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2 REMEERRIRIAT - AER AT - EREEOIAT
g7k fematER (1)
f I8 i FK114 SK115 _ _ _ Bih[X %%3%&,‘#‘: _
O ®6e O’ ©’ewe oo
Arboreal pollen BARACH
Abies EIE 1 - - - - - 1 1 - -1 - 1 1
Tsuga VI - -1 - 2 -1 -
Picea Mre)E - - - - 1 - - - 1
Pinus subgen. Haploxylon < R A RS - - 1 o
Pinus subgen. Diploxylon IR B R 11 -1 - 65 88 - - 1
Pinus <V () 4 3 2 3 1 1 100 178 1 1 - 4 021
Cryptomeria AFIE 11 8 5 1 1 2 - - 2
Taxaceae-Cephalotaxaxeae-Cupressaceae AF AR —AZH Y E -/ FF} -
Morella Y EER . . o
Carya RV, . oo
Pierocarya HOILIR - 11 .
Juglans 7V3g 2 - - -
Carpinus-Ostrya Vaoza e - -1 - - - - - -
Betula RAVES : - 11 .
Alnus NI X g - - 2 - - 14 14 -1 - -
Fagus TR . o 301 - 11
Quercus subgen. Lepidobalanus )T/ F TR 1 - 2 -2 01 7 4 - - 2 -
Quercus subgen. Cyclobalanopsis IFFIET IV - - 1 1 - -
Castanea V& - - - - - 1 - - -
Ulmus-Zelkova ZVR-Tr V¥R 1 4 - 2 - 1 -
Celtis-Aphananthe YRS INVES | S oo L
Liguidambar T8 . o o
Mallotus FHATTIE, . o .
Aesculus W IR - - 1 S
Tilia TFIXE - - - 1 - - - -
Araliaceae a¥F; - 1 -1 -
Clerodendrum 7 F¥IE - -1 - - - -
Weigela SR 1 S
Nonarboreal pollen AR
Oryza type ARIE L 57 6 1 - - -
Gramineae AAF 11 5 1 9 6 7 171 89 6 2 1 1
Cyperaceae T 7R - 3 2 - -
Monochoria IATHAE - - oL
Lilium ))& - - - oL
Persicaria-Echinocauron RIS i VN 1} - - 1 1 - - -
Polygonum 55 . o o S
Fagopyrum VNIE, - - - - 2 2 - -
Chenopodiaceae TR - - - - - - -
Caryophyllaceae EaabZ=r1 - - -1 1 6 -
Ranunculus FURYTIE - - - - -
Cruciferae 777 F - - - 4 6 -
Haloragis PO T I U
Apioideae )R - - - -
Patrinia FI TR o o o
Artemisia FEYIE 1 2 - 1 3 - -1
Asteroideae AR I - - - - - - - -1
Lactucoideae &R} 1 - 2 - - 6 5 - - -
Fern spore DZ& N
Lycopodium enr I hASE - - -
Osmunda Yrv1Ig - - - - -
Pteris A/ENTIE - -
Others [[i2bze lvEs 129 10 27 16 10 1 48 98 10 6 32 6 5 15 4
Arboreal pollen BEARLER 8§ 8 5 10 0 4 2 286346 1 3 6 1 4 8 5
Nonarboreal pollen ERAERY 13 5 4 11 6 7 1 248121 0 1 0 7 3 1 1
Unknown pollen Y 1 0 0 1 1 2 0 5 4 0 0 0 0 1 1 0
Fern spore T 129 10 27 16 10 1 48 98 10 6 32 6 5 15 4
Total AR RIIEERQ 33 22 19 48 22 21 4 582565 11 10 38 14 12 24 10

102



HEVIE  HREEEGHT

g7k EBRMRER (2)

Bi[X FIEESHb AL

o T ® 0006 6066000eEH5 6660
Arboreal pollen BARTER
Abies EIE 1 4 - - 1 B § -
Tsuga Vi -1 .2 .o
Picea e 1 - -3 -1 - 2 1 - - - - 1 - - -
Pinus subgen. Haploxylon Y B SR -2 o Lo
Pinus subgen. Diploxylon < I A A 50 120 - 1 - - o oo
Pinus VIR (1) 8 15 - 9 3 4 - 1 3 - - - 1 - - 3 8
Cryptomeria AFX)E 20 89 -2 - - - -1 R - R - R R _
Taxaceae-Cephalotaxaxeae-Cupressaceae AFAR—A 2V E - FF} .
Morella YvEEE e
Carya _AVNE 1 - - - .o
Prerocarya F VR 17 2 - 2 - - -
Juglans IR 1 B B B
Carpinus-Ostrya IRITFE-T R 1 3 - - S I T :
Betula AV 1 3 1 . B} B
Alnus NI F)E 17 3 1 -1 - 1 - - - 1
Fagus 7 & 232 - 1 - 1 - - - - - - - - 191
Quercus subgen. Lepidobalanus aFFEat g 12 15 1 1 - - -1 _ _ N _ - _ o1
Quercus subgen. Cyclobalanopsis IFFIET IS 14 - - - - - -1 - - - - - -1
Castanea 7))E 2 2 - - - - - - R - R - R - R -1
Ulmus-Zelkova ZVE- YRR 36 1 - - 1 - - -
Celtis-Aphananthe IXE-07/%)E - - - - - - - - - - _ - _ - _ -
Liquidambar TR S -2 ... 1
Mallotus THAT VT E 2 - - - - - - - - - R R - R - R _
Aesculus Al v - .o - S L
Tilia SF IR L
Araliaceae X 2 3 o oL
Clerodendrum 7%¥)E - - - - - - - - - - - - - _ _ _
Weigela y=rr IR L
Nonarboreal pollen FARTER
Oryza type ARIEE] S22 -2 - - oo oo oo
Gramineae flodA Ak %267 - 3 1 - 1 - - - - - - - 1 1 4
Cyperaceae HX )T 230 - - - - oo oo oo
Monochoria IATHA)E -2 Lo
Lilium 2R L
Persicaria-Echinocauron RIS i VN 1} 3 5 1 1 - - - -
Polygonum Iea 2 B . . . B B B
Fagopyrum VNIE 2 2 - - - - R R
Chenopodiaceae THIE 1 oL
Caryophyllaceae F7v ke 3 6 - R - R N
Ranunculus SR T
Cruciferae T75HR -1 R R R
Haloragis T b 7 )E 5 4 - - - oo
Apioideae )F 1 1 - - -
Patrinia FIFIUR L
Artemisia SEFXE 317 - - - - - -1 - - - - -1 - -
Asteroideae F ik < -
Lactucoideae % R 1 4 - - - - - R - R - R - R _ -1
Fern spore D24 e
Lycopodium Lhr I AT g e |
Osmunda rr~vAE -1 - - - - - R - R - R - R - _
Preris A/ EMNTIE 2 2 - 5 4 3 - 1
Others fteo>s ¥+ 113177 8 50 9128 2 2 13 1 4 2 1 9 7 10 8
Arboreal pollen ARARACHS 208208 2 2 410 0 412 0 0 0 1 3 1 6 12
Nonarboreal pollen HARIER 119367 0 6 1 1 1 0O 1 O O O O O 5 1 5
Unknown pollen RUATER 214 0 2 0 0 1 0 0O 0 0 0 0O 0O O 1 0
Fern spore YT 116 180 8 55 13131 2 2 14 1 4 2 1 10 7 10 8
Total Gt (RBIEERC) 443 755 10 83 18142 3 6 27 1 4 2 2 13 13 17 25
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$27R TEHMAIRER (3)
W ] Aiﬂ.{IZ }\l/‘/%41ﬁ,¢l ]
O @ B ® 6 ® @ ® O ®@
Arboreal pollen HARICH
Abies BN 2 .2 4 ,
Tsuga VIR - - 2 - - . - .
Picea frelE 1 - - 1 - 1 R -
Pinus subgen. Haploxylon < ) B AR - - - - - - - -
Pinus subgen. Diploxylon < @ M R - - 2 R - R R - _
Pinus 2= 1%NN 9 1 4 2 - - - - 1
Cryptomeria A¥)E 1 - 4 1 R - R R -
Taxaceae-Cephalotaxaxeae-Cupressaceae AFAR—A T FL - 25} - - - - - R
Morella YvEEE . . . . . B B
Carya _AVIE - - - - R R -
Prerocarya FI7IVE -2 1 - -
Juglans 7V3E - R R -
Carpinus-Ostrya IRVTIE=T VY& - - - - - - - B
Betula AVES . . . . B} . . B
Alnus VeSS e L
Fagus 7 E - - 3 1 - - - - -
Quercus subgen. Lepidobalanus a)IlEatrIiliE - - - - 1 - R R _
Quercus subgen. Cyclobalanopsis IS FET IR - - - B . -
Castanea ol - - - _ _ - -
Ulmus-Zelkova SVE-TYEE 1. - 11 -
Celtis-Aphananthe I)XE-L ) X)E - 1 - - - - -
Liquidambar TR 3 2 1 2
Mallotus TR T)E - - - - - - R -
Aesculus NN ¥ g - - - - - - R -
Tilia SF IR . . . . . B , B B
Araliaceae vaXE - - - R - . R
Clerodendrum 7HFIE - - - - - R -
Weigela 5= ¥R - - - -
Nonarboreal pollen AR
Oryza type AIm L - - - - - - - -
Gramineae (2RSS - 1 12 1 2 1 -
Cyperaceae AX )7 E - - 5 - R R . R R
Monochoria IATHAE - - - - R R - - R
Lilium Ea)) . B . . . B , 1
Persicaria-Echinocauron VR Ak 1 Rl e VN 1] - - 1 - - - - - -
Polygonum Y5 . . . B . B B
Fagopyrum NIE - - - - - - -
Chenopodiaceae TR - - - R - - R R
Caryophyllaceae F7akk - R 1 3
Ranunculus FUETFIR . . . . B . . B
Cruciferae T7 IR - - - - - R R -
Haloragis TI/ VTR - - - - - - . - .
Apioideae EUE - R - - - - . . R
Patrinia FIFLUE . . . . . B , . B
Artemisia EFIR - - - - - . 2
Asteroideae F iR} - - - - 1 - - 2
Lactucoideae &R R - R R - R R N 1
Fern spore DZ& N
Lycopodium enr I hASE R - - R - - R
Osmunda trvAlg - - - - - - - -
Pteris AENTIE - 1 - 3
Others liobTa- kR 12 13 66 18 4 9 7 - 57 16 16 38 15
Arboreal pollen ARAAEH 7 4 19 12 3 2 1 0 3 3 1 6 14
Nonarboreal pollen HARAERY 0 1 19 4 3 1 0 0 1 0 7 19 17
Unknown pollen AREHTER 2 0 4 1 1 0 0 0 2 0 0 2 4
Fern spore YT 12 13 66 18 5 9 7 0 60 16 17 38 15
Total AR RBZERQ 29 18 104 34 11 12 8 0 64 19 25 63 46
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AEHFESO~BII VTN LA DEL DD 7, RIFRBIEHEFE SO - @ TEHEEETH S
E2IEEL TRV, Bl SN oL, SRS EIE, YAE, FUeE, VB, AFE,
YOV IE, TR, a7 IHE, SVE- YRR Y, BEARENSA AE, A vy SR
Frvakh, A3 ViE, FEXE, FIEE, ¥ UoRFER LR ETHL, F7o, HEETHDL T
vELENT 5. B, HHFRETICBT A MAROERE, ARFEFO~Q@TIEELHENL—TF
HEFTO~OTRIA v, F72, MEROEIRIZVTIG RHBTH 5 72,

e HEEINDEME, WA LB

SHEOGHICEE s N FHE O S B, Mo (SK 114 - SK 115) o#it#k%ii Lo, B
WXFEESHA - SHADTELY THOREBLOABX ML v F 4 HEO&HEHL, WIFh it
WLE OREMAD 7 { ERBATICE R 2 BRI 7 2 b o 72720, SHEOEBSEOMZIZE
Lhaholze —HIIAER R T FHRL T OMER L 7235028, FICHILIREEICH 5 & ) RiG6, fEd
WAL T & > Tl - BT A EESNTWD (BF, 1967 ; =% - ik, 19987 &), 4
B OFEHI OV TIE, HERIEICAEAT R & SR T- 25D 3A F D 5 72 & & R HERE R I AP S BREE 12
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BiX  HEESHAL

4 AT
o s i* 9 » 0 @ 6 ® ® ® ©® ® 0 ® B B 6 _® _©
1 Actinocyclus ellipticus 1A 1
2 A ingens 1A 1 1 1 1 3 1
3 4 oculatus 1A 2 1 2 1 2 1 1 1
4 Thalassionema  nitzschioides 1A 2 8 2 1 2 1 6 4 8 16 12 8 4 14 15
5 Paralia sulcata 2B 1
6 Thalassiosira eccentrica 2B 1 1
7 Diploneis smithii 5El 1
8 Actinocyclus spp. 6 ? 2 1
9 Actinoptychus ~ senarius 6 ? 1 1 2 1 1 2
10 Cavitatus spp. 6 7 2 1 3 6 7 1 1 4 3
11 Chaetocerous Spp. 6 ? 1 3 2 2
12 Coscinodiscus ~ spp. 6 ? 2 2 1
13 Denticulopsis Spp. 6 ? 1 1 3 1 4 4
14 Navicula forcipata 6 ? 1
15 Rhaphoneis Spp. 6 ? 1 1
16 Rhizosolenia Spp. 6 ? 1 1 1
17 Stephanopyxis  corona 6 ? 1 2 1 1 1 1
18 S. turris 6 ? 2
19 Thalassionema  spp. 6 ? 4
20 Thalassiosira Spp. 6 ? 1 2 1 2
21 Gemellodiscus  microndosus 7 1 1 1
22 Rhopalodia acuminata 11 ? 1
23 Achnanthidium  japonicicum 14 ] 1
24 Cyclotella meneghiniana 16 L 1 1
25 Aulacosira islandica 17 M 1
26 Eunotia pectinalis 19 O 1
27 E. pectinalis var.minor 19 O 1
28 Navicula elginensis 19 O 2
29 Neidium iridis 19 O 7
30 Pinnularia gibba 19 O 4
31 Stauroneis phoenicenteron 19 O 2
32 Frustulia rhomboides 2 P 1 1
33 Pinnularia subcapitata var.elongata 20 P 4
34 Diatomella balfouliana 21 Q 1 1
35 Hantzschia amphioxys 22 Qa 1
36 Luticola mutica 22 Qa 2 2 3
37 Pinnularia subcapitata 23 Qb 4
38 Achnanthes crenulata 24 W 1
39 4. subhudsonis 24 W 1
40 4. Spp. AW 1
41 Amphora Spp. 24 W 3 1
42 Aulacosira canadensis 24 W 1
43 Caloneis silicula 24 W 2
44 Craticula ambigua 24 W 2
45 Cymbella mesiana 24 W 3 1
46 C. silesiaca 24 W 1
47 C. tumida 24 W 1 1
48 C. Sp. 24 W 1
49 Epithemia sp. 24 W 1
50 Eunotia bilunaris 24 W 1
51 Gomphonema  parvulum 24 W 1
52 G. yamatoneisis 24 W 1 1
53 G. Sp. 24 W 1
54 Navicula lanceolata 24 W 1
55 N. Spp. 24 W 1 1
56 Neidium affine 24 W 3
57 N. productum 24 W 1
58 N. Spp. 24 W 4
59 Nitzschia Sfiliformis 24 W 1
60 N. palea 24 W 3 2
61 N. parvulaides 24 W 1
62 Pinnularia lundii 24 W 3
63 P microstauron 24 W 10
64 Rhopalodia gibberula UW 9
65 Sellaphora pupula 24 W 1
66 Stauroneis anceps 24 W 2
67 Surirella linearis 24 W 1
68 Synedra ulna 24 W 1 4 1 1
69 S. ulna var. oxyrhynchus 24 W 1
70 Fragilaria Spp. 25 7 1 2
71 Nitzschia Spp. 25 7 4 1 1 1 1
72 Pinnularia Spp. 25 7 1
73 Unknown 2 ° 14 1 2 1 1 2 1
1 b 1A 2 8 3 4 3 2 6 4 11 18 17 9 5 16 15
2 W B 2 B 1 2
3 HEKIEE T8 5 El 1
4 KA TE AN B 6 ? 2 5 2 1 3 8 1 10 14 21 3 4 10 7
5 HE~SRA AR IR 7 1 1 1
6 PURASE- AT 1 ? 1
7 stk cpll| 14 ] 1
8 i TP 16 L 1 1
9 17 M 1
10 IR 19 O 15 1 1
11 oG IR 20 P 4 1
12 [l 21 Q 1 1
13 A AR 22 Qa 1 2 2 3
14 e A= B 23 Qb 4
15 li 24 W 52 1 2 1 1 4 3 2 13
16 PARAE A IR 25 ? 25 1 1 2 1 2 1
17 T DA IR 2 ° 14 1 2 1 1 2 1
HERAE 4 13 5 6 6 10 7 4 21 34 39 12 9 26 22
i~ UKL 1 1 1
favii ! 1
AR 103 1 1 3 2 6 7 1 9 3 16
& &t 122 15 7 10 7 13 7 6 21 41 46 12 9 27 33 3 17
SETRR OB (%) 598 533 429 1000 714 69.2 286 50.0 524 415 370 417 444 444 30.3 66.7 76.5
SR Lgrh o gk (18) 26E+5 31E+4 14E+4 19E+4 14E+4 25E+4 13E+4 12E+4 43E+4 84E+4 46E+4 25E+4 19E+4 55E+4 34E+4 15E+3 85E+3
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1. Achnanthes subhudsonis (GA¥ID) 2.Denticulopsis sp. (GA#@) 3. Denticulopsis sp. (GAEW)

4. Gomphonema parvulum (GREFD) 5. Gomphonema yamatoneisis (GFREFD) 6. Cymbella silesiaca (GREND)

7. Rhizosolenia sp. (GREI®) 8. Thalassionema nitzschioides (FA¥}®) 9. EFunotia pectinalis (FRED)

10. Nitzschia palea GREM®) 11.Synedra ulna (GREFD) 12. Navicula lanceolata (GREND)

13. Actinoptychus senarius (GREFG) 14.Actinocyclus ingens GREI@) 15. Paralia sulcata (GRED)

16. Actinocyclus oculatus (FREI@) 17. Stephanopyxis corona (FE}@®) 18. Stephanopyxis corona GRENE)

19. Actinocyclus ellipticus (GREHD)
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RBECEIZ L, RMIZAEWEREE Nikon ## OPTIPHOTO- 2) I2X > T40~ 1000 CTHI%Z L, #
HERE B L OBAEAR &L O HIZ X - TiT o 72,

(3) & &
#30RIHRZRL, EELGEBOBEMBET LR T DIMICFEERIE 7% - 72558 % 5o
$30X HERERR

AENe  AIRES Hi b IREAL MR (S5 I ALY
1 SI1 FiENol FRSCIRER Castanea crenata Sieb. et Zucc. 2) KRR~
2 SI1 FigNo2 FRSCIHER Castanea crenata Sieb. et Zucc. ) B3 emfEEEDFL
3 ST1 FgNo3 MRSTREA Castanea crenata Sieb. et Zucc. ) B 6mbl Lotk
4 SI1 T /ENo4 SRR Acer 7T B 6 eniEEEDRD—H
5 SI1 TI&ENo5 HSCRFAR Castanea crenata Sieb. et Zuce. ') BER ()
6 SK101 il Castanea crenata Sieb. et Zucc. 7' EAE10emFE FE DT O —
7 SK102 L Castanea crenata Sieb. et Zucc. ') MK (E)
8 SK104 R Castanea crenata Sieb. et Zuce. ') BCRA>? (REIY 702)
9 SK105 AL Castanea crenata Sieb. et Zucc. 7Y KA ? (BEHIY A2, EAE10emPL 1)
10 SK111 it Castanea crenata Sieb. et Zucc. 2 BHILY (BAE10emBL L)
11 M140004 SB1SP10 [Eih13 Cryptomeria japonica D.Don AF AEHILH
12 M140005 SB1SP16 rrt: Cryptomeria japonica D.Don AF AEFH Y

AX  Cryptomeria japonica D.Don AFFl No 11, No 12

GBS, BHIEAIIE S X OGS FAMIE A DRER S N2 $HEEBIM CTh 50 B2 LM~ OBITIZR R
ST, MAEOWED TER A Ve ML O 7 B BEFLIZ BRI R 722 A F BT, 1 08P I 2 MEfFAE S %
bOWIEEAETH L. BAHRIZEI O FEREGHERE T, 1~ 4Mm <ConTd 2. BIEHR
VT %o DLEOKEDN O AFICRE I NS, AFIIAIM, WE, W, BABIZSAT 5. HAR
FEOEMEARTHS A0m, F2mIET L, MITEKTH L0598 T, L<HWONS,

71 Castanea crenata Sieb. et Zucc. 7FF No1~3, No.5~ 10

FROIL COZRIOEE D, BHEHIT 2B TH % o BA T/ NEE D, KICRIZEST %,
B ST T, BEORIZEISEI T 5. EEDOEILIHEILTH 5o SRR P
Fah 5 7% 5 HYI O FE RS Th 5 LLEDOR I 7 VICHEESN L. 7 )13 ILilEE DO PERIE,
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A, WE, UMD 5. EEOFEART, #EES 20m, F40m 5N THLH, REVDL DL
B E30m, F2miET S, MATED 8 <, KR & it 2, BREFEORO TE WM T, BIETIZEE,
gl K, A, A, #x, EARZERIHWSEN S,

H T Acer HITF No4

REWTTH ClI/NELCTH GV EE DAL T 5o BTN CIEEE OEILIEHZEILT, WEEIZ M 7 i e
JEIEDSEAES 2 D3R RAEEINZ 7% o T Do BRI PRI & 72 2 FIPET® % o FEnm <l
WAL, PR HAREC 1 ~ 6 MR CTd 50 BB OMNEEI I 2 B REAFAET 5o

Do L) A7 BIlRESI NG, AZTEIZIE, A9 YhZT, YIUNTHhIT, NTFT
LT, TYALT, TIALT, FR) I FRENRH LD, BEMEOREEN,S ) AT, FF
) EFUNDONETNDTH 5o dbifpE, AN, WE, WMo Mm$ 5. EEOEHRL ZII/NEART,
RKEVWDDITFE S 20m, £ 1 miET Do MIIMFES X ORIEEIZHE T, #BE5E KA &E, 45
B, WA, FHire EIRHWS NS,

(4) Br K
BRI EOE, R ERBTIE, 279098, AF2H, HXFE1ETHo720 7 VIFEMT
RIS RWHT, M2 EOBESE L THREN I (b IBIARTH Y, M2 S EY O
M7 EICFH SN TE 2o WA ICIA S AT 2% EILEER CTH 1), BRI & @i o H 8 Tl pimk
T AL DD, HBELIEMS B E A, ZRKRERETOH L, 7T EILEE T
V- BREEYEIOPRE, AR TTH Y, WHE - TR NEETH L, Foob T ) EMHzER
T, TR L IED SIEWEINAE L B L v, BURTIERERM L L CoRHIEH T D
RONT, FARLERL SIHHIN TS, BILEORITER FSCRR) CIBEARRRLITIH O
BIH% R, MICEBEROBM 2 SICHHINTWE, RRBADD L BKR TIEZ IR,
HENMNIZNICET AREICEETT 5, AFIIBEMICHH STz, AFIIMLTERES % &
REBMABEND BT, BEHITL &L VBMH /NS RHAFICED T CRL AV, il
VIR A L, BRI RSO S iy CHIMRZ T 2 81388 C, TR T2 gAY T, wih
OB L BT ABARTH Y, EIEDICOET LTV EEZONL, &b, Pl H AN
TIIHIS 2 FRER L L TAF OGN L, MLOKES SRR L HEICE Y EEICHHES NS
et hid 5o F 72 AN TIEEAN0 1 ~ 5 TRHEM AL 25, BN 6 ~ 101 EEO K2
IMTHY, HHTHoZMREEIRIEENS . BAMIEVTNLRRE L2 {BEEBN DL W IREE
L2 LR (DB L)IRETH Y, KETERBEL 7205 2 IR & LTRIH SNz EZ 65,
(BRI BB e IR - &FEHET)
gl HE M2 DT IR T RO A 1200, IV EERT(C4E 3300, 45 V e s 50 B IBHk L T B
51/ - BEXH
PRk - INHEA (2012) AO#E %, ML, 449p.
INETHEERS (1987) FINENCET BB E B TR ) A O TR, /1T S0 A
fAas - S (1985) ﬁ+§%§g¥TZS%mmg.ﬂ<$¢a>ﬁtf§, Sk E R, p.20-48.
el - S (1985) 15 SRt oM AN O, SOKE I, p49-100.
B - PRk (1988) H ARk AR AR, HELE, 296p

BEIIE (1992) EILFE . 77—y 7Ry, 31, p384T.
IWHEEA (1993) HAFIEZ BT 2 ARRE MBSk, R RBrFessss 15, faaiisess, 242p.
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. 14 |1140022 SI1 @
HERIC AT IV 74— 2 BAKY V2 ACT, MEBOE | 5 now st x|
i & P L 720 16 |maooss  |sn rhdm |
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TV F = EREE XM ATEF SEAI200VX Z i 5832 WHKICH T 2 REREMOHIFIH

; . . . AL R
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L7zo SHEOMMRE, XES -7y Maa Ty A il ?‘iﬁlllllllﬁ(%)./\%iﬂﬁﬁﬁ ARATILIILITE,
15 ARG

TG 5 wH 2R T Ml Hi ORI (2) IKTEE |\ R R R
(Rh), X#HiZsis SDD M TH Do WRAML, B
N N 11), 7Y DE R (1 B
(EU%H# FEE IOOSEC, ﬂﬁ%rj-ﬁx: 8 mm, E‘E + SOkV, %%(Izﬁ 1000[ZA, FIN | AR HO- A (24)
- - . » o | FBEE R (4) 5o eyl (42) 55
REEANTHARIIEZICEEL, —R7 4V IZPb B | BRI (10), = /R (39)

e | BRI [ELG)

W % w7z, " Rl |l 5)

=i i |8 00)

%H@E@Fgﬁﬂﬁ?ﬁ%blﬂi, ﬁ%x%ﬁﬁfﬁbli%){fﬁ%gﬁ JeigdE | Jun | EEE 8) M (2)

i A | I (19)

J& % Rl 72 SRR e AE 72 T b & K BI BN 2 F v 7z o L
FEH | BRRIZ_ |1l (66)
g 7a L N S = A7 ol PRYN 3 B3
(EH, 1997% &) AFETHE, FFERB2ELX s an EETTED
WAHEECHEL, #6NMERRDD 5, A1) R T
i o B oo a7 IR )
V4 (K), v~ (Mn), gk (Fe), VE2 7 A (Rb), me | g | OB PR 0 A
¥
ZtaryFoh (Sr), £y h)oa (Y), Yrva= RE | oRE | IR (15) 575 (10)
B B HH Bl AFRIL | FIRE i (7) AR 25 (8)
o (Zr) OEF T ICEOX#RHE (cps ; count per W | k| KHPIGE)
B - s | omp L EW [ErEER 00
second) 12DV, PUFIORTIREMZFHT %, Bk | B (4)
T Egiml
1) Rb 472 =Rb @ i x 100/ (Rb % F +Sr @ FE +Y | #F | b [Hebsisz |4 e o) 63
TL9Es
SREE +7Zr GREE) | /R |HB/RA0)

B | BE |[RE@0)
2) Sr4pE =Sr i x 100/ (Rb §@EF +Sr 30 +Y 50 | % | we BBl Liwag

: iR
JE +7r TREE) . Tﬁ Lﬁ ?f;;;?wx@mm
3) Mn B x 100/Fe #JE % FEE o o)
4) log (Fe B /K 541%) P P 171
ZLT, b OfREEE G 2 o0 (i e T
il Rb 455 — #iEl Mn 385 X 100/Fe 3% 0 % B & 75 T T —
+REEL | LEE10)
Ml Sr 475 — el log (Fe SRIE /K 3 FE) o>¥I5I) o b [ ) FRRERG T
PR L. BHOER T — 5 L B o 7 — & g o iuﬂf;&‘g)ﬁvm<28>,ﬁm%<38>ﬁumm%z
A LT, BEHEEET L, ZONER, TR ZoR PR
D X BT AL F — AN S VIR % LA S| ok irb 6 @
Lo TS A B 2 700, TR, TS S Ty
# BT < BRI L OB E L || R s laesto

. y . o . o 51 | SR (0)
WEEEY OMEIZK L TCIEFIZER 2 HETH L L i % eI (20)
> L s S A . | ik (o BB (2D
WZ b 72721, LB O A, log (Fe il /K R | R (20)
o | I | I S—I A (6) SR, (5)
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1.4% 203G
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10. A=A 30. K3l
11. BRI0EE 31. FhHEE
12. 8% 32. Rk
13. A

14. i

15. HiR

16. BHE

17. 46 B

18. ‘E i

19. A JFk

20. il

(2) ZhrhsR

5 33RICAOMEMB L OE M L -5 E
%, %60 - 61 X EREA E A OH B XA %D
EiEfEE 7oy PL2bOERRT, B, KTIX
BERIZON D RT T 572002, KA HIHE % i
FTHATH %,

GATORER, HENI3~160D 4 FAE » G (K $59K REGEMIHE KAOA)
B G 7)) OHEPICT O Y b3, BEN 1TIEEET A MBS % C, BRI TH > 72,
8533212, HBIEREIC L D HEE SN HBREA E =) TAERT,

B, EHAHTH - 723 E N 17122 T, BRI BT 2 EMENSZEH (2014) 1IR S
nNCwafidgz) 7HA LH#H (UTHT) THALREMEIEZ 5N b,
33X HIEES LVOEMMBETRER

T3 HU AR

13 2873 1151 11252 740.7 276.0 359.9 700.0 3567 1023 1329 059 |27t Eis
14 3161 1245 12231 8155 307.1 404.9 7716 3547 10.18 13.36 059 |27t AE
15 3147 122.7 11658 7819 289.8 380.9 7447 35.58 1053 1319 057 [Erf W
16 2836 1147 1100.0 7431 2753 363.7 695.7 35.76 1042 13.25 059 [Zrf ik
17 1670 55.0 1000.7 469.0 3020 2245 5170 31.01 549 1997 078 |? B

(3) B K
FESCRMUOBIRAR et 5 JIC oW T, 38 XM Ic X 2 EEHEE 21T o 7R R, 4 JASiGET -
DTELHESN. 2B, ) 1 HEEBATH - 72,

(RS BIRENZETT  A2IE - KRBT

51/ - £EXW

ZEAYE (1999) LANHEMLE YR o BREAEAEE AT RERE SR BB LR O R & FH O 720 O SR B
&2 — RAHRI R - | KM EEZRR S, p172-179.

ZHMEZ (2014) T AV F—4rHE0E X oI X 2 MRG0 EHEE B 1L S LR B B S L R S 5iiE [/ H
FRIEH AR 25 00 MV RBE AT ), B LU SO LR B SRR SO L s A 89T, p.150-155.
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HEVIE  HREEEGHT

5 BURER R RE

(1) kL& B

SRR OB R EW S T 1 Cik, TRALIE L2 Moikibtt (PLD-29271, 29272) % it
L L7z WY RAGHIZ 2 M b IRER T, RAOEBAER ISR TE 2,

T OBERE BT S K104 T3 Attt 1 45 (PLD-29273), #EBE1-Hi S K111 Tldfb#f 1 45 (PLD-29274)
REEE L7zo S Bt 1 CIZRALA 1 8 (PLD-29275) % 3tk & L 72 Ak 13 3 i & b IR 3ER T,
TR ISR C & 7,

FROBEHI O W TR EESATE (AMS ) 12 & 2 MU R FAERME 217 o 720 M2 B0k
DIEHR, HET— T IIEMNERDOEBY TH b,

SHEHIRELE, IEEESONEE OSL A - 5K, 2287 AMS : NEC # 15SDH) % v Cilll
E 720 O N7 MC IR D W RS RN ROMIE 21T - 728, “CHMR, BEARZHHL,
FE3axR AFEHE S LO0E

W5 7= A —% T SLEL
st mERis O N 1 ON H
PLD-29271 | %y v ST1F i Mol 4 - rf«mm(ﬁ;ﬁzwﬁu% HRAH Flﬁaz-;;l/ﬁ')-ﬁx‘dcﬁ‘(t'n’tﬁx«l.ZN,7kW¢HL‘)‘I“JWA.I,ON,iﬁPﬁa«
BUENo2 HgLRALY (7)) eyl
PLD-29272 | i3 i o T pe N AR OTER AR IS SAA FiR- 7V 9) - Bk (AR 12N R BRAL M) ™7 201 ON S %
Hi T 2SI R T Nod Pigdry 12N)
- FHALH (1) B e giarn
PLD-29273 | ™ E PER IR TERAE TR DA ERRA il 7 V) - W i (AR 12N K B AL 2L ON K
i H 2T SK104 dry 19N
N4 FLIRALH (7)) e AT )
PLD-29274 | " irsi111 %ﬁg1#4#:%%@(2&@@% HRALANH %}\7{’))1/77')'@1‘7‘32@(iﬁﬁ?i1.2N,/Ji@’%ﬂﬁ‘l")WAZI.ON,ﬁﬁTﬁE
e ARREdry .
, S MR () ek . .
PLD-29275 | /iy gy v 1 o 1 ;—]ﬁg_drg:lk:m%ﬁ;ﬁﬁaiﬁmuﬂ HRALANH Pl’igz-;))l/ﬁl)-ﬁidcﬁ*(L‘ﬁﬁxi1.2N‘7J<F?ZM[:-H~')ﬁAil,ON,iﬁm:

(2) &% *

5535312, AR BRI OMIE I 3 REFMAL (6 °C), FM G R EOHIE % 1T -
TR I W72 4ERE & BRI X o TE L N ERE, BRI THERMEEEEL LD TE
AL MCHERE, B AR FEBIERAREZ R T, BEEEICHWZERMEILT LTz Lo Tk
6T, SRBFRIEMBED S N2 2 OFEREL AWV CEFEIRIEZ 1T 7201258 L 72,

MC4EMRIE AD19504E & 12 LU T 4ERT 2 %2 7R L 72 4B CTd %o "C AR (yrBP) o FHICIE,
MC o & L C Libby O30 5568 F & i L 720 F72, it L7z "CHEMRBEE (£ 1 0) 14,
WE OMET R, ik FEE RSV CTHIB SN, HWE o "CHERDE D CHERRENICA D HER
N682%THDH I EERT,

B, JBERIEOFFMIILLTOEB) TH 5,

JEAEBRIE & 1%, KA PO MCIREED —E TR AT 56568 4E & L CHM SNz "CHEMICH L,
DFHMRE L BRI OZ BN L 2 KAP o "CIREOZER), BIUFEL0EY (UC oM
5730 = 404F) ZHIEL T, X ) EBOFERMHEICHENEOE2HBTLIETHL,

MC MR DIBFAERIE 121 OxCald.2 (BIEMAR T — % - IntCalld) # MM L7z 2B, 1 o BEAHP
1%, OxCal OFERE % HH L CHE SN CHEMREEITH YT 2682% BHERAOBERTHTH Y,
FERIC 2 o IEFAREHIPH L 954 % EHRF OB ERFHTH 5. 7y INOBEGEOMEIX, ZOHMN
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5 gHERFEERNE

(AR A B TR
JERAE BT AR 2 7R 9o
535k MEHMRFENATES LOCBFREDOER

ERT 5. 77 7ot Eo i 'C EROMRS AR R L, ZEMHIE

e 5°C JERAR B 1E AR AL UC AEA; VCAE A TBAE ISR IE L 72 4R AR AR

WA (%) (yrBP*1g) (yrBP+l10) Lol 4E AR i 20 JEAE AP
33263231 cal BC 548.40/5» 33363211 cal BC 257.0%3

PLD-29271 32243220 cal BC (18% 31933151 cal BC (128%
SkiNel  [P001022 =2 470+25 3174-3161 cal BC (5.7%) 3139-3085 cal BC (18.6%)
3119-3094 cal BC (12.2%) 3063-3028 cal BC (7.0%)

pep e cu IR 0oy

LD- 2687019 442025 442025 29772971 cal BC (19%) o
S0k No2 s o o) 3266-3240 cal BC (58%)
= 3106-2923 cal BC (882%)

PLD-29273 677712 cal AD (41.7%) 667-728 cal AD (602%)
SENog | 27617020 1290=21 129020 745764 cal AD (265%) 737769 cal AD (35.2%)
FLDREM 272020 139121 139020 640-660 cal AD (682%) 615665 cal AD (954%)

PLD-29275 655714 cal AD (810%)

LOAVIS 126212021 132220 1320420 660689 cal AD (68.2%) s ol AD (14450

(3) % %

DI, MCHERICOWTIZ "CHEMR L 2 o JBHEMRHP (5 954%) 12
REPCEH LT, B L ISR ERT 2,

AT OB REWS T 1O TE,S ML LRI 2509 5, 8kNa1 (PLD-29271) 3,
MC 4EARAT 4470 = 25 C BP, 2 o JR4EAREIPHAT 3336 ~ 3028 cal BC TH - 720 ##INo 2 (PLD-29272)
13 MC AR DT 4420 = 25 MC BP, 2 o JEAEARCELPHAS 3309 ~ 2923 cal BC TH o720 I H DAL,
FSC TR AR & U R SR AEACIE i & ORISBIMRZ /R L72/k (2008), LiE (2012) <edtRett )y
ORI R~ it &2 O L2 BEICPE ) “CHERE SR L 720 (2008), /N (2008) % &
T2 &, MR A YT %,

IOV TIE 2 o JEBE

OxCal v4.2.4 Bronk Ramsey (2013); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
“ —
PLD-29272 o o
[ u u HARNER?
SI[FE No.4 Uou . |
BRAtAT (EBAIABE)
SI[F/E No.1 | 1| L 1L o ] AR
BRAtAT (ERAIABE)
3500 3400 3300 3200 3100 3000 2900

Calibrated date (calBC)

$62X BEAREMS | 1 HEHMOBFRIEER
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A OBEREE 15T S K 104 D jefbdr (PLD-29273) 1%, 2 o JEFACHIFH A 667-728 cal AD (60.2%)
B LUT737769 cal AD (352%) T, 7IHREY~ 8 EYTH 72, BEEELHLS K 111 @ ittt
(PLD-29274) X, 2 o JEFAEF2615-665 cal AD (954 %) T, 7HAAF~HYTho 7z, Bt
THb A1 D pALA (PLD-29275) 1%, 2 o JEFACHEIPHAS 655-714 cal AD (81.0%) 3 & UF744-765 cal
AD (144%) <, 7P ITA~SHHETH - 72,

B, AMTHSFERICE > TRED "CERPHONL, Thbh, BEHETOREEEFE%
WA, R OKERE (FEE) 2B 6N 5, —77, WOEREZ UL, SORENM,IZIEET,
RIRAEE (WPE4E) X0 A WERDESLSN L, TIUTH KRR EFFIEN S, SRIEIE L 2R3 wg
b BATCBAE T AEL T E TR WzD, HARMROBEIZ L ) HVERDIE LTV B ITRED
Hbo (HAEH VL - TR AMS FERMEZ NV — 7 FFHE 5% - R - EHEIES - BRI -

TS - /MR — + Zaur Lomtatidze - Ineza Jorjoliani « /MGG, - AR B AHR)

B
B HERAIZOVTIE, IR 2B L Th B.
B2 MCERAITOWCE, BIVEHE BRICBRL T b,

OxCal v4.2.4 Bronk Ramsey (2013); :5 IntCal13 atmospheric curve (Reimer et al 2013)

A‘ 4
PLD20273

SK104  HRALH (BRERE) = HABR?
s U 4

PLD29275 —

Bt B (ERAIRER) — EARR?

[— ERo

SK111 Bt (ERAIRER) R?

500 600 700 800 900

Calibrated date (calAD)

$63R HEIHSSUOEDMAEEHROBFERERR
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ItCalt3 atmospherc curve (Reimer et al 2013); xCal v42¢ Brork Ramsey (2013) £ IntCalt (Reimer ot 212013

4800 P . 4800
E PLD-29271:4471+24 BP PLD-29272:4420+25 BP
4700 F £8.0% il 4700 £8.0% il
\ 3326-3231 cal BC (48.4%) \ 098-3011 cal BC (65.1%)
woo E ‘ 150 (8% 1600 7-207-ont BE-L 10
E 3174-3161 cal BC ( 5.7%) 2948-2945 cal BC ( 1.2%)
4500 119=3094 cal BC (12:2%) 4500 \ % pi
% /——/ 95. ity % o — > al BC (0.9%)
2 4400 E 33363211 2 4400 — 28473276
S E 3193-3151 cal BC (12.8%) & 3266-3240 cal BC ( 5.8%)
H 4300 F - E 4300 -
E 3139-3085 cal BC (18.6%) 3106-2923 cal BC (88.2%)
E 3063-3028 cal BC ( 7.0%)
4200 F \/ 4200
400 F \ 4 4100
4000 F b 4000
E i (AT -
B b b i Bosberennbenn b b b
3500 3400 3300 3200 3100 3000 2900 2800 3500 3400 3300 3200 3100 3000 2900 2800
FBEA (cal BC) B (cal BC)
1700 G2 Bk Py G0 £ 31 g e e 1 1201 g0 elatzt b (Reiner o 512010
PLD-29273:1290+21 BP E PLD-29274:1391+21 BP
1600 68.2% probability oo | 68.2% jprobability
6771712 cal AD (41.7%) E 6401660 cal AD (68.2%)
E 745764 cal AD (26.5%) E 95.4% |probability
1500 F - 1600 F
E 95.4% probability E 6151665 cal AD (95.4%)
E 667728 cal AD (60.2%) E
& 1400 F & 1500 F
) E 737769 cal AD (35.2%) g E
E4 £
# 1300 & 1400
] ] \
1200 F 1300 F
oo 1200
1000 F 1o F A
E E — 10
E —
““““““““““““““““““““““““
400 500 600 700 800 900
B (cal AD) FEL X (cal AD)
1700 i curve (Reimer 1212013
-29275:1322£20 BP
68.2% il
1600 -
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