spp. g 5 24% 3 14% 5 24% 7 35% 5 24% 4 18%
980 Synedra ulna v 1 71%
fis T 05%
KB AR
HiAE 4 19% 1 05%
jion 205 1000%| 209 981%| 212 1000%| 200 1000%| 204 990%| 217 100.0% 2 1000% 14 1000%
& il 205 213 212 200 206 217 2 14
GhRE (R &l 129595 130816 943,805 190,023 20192 73428 108 1027
P 121 111 159 111 71 121 2 1
e % 59.2% 52.1% 75.1% 554% 34.6% 558% 100.0% 286%

Tk DAY ML TS
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V) TR L EBELTIEN Y 2 F ORI & BRI AR D LT e 7 BRI %
WE N X NV, FIEPGAM LTz, PIZR B L. Ny 2 FEIEERL, A AT Y
V) YR OKETRPEINT 225, GEFEOMINL. LRERILT %,

5) DMIXSDI51 1@, 2F : it

BRI CTlEIN Y 7 FEDPESTA AEEL, 4 AFL YY) IHRHC, FES VR, FTUAES
HIE. I AT FABOKEREW DS THIE L, N> 7 XM EKHDOGMAARESI NS, iBic
UNENHH L, ML 5T 5. Kb LoGH (BREHLE) 256 R - iz T, I8
R A KRR LT,

6) DHIXSD165 1J& : it LLAY

Ny RIBEBOBBESE L N FORBHRDI ST L. A RERA YY) ZH RO KA DS
AF LRI OB CTh o7z LHEE SN L HMAAETIZ, T IMPAFHDI G5, CHIXS
D109 Mo BREE & S %,

(4) HRBETHT

A R@ELHIC

HE, BEREOHRE AT 5 HAEHED TH ) | Rk R EoREZII Lo, o7zt
B, ah. a7 OREIETEEL T L, HEOZDERIT., HomE, MRIEE, Wkt z &0k
REHIZIG LT ENEIWREDERGT 2o T b, HELAOHEDOMIL, UROHERERE %
KL TBY ., Kz £ 5 EREEROEREE L THH I TS,

B i

DTFOFIET, EEoMmt & FE %247 - 72,

1) 825 1oz ifE

2) 10%B\ERALKFEK AN Z . MRAOG S €255 1 BfE

3) LEAZET, Moo F2KPE (5~610)

4) WiEix <A 70Xy NTHAN=7F AT Lok

5) XUV MATATICLoTHAL, 7L8T— ME#

6) M. K

eI, AW EESE (Nikon ECLIPSE Ci) 12 X > T600~150065CT1T - 720 FHEUIIEESERE 7227200
TR ENZ % 2 T, 2w oW TR 7 L85 — P &I OWTHEE 21T - 720
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BB O M LB L, B PRI Gl —ORARR) 1 0 BEEE, PEEMERE GROKAERE) 2903
fEL - EIEMEAE (R - ROKAERE) 6 0 EEEE. AR (ROKAERE) UISEHCTH L. B ot
FEERIZHLEEZ R T 2508, HULED B WIEIZ DWW TEmE 281225 & 1M &R 72 ks
REFERITRL, BHERB B T2A0REZRELICHES AT 77 A2 HBTOMIIRY . Hik
AT 7T LIBIT HEROAERENE I Lowe (1974) ORLHEIZ LD BRAEEEIZ/MMS (1986) I2X1),
BRIEFRAAE TR (2 K AR A 2> S YRR AR 1T/ (1988) 12X 1) /KRR ZCHE (1990) 12X %, B4
EEEEOCMBIRG & MAIN 2 7R B VW EN LD FRIBICE o TIRTEHSFHTE TS bIT
Tld7Z% <, RELZET L 70RO 2 oo 72, FERDEEIEMBETRIIR L7, DT
WX AT 7T ATEL L EE B Z LT 5,
(BRI

Amphora copulata. Aulacoseira ambigua. Caloneis silicula. Cymbella gracilis. Cymbella
naviculiformis. Cymbella silesiaca. Diploneis elliptica. Diploneis parma. Eunotia minor. Eunotia
paludosa-rhomboidea. Eunotia praerupta. Fragilaria capucina. Fragilaria construens v. venter
Frustulia vulgaris. Gomphonema gracile. Gomphonema minutum. Gomphonema parvulum.
Hantzschia amphioxys. Navicula confervacea. Navicula cryptotenella. Navicula elginensis. Navicula
muticas Navicula pupula. Nitzschia nana. Nitzschia palea. Pinnularia appendiculata. Pinnularia
microstaurons Pinnularia schoenfelderi. Rhopalodia gibberula . Stauroneis phoenicenteron
@ EEEMEONH

INENOHFIZB T, HEMEK L RO ZIL O 2 8T 5,
1) CHIXSDIOl 1k, 2J& : itk

LD 2 JE T WARANEEED49% . B - GF I KRERED33% . BEAEEEEED14% . B - GFiK
A3 %. - AR (R AKEFR) 251 %% 5O, BEIRCMEV FICEST 2T 4
WS, KA E R CIF SR FE O Rhopalodia gibberula, 1§ 1E KRR TR AL 7 £ 5 O Eunotia
minor. Stauroneis phoenicenteron. Gomphonema gracile. Vit /KA E T TH IR AL & 4 0
Eunotia praerupta® BB RL R B, 1 BT, WANEWMED48% ., FeAH:#EA23%., B - 1t
IRVEREDS13% V23N L. B - IR PEREAT15% (A3 5 o BRAEEBE D Navicula mutica. Hantzschia
amphioxyss TEIKASEMERE D Eunotia paludosa-rhomboidea. 1 KMEFED Gomphonema parvulumh®
LRWINL ., FEEFED Rhopalodia gibberula. 2 | TRR% 7 o 72 1B IR A 25 = FE D Stauroneis
phoenicenteron. Gomphonema gracile. Eunotia praeruptah> iV 5 5o
2) CH#iXSDI105 1J/&. 28 : Hit

WINOFE D BEDRD TR C L EEEIXIT & A ERE SN v I IEKYERE O Eunotia minor. it
IKREMERED Eunotia praerupta. WEREIESED Hantzschia amphioxys’s EH35H 0B 5,
3) CHiXS D107 : st

TR EMAED 3% . B - BFGORIERED21% . B - 3 LR IERED20%  BEAER#EAT15% ., - AR
PEfE (3R —KAFE) 51 %% 50 50 B /KA TERIRE AT 75 O Navicula elginensis. Wik
AE D Gomphonema parvulum., U 1R THIRIE AT 75 4 D Eunotia minor® HBLEEHIR0 28 W\
A HHICES T AMEIIRRO S NT . B IR, SRR EERE, PEAEEESSRICHBIT 5,
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4) CH#IXSDI109 1k, 2JF : itk Ll

TR 2@ T, FESRO TR, BRIBE ST, DI »H#is 25, Vo 1ET
. TARAEERED38% . B - M IRKIERED27 % PRAEEEEAN16% ., B - BFGAKMERDE %, - &
R (5 - OKAERE) 214% % o, BRI R, I kK PEAE CYRIGR A 75 2E 78 O Eunotia
minorHMEL L. AN EWAE TR A 25 A58 D Eunotia praeruptah b it, IR TH 5,
5) DX SD151 1/&. 2J& : it

1. 2BICBWT, BB, Mk E o THEM L MBI 2R AN EEREDS3%
M 558%. E - WfIEARMEREA22% . B - K EREDS12% . BEAFEEDS12% 05 7 % W — ARV
(R —KRAAE) A3 1 % IR GRKER) ., B - fIEMEAE (O — KA 2b 3 2Bl %,
W B IRICE S T A REIEEND S LS, TR AR D Rhopalodia gibberula, Wi /KIEFED Gomphonema
parvulum. FEIKAREMEFE D Caloneis silicula. Navicula cryptotenella. Fragilaria capucina. 1BIRE
MR T D & A Cymbella naviculiformis. Eunotia praerupta, 117K AR CHEIREE AT 25 A= FE 0
Eunotia minor® HHESH R L@,
6) DHIXSDI165 1J& : it LIag

TR EEREDS6% . B - I IEAREAEA24% . BEAEEEAT10% . B - SFKIEREAS 9 % i Ak
(FRERE) 23D AICHBLL, BERR R, EEOMEE L UM, Eito SDIS1 LD T
AL L 72 BB 2 7R o

D EEESH D HHEE S N D HERTEREE
1) CHIXSDI0O1 1. 2k it

O 1k K M AE TR IR R b A A AR TR BE O Eunotia minory IR # A A5 A2 1 BE O Stauroners
bhoenicenteron. Gomphonema gracile. W iAKIMEFED Gomphonema parvulum. WEEVERE D Rhopalodia
gibberula=e Ve B O Navicula mutica. Hantzschia amphioxys. VKA ENEFE D Eunotia paludosa-
rhomboidean> EZNZL . X ERLHELIHNL . E/DSWVIKIAVRIZES NS, BEAREEO BN S
R OKGE T BIRMAE 2 S (IR S 549 % o R D Rhopalodia gibberulaldk
AE LA OE LEFT THRMRESEC R DV EF L2 HE I N5,

1Tl WK D Gomphonema parvulumDS¥EN L . 5FEVERED Rhopalodia gibberula’s &H3
WA 5 RRUENDAIBE 220 BRSBTS 2. TE 2 & & ) A aE b 5210
HHETT %o
2) C#IXSDI105 1k&, 2k : it

W ORE D FEEAYRD T < L BEEEIZIZ & A SR S e v, IR IEKRERE D Eunotia minor. it
IKAREVERE D Eunotia praerupta, WerEEESE O Hantzschia amphioxys’s ED3H$ICHBIL, SD101 &
FPLL 72 BRIEDHEE S B
3) CHIXS D107 : ittt

AR EEE D A DS, B KA TR A 25 B FE O Navicula elginensish % < IKE DA
HLESHNSBEIREZ SN D,
4) CHIXSDI109 1k, 2k @ HLiaT

THRO 2B TIIEEN T L ACHEINT, ZRUIS 5 END D200y F Rk THOR
R TR A # ) IR LR SNBSS 2 b b B 1 oKL, I ik K P CE R H )
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5) DX SDI151 1k, 2FF : it

L, 2BIcBnT, EEORM. ML b CTHLLL 2 MBUEIN % 7R3, S eEEN
WS 5, B /KR CHEIRE AT & L O Navicula elginensis % £\ IR K VEFE O Gomphonema
parvulum. W1 AKVERE CTHEIRIE RS 75 A8 O Eunotia minor. WD Rhopalodia gibberulans e 2%
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6) D#XSDI165 1J& @ HpHtLIe]

HEOMB B L OB, ERLo S D151 & id THML L, fkb L CRE 2 BERBE2VRIE S 1, DHX
DI % S 5

(5) b
HOWHEE LB LoD, BN LA OTVIHICE L0 5,

A HERIET  CHIX SD109. DH#X S D165
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PERERICH T BRI EER

— CHulx DX
PR = = = = n mp——
S D101 S D105 S D107 S D109 SDI51 S D165
s 1 2 1 2 1 1 2 1 2 1
Arboreal pollen HAAER
Podocarpus EEY 1
Abies 2 2 2 1 1 1
Picea 1 1
Tsuga 2 HIE 1 1 1 1
Pinus subgen. Diploxylon Y I B U 1 2 7 7 36 6 9 4 12 9
Pinus subgen. Haploxylon 2 TR HAE R A 1 1
Cryptomeria japonica AF 150 140 90 97 31 143 25 9% 100 100
Sciadopitys verticillata ayxvE 1 1
Taxaceae-Cephalotaxaxeae-Cupressaceae A FAR-A A YR ) FF} 17 9 9 20 2 9 20 11 8 6
Salix Y ¥E 1 2 1 2 1 33 2 3 5
Juglans VY 4 2 1 1 1 5 1 3 1
Pterocarya rhoifolia HITTN I 4 4 4 3 2 5 3 8 6
Alnus ASVES 185 164 756 195 530 233 402 291 285 532
Betula AV 371 12 5 3 8 5 3 12 4 9 5
Corylus 1 1 1
Carpinus-Ostrya japonica 5 5 3 4 3 6 1 4 4 8
Castanea crenata 7 6 18 7 4 17 14 5 11 5
Castanopsis 1 7 1 13 8 3 14 6 12
Fagus 7T 15 17 4 8 3 12 18 12 18 13
Quercus subgen. Lepidobalanus I+ FIEIF THIE 46 64 166 64 35 106 105 94 85 116
Quercus subgen. Cyclobalanopsis aFFIET NN LR 7 6 4 4 2 3 10 2 9 5
‘elkova serrata ZVE-TY® 2 8 4 4 3 10 15 1 5 13
Aphananthe aspera EVES SVPE: 1 1 1 2 1 3
Mallotus japonicus FAHATYT 1
Zanthoxylum Frvavig 1
Rhus TNVVIE 1 4 1 1 3 1 6
Viscum YR FIE 1 1
Ilex EF ) XE 7 5 2 1 2 11 8 7 22
Acer HTTIE 1 1 7 1 1 3
Aesculus turbinata b F 3 1 5 1 15 16 7 2 5
Sapindus AP 1
Vitis 1
Ampelopsis brevipedunculata 2 1 1 1
Parthenocissus tricuspidata 1
Tilia I/ RR 1
Ericaceae # 1 2 1
Fraxinus PR AR 3 2 2 3 3 4 1 14
Lonicera AA N XT)®/ 1 1
Arboreal - Nonarboreal pollen A - FARTER
Moraceae-Urticaceae 7 TF-A 7 74 7 5 3 6 6 2 17 9 21 1
Saxifragaceae %) TR 1 1 2 1 2 2 5 1
Rosaceae N7 1
Leguminosae < AF 2 1 3
Araliaceae 7 aFR 1
Scrophulariaceae T NI 1 2 1
Sambucus-Viburnum =T bARATXIE 1 5 1 3 1 2
Nonarboreal pollen CES ()
Typha-Sparganium g3 7R 1 2 5 21 14 7 1
Alisma HIFET NG 1 1 3 1 2 3 4
Sagittaria TESHIE 2 1 7 3 3 7
Gramineae s 342 307 210 280 173 233 108 170 201 51
Oryza type A B 8 5 5 12 95 8 2 50 95 2
Cyperaceae Bx ) IR 94 107 74 125 48 183 129 172 185 126
Eriocaulon YR 1 1
Aneilema keisak y 3 1
‘Monochoria 4 1 8 8
Allium 1
Polygonum sect. Persicaria 2 7 7 4 2 2 5 6 7
Rumex 2 1 6 2
Fagopyrum 1 1 1
Chenopodiaceae-Amaranthaceae 2 4 2 1 4 3 2 2
Caryophyllaceae 2 1 1 1 1
Ranunculus 1 1 2
Thalictrum 2 2
Cruciferae 8 6 2 12 22 1 5 2
Impatiens PANE A 2 2 1 1 1 1 12
Rotala *HTHE 1 7 5 5
Onagraceae T AT R 1 2 1
Haloragis-Myriophyllum TNy T YE- 7R 38 1 1 1 1
Hydrocotyloideae F A 7 4 2 1 11 4 3
Apioideae 1) WAk 4 7 18 6 3 4 1 3
Menyanthes 2
Labiatae 1 2 1
Plantago 1
Actinostemma lobatum 2 1 1 1 5 2 17
Lactucoideae 5 4 3 6 2 1 4
Asteroideae 4 6 3 4 5 1 2 6 1
Artemisia 122 55 39 117 8 136 22 39 22 12
Arboreal pollen 477 459 1082 444 660 586 730 570 584 895
Arboreal + Nonarboreal pollen WA - BARTER 8 14 4 11 6 7 22 12 26 7
Nonarboreal pollen FIARAER 605 522 364 628 392 584 295 493 568 234
Total pollen 1090 995 1450 1083 1058 177 1047 1075 1178 1136
Pollen frequencies of 1 ci U1 iR DR EE 11 85 16 78 90 17 27 14 89 26
x10° x10* x 10" x10 x10 x10° x10* x10” x10* x10°
Unknown pollen KIFAEACR 12 16 9 15 5 8 16 13 10 13
Fern spore PEL LUk
Monolate type spore AT 374 308 232 246 72 357 61 304 281 21
Trilate type spore SRt 6 4 5 6 2 5 8 5 7 1
Total Fern spore S EI T RE 380 312 237 252 74 362 69 309 288 22
Parasite eggs ]
Ascaris (lumbricoides) [EE) 1 1 1
Total it 1 0 0 0 0 0 0 1 1 0
Parasite eggs frequencies of 1 cnf R 1 cnirh % 4 YN EE 13 - - - - - - 14 10
x10 - - - - - x 10 x10 -
Stone cell sty ) ) ) ) ) ) ©) O] ©) O]
Digestion rimains W1 5 A7 AL ) ) ) ) ) ) ) ) ) )
Charcoal * woods fragments A AL - BAAR (+) (+) (++) (+) (+) (++) (+) (+) (+) (<+)
WA AR (Charcoal - woods fragments) (x10°)
AR 41 34 69 25 29 42 13 73 31 175
SRR R 59.7 465 614 532 168 1064 54 278 130 5.
AR (ki) 06 0.6 2.1 08 15 08
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CHilX DX CHuIX DX
SYHIRE S D101 SDI05 |SD107| SD109 SDI51  |SDI65| ST S D101 SDI05 [SDI07| S D109 SDI51  |SDI65|
1 2 1 2 1 1 2 1 2 1 1 2 1 2 1 1 2 1 2 1
AHRERL (R A:AE) AERYERL (R A:AE)

Achnanthes hungarica 7 2 5 1 Navicula cryptocephala 1 5
Achnanthes lanceolata 4 1 1 Navicula cryptotenella 1 17 2 25 33 15
Achnanthes minutissima 2 4 1 1 4 2 Navicula cuspidata 2 2 1 2 2
Actinella brasiliensis 3 2 Navicula elginensis 1 62 2 17 27 10
Amphora copulata 2 4 13 2 22 9 12 Navicula ignota 1
Amphora montana 1 1 1 Navicula kotschyi 1 6 6 3 3
Amphora ovalis 1 Navicula laevissima 1 6 9 8 2
Amphora pediculus 1 Navicula mutica 8 5 1 6 2 5 6 1
Anomoeoneis brachysira—Brachysira 2 Navicula pseudoacceptata 1
Aulacoseira ambigua 1 6 M| n Navicula pupula 1 19 2 33 3
Aulacoseira crenulata 3 1 Navicula pusio 1
Aulacoseira italica 1 3 Navicula radiosa 7 2 5
Aulacoseira valida 2 Navicula reinhardtii 1
Aulacoseira spp. 1 Navicula subcostulata 1
Caloneis bacillum 3 1 5 5 2 Navicula trivialis 2 2 12
Caloneis branderii 2 1 1 1 2 Navicula veneta 2 1 1 6
Calonels lauta 1 Navicula viridula 1 2
Caloneis molaris 1 2 5 Navicula spp. 2 2 3 2 1
Caloneis silicula 1 11 16 7 6 Neidium afiine 1 1 1
Cocconeis disculus 1 Neidium alpinum 1 1 2
Cocconeis placentula 3 1 Neidium ampliatum 3 1 7 6 2
Cyclotella meneghiniana 1 Neidium iridis 2 1
Cymbella cuspidata 1 1 1 2 6 Neidium spp. 1
Cymbella gracilis 4 1511 1 Nitzschia amphibia 1
Cymbella naviculiformis 4 10 32 2% 8 Nitzschia clausii 1 4 3
Cymbella silesiaca 12 453 7 Nitzschia nana 4 5 8 5 24 1
Cymbella sinuata 1 Nitzschia palea 3 5 2 5 2 13 3
Cymbella tumida 2 1 1 Nitzschia paleacea 2
Cymbella turgidula 1 1 Nitzschia spp. 4 1 2 1
Diatoma mesodon 1 Orthoseira roeseana 1
Diploneis elliptica 4 1 012 4 Pinnularia acrosphaeria 3 4 5 3
Diploneis ovalis 1 Pinnularia aestuarii 1 2 1
Diploneis parma 3 1 13 9 3 Pinnularia appendiculata 1 2 9 1 6 5 3
Diploneis pseudovalis 5 2 Pinnularia borealis 3 1 1 1
Diploneis spp. 1 1 1 2 Pinnularia braunii 5 4 6 4
Epithemia adnata 1 Pinnularia brebissonii 7
Eunotia arcus 1 1 Pinnularia divergens 2 2 1 2 3 1
Eunotia bilunaris 5 7 4 6 Pinnularia gibba 2 5 1 2 2
Eunotia minor 6 12 3 15 | 33 | 39 % % 19 Pinnularia hemiptera 1 1 1 3 1
Eunotia paludosa-rhomboidea 6 4 10 9 4 3 3 Pinnularia interrupta 1 2
Eunotia pectinalis 1 3 1 2 2 5 1 2 Pinnularia lagerstedtii 2 2 2
Eunotia pracrupta 1 7 1 3 13 15 7 14 Pinnularia microstauron 6 5 6 9 4
Eunotia soleirolii 1 1 3 1 Pinnularia nodosa 1 5 2
Eunotia spp. 1 2 Pinnularia obscura 1 1 6 1 2 1
Fragilaria capucina 3 20 31 3 Pinnularia schoenfelderi 4 14 2 3 9 10
Fragilaria construens 1 2 1 Pinnularia stomatophora 1 2
Fragilaria construens v. venter 21 7 12 3 Pinnularia subcapitata 1 7 2
Fragilaria exigua 1 3 Pinnularia viridis 2 7 7 5 2
Fragilaria parasitica 1 1 Pinnularia spp. 5 6 4
Fragilaria pinnata 1 1 Rhoicosphenia abbreviata 1
Fragilaria vaucheriae (capucinak V) /&) 1 Rhopalodia gibba 3 2 2
Fragilaria virescens 1 Rhopalodia gibberula 3 15 1 10 3 66 35 | 20
Frustulia rhomboides 5 9 Stauroneis acuta 1
Frustulia rhomboides v. saxonica 2 1 2 Stauroneis anceps 1 1 3
Frustulia vudgaris 12 3 14 11 5 Stauroneis lauenburgiana 3 1 3 1 1
Gomphonema acuminatum 4 1 4 2 Stauroneis phoenicenteron 1 9 10 1 20 11 5
Gomphonema angustatum 2 1 Stauroneis smithii 5 1 6 8
Gomphonema angustum 1 1 1 1 Surirella angusta 1 3
Gomphonema augur 2 1 3 Surirella tenera 1 1
Gomphonema clevei 1 Synedra ulna 1
Gomphonema gracile 7 I 9 6 | 4 ;{:’:’r“lf]’ﬁfjl” Jenestrata- 13 |1 1
Gomphonema minutum 2 5 3 7 10 1 o - FHEPEAE 5 - ok AR
Gomphonema olivaceum 1 1 Bacillaria paradoxa 1
Gomphonema parvulum 5 3 1 28 4 52 40 13 Fragilaria brevistriata 3 1
Gomphonema pseudoaugur 5 1 1 1 Fragilaria fasciculata 1
Gomphonema pseudsphaerophorum 2 1 2 Nitzschia levidensis 1 3 2
Gomphonema pumilum 6 1 8 3 1 Plagiotropis lepidoptera 1 1 10 1 1
Gomphonema sphaerophorum 1 1 Rhopalodia musculus 12
Gomphonema truncatum PR GUKAAR)
Gomphonema spp. 2 1 1 2 Nitzschia lorenziana 2 2
Gyrosigma spp. 1 1 2 1 4 Navicula schroeterii 1
Hantzschia amphioxys 4 5 1 2 7 8 4 4 3 PO R (i — UKD
Meridion circulare v. constrictum 1 Nitzschia plana 1
Navicula americana 1 1 & &t 31 61 8 35 270 98 0 407 371 151
Navicula bacillum 2 4 3 1 HKFE 2 2 0 0 13 7 0 11 12 6
Navicula capitata 2 1 ik 266 402 54 225 | 356 | 960 2 385 364 | 461
Navicula clementioides 4 R 1 enfrh o 13 26 42 78 19 35 - 25 24 57
Navicula clementis 3 x10* x10' | x10° x10° | x10° | x10* - x10° x10° | x10*
Navicula confervacea 1 16 9 11 2 SEWRLRATER (%) 110 135 - 443 | 99 - 521 513 | 254
Navicula contenta 4
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&4 (3UENo.3 : PLD-44114), 7 > @ s (FNo.5 : PLD-44115) @, &5 mTHh %,
WEABOBHR, AT — 2 IIE2W6EKOE BN TH S, AFN0.2. No.3. No. 5122\ Tid, Ml
EEETHICH720 ., AEOBEWREGB LT b B2 L CEmICAE LB EREL
72th, BB LaT—F UMM Lz, 25— VIZEA (U ZLETALERSEE) T2 5 Flash EA1112
(Thermo Fisher Scientifictt#) #HWTREEAR L ERGTHEOMWELITV, BONTREER
EEEROARICEDONTCO/NIL (B 2HI L, BOHERFZFERMETIE, MliLza 95—
TR AEEICEH U T L. COT AL L2, COTADKE, 77774 Mbaxiro720 77
77 A bR, RSB EGHE OSL A - K, 387 FAMS : NEC# 15SDH) % F v CHllsE L.
B O N7ZMCIREIZ DWW TRMARG BRI RO IE 1T - 725, "CHEMR. BERZHEH L2, 8. &
¥INo.3 (PLD-44114) 122\ Tld, I 7 =7~ OMBES. MR SN REEIFEF IMETH 71272
O, kA A PRAKL, WEEITo 72 (K#&RIZ2, 2019).

F26K BIEFFH KURIE

e F HFT—% kT -4 HIALEL
#ENo. 1 Ao orte e
i - X40Y93 | #EL : A (2F) b i

~ g . =R PR BT R AR S | 4 S 2 . =

PLDAIIZ |l SXLS | BUROTER S REPRAFRIS BT |\ 5 ) - miis G 12 mol/L, ARE(L
M200009 s F 1 4 1 10 mol/L, %l : 1.2 mol/L)
#FHNo. 2 - .. 4

PLD44113 |11 X33V105 I S (/e R MlorM2) AR ;7 b
No9 s 25— A
#UENo. 3 ERERI RV RE

PLD4dl14 | 1 X25Y106 | FEEL: (Y S AHE FREALE 74 k>
=R IREE @ dry a7 =47 Ui
Nol7 wAY YA ME
#ENo. 4 o o [EER=Rl Ay e
g . TR« ALt - . .
il K14z | B A e o e | TR - 7

PLDAAIIAL Vg - gp gy | DVRROREIR S RACDRERDIY S0 g o0y - mevkid (bt - 1.2 mol/L, ket
M200003 oAy F U2 10 mol/L, i : 1.2 mol/L)
wAFtNo. 5 e . e

PLD-44115 %E REOE B%;E o (TVERRE) BHEEALE 7 b
No.l8 o 77— 7 i

(3) & %

H27FIC, WP ER (ng). MH T —7 v EE (ng). 25 —7 VIR (%), REGH= (%).
mFEAEE (%), C/NI (FIVH) 2”9, PLD44113 GUEN0.2) X, 25— VIEEN1 %% k-
Y, 29— OC/NH (FIVIH) IZIEEHEE SN 529~36 (DeNiro, 1985) DHEIPANIZILE 5,
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7 WG RFEEARE

L7etso Ty 37 —=7 v OEBERINTHRIRFERAOTREEEIZER L 2 TLneEz 515,
—77. PLD-44114 (3U¥INo.3) B X U'PLD-44115 (G#INo.5) &, I3 T =7 Y IEI 1 % % T H
. PLD-44114 (3%¥INo.3) OC/NIt (BVH) 13164% EHME (29~36) Z4N7z. L7zas> T
PLD-44114 (iA#IN0.3) 1327 =7 U PRI LEH 2 W o T2 MR (. BEROMENr /L
720 723, PLD-44115 (GKNo.5) 1. MIEAFETH > 72

$27R AT UHHOBR—EX

S WRRER a5 — 7y fl| 95— 7 e | Rha ki ERafiE| CNK
et | BN, (mg) (ng) (%) (%) %) | (L)
PLD-44113 No. 2 807.17 3551 44 404 149 3.17
PLD-44114 No. 3 848.11 453 0.53 279 199 1.64
PLD-44115 No. 5 908.32 6.55 0.72 165 75 2.58

5528312, ARSI RO IE N 2 REFAAR (6 °C) . FIMASHIZDRORIE %247 - T/
FBIAEIZH W72 AEARUE & BOEIZ X o TR S W AEREI ., B ICHE > THERE L BREZ LD TFRL
72MCHEAR, BSOS B AR EAE R ZNEIURT s BERIEIZHWZEMRMEIET 1Tz Lo Tunin
ETH ) . SHBRBERIEMESER SN2BICZ OFERMEEZ WV CEERIEEZ1T ) 7201250 # L 72,

MCHEAMRIZADIOSOME % 012 L TITSERT 2 2 /R L2 4ERTH 5. “CHEA (yrBP) oFHIZIE, MC
O & L CLibby O I55684F & fli ] L 720 F 72, AL L2 CHEMREE (£10) 1F. HIEOHK
Fhafss, EEREFESICEOSVWTER SN, B OMCERDZF DMCHERLAENIZ A LFERH63.27% T
HHTEERRT,

B, BEBRIEOFMIZILUTOEBY TH D,

JEAEERIE &1, KA OV CIREEAT— 5% TR 295684 & L CTH I S N CHEMRIZH L, #EkoT
R E R ERWE S OB B C & 2 RAF O CIREOZES), B X O o0& (MCoFmi5730 =
404F) ZIEL T, X D EBOFEREIZENDOEHENTLI L TH S,

HCAER DIBARIRIE 12130xCaldd (BIE T — % @ IntCal20, JEARBRIE S HAT19504F LUK L2 K 5338
EHZ DWW TidPost-bomb atmospheric NH2) #fEH L7z. %8B, 1o BFERHEHFIZ. OxCalDiEsRE%
L CHM S N2 CAERREZE IS 3 268 27 % BIEIR A O TEERHFATH Y . FERIC2 o JEEH
PH1395.45% EHEIR A DI FERHPHTH 5o #1 v INOHTEHEOMEIL, € OFPHNIZIEFFEDA 5 =R

BT 5. 77 7 ofitih Eo M CER ORGSR 2R L, IS EEBIE R Z R,

(4) % %

B R R AR E DAERIZ DOV T, 20 BEFRHEH (E3£9545%) 12K H L CERT %,

S X 1450444 (3A#INo. 1 : PLD-44112) 1%, 18121 cal AD (9545%) T. 1 HACRT~ 2 il Al
FOBERER L7z, BER (2013) 12X 2WERROBEREZIRT 2 &, URAR AT A2
T 5,

WERBOTEO 7 <M GAFINo. 2 : PLD-44113) (%, 1414-1444 cal AD (9545%) <. 15H##CHi
P~ EDBEERZ R L. 2T, BIEARIICH ST 2,

S K1420 e Ab#F (3FNo.4 : PLD-44114-1) 1%, 1492-1481 cal BC (2.22%). 1451-1377 cal BC
(71.70%) 1346-1305 cal BC (21.53%) DIFEFEM xR L7zo /IR (2017) 12 X 2 ML T 2HR4E
LIBEROMICERE ST 5 & MCHRIERIEICHY T 5,
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B, AMOYE. R SERTS ZMNET 2 EAED L ATEIFRERDTE S D5, WHIO4E
B2 WE T 5 & ERFIEAER 2> 5 Nl Th 2 12 &l VAEERDE S LS (HARRIHR) o #FHNo. 1 (PLD-
44112) B X UENo. 4 (PLD-44114-1) I3 HwATEBAET A5 > T e dp o 727280 BT RITH ARR)
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WIERTH o - D S o

(&M SV - TR AMSERREZ V—7 G 5% - AR IES - BEHIES -
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$28K HMHMRFFENAES LVBFREOHER

S o6 JEAERCEFIAE | MC 4R MCAEA % TRAE AL BT L 7 SRR B
g (%0) (yrBP+1g) |(yrBP+1g) 1 o AR EE P 2 o JEAFARHIH
PLD-44112 27-47 cal AD (22.80%)
HENo. 1 | -24.87+021 1959+ 16 1960+ 15 57-82 cal AD (30.39%) 18-121 cal AD (95.45%)
(M200009) 97-111 cal AD (15.08%)
PLD-44113
i 1424-1437 cal AD 1414-1444 cal AD
HFNo.2 | -1659=0.18 489+ 15 490+ 15 (6827%) (95.45%)
(No.9)
PLD-44114
HENo. 3 | 2444+023 3382+53 3380 %50 — —
(No.17)

PLD-44114-1 oy | 1492-1481 cal BC ( 2.22%)
HNo.4 | 25665023 | 313023 | 3130225 | Lo 1al oA BCASHON) 1450 1377 cal BC (7170%)
(M200003) 2707 11346-1305 cal BC (21.53%)
PLD-44115
#HFNo. 5 — — — — —

(No.18)
PLD-44112:1959+16 BP PLD-44113:J189115 BP
2200 F 68.27% probability 900 68.27% probability

27-47 cal AD (22.80%)
57-82 cal AD (30.39%) 800

EN— 95.45% probabi ity
97-111 cal AD (15.08%) s 1414-1444 cal AD (95.45%)
95.45% probabi | ity 700 F ;
18-121 cal AD (95.459 E A
) 600 | \

1424-1437 cal AD (68.27%)
459 i

2100

2000

g g
L L E
e 1900 k8 E
i) 1) E
1800 F
s v a0 F
1700 | F a v

L 1o

F M 300 F J \
1600 | w0 F

20

200 1cal BC/1cal AD 200

B (cal BC/cal AD) B (cal AD)

a0 LYk ey 01 mstr i st tntner ot o 200y
PLD-44114-1:3130£23 BP
68.27% probabi | ity
300 ° 1434-1392 cal BC (57.65%)
[ 13351324 cal BC (10.62%)
3200 k 95.45% probabi it
b 14991481 cal BC ( 2.22%)
g r 1451-1377 cal BC (71.70%)
g 00 1305 cal BC (21.53%)
H
o r
= 3000 |
2000 |
2800 | \w/\
o |1o
H ) [E1 P
“““““““““““““““““““““““
1600 1500 1400 1300 1200 1100
JBEE1K (cal BO)

80X EERIEMKR
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