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WA RETHA

(4) fEMHH

1. [XL®IZ

AL, — IR - O HEREY) 2 x5 & U 7= Shie IR 70l AE - BRIROEFUSISH S TR D EBF
FAEICBOUIEENOHERY 72 x5 & LRI Ao E LRA SN TV D, 16l & OfiE
RIZ, KERHEREY) CIIRFIRI S BIF CTH 25723, HoRA72BREE T OMERY ClI ol S TR L TVt
EbdH D,

2. A#
SIHRREHT, A=V v 7 No 2 OB ENTZ 1T SABEXOR =V 2 No. 4 7 HERE S 7z 43 M OFF 60 5
Th b, FEHREETT & ks oK KIR T,

VoXiiWabs

e sy BRI HIE, AT (1973) DFFEE S L1, UTFTOFIETITo 7,

1) &S 1em® ZFF R

2) 0.5% YV =7 rUwAa (12K) EREMNZ T 15 57 M5

3) KEELHL O, 0.5mm OFF THEZR EDORE BT 2D & | TRIRE TR % fRZE

4) 25% 7 v ALIKSBRERIR & M 2T 30 43 ik (&

5) KEEAEROE, KEFERIC K> THiAKL, 7 MY o208 (MEKERRE 9 : BHE 1 O/ K~ Rik%E

Mz 1 oM RD AR

6) FFOVKERREZ & TKBEALE

7) REICHEREET 7 EMATHREL, ZU D BY —THALTT LT — MER

8) st - FHik
R, AEERIREEIC K- T 300 ~ 1000 5 TIT7 o 72, {EHORIEX. BAE (1973) BXOPH (1980)
IR L LC, T OBUAEBAR L ORI TIT oo, FRITFEEL UL ->T, B #lif B, R, &
BLOFOHRTHEL, BRODERCEZRDbDENA 7 (=) THATELZ, A4 XBIZON
TiX, A (1974, 1977) 2B LT, BUAEAOREBAEE - K& S - 1L - ZEWROFME LT
FELTWDHR, EERECSHEUELH D Z b A R EM & Lz,

DHRER

(1) Zy%Ese

HBL U200, BIARTER 48, BIAAER &L AT 25T b D 5, R 41, v XHEMia T 2 &
DFEL 96 ThDH, Fio, FEDLINL HFEENMRME SN, SPREE [1-3-6. & 1-3-7TI2, 1EHED 100
ELL B S NI BBHZ DWW TTIE R A B & 328X A 7 77 22K 1-3-3, M 1-3-4 1277
Fio, BREPHN FE RV EROBMEE T H AR,

(AL )

~XE., TIB., YUR, ~VEEMHERERE, AF, avvex A TFAB—AXTYR—E R
YFERB. JALIEB HTIAI, )TN AV IXF. DA XFNAVAIF/, I TFRB—T Y&
JU VAR—~TNVAR, VTR AXTF, aFIFRaSITHER, a S TRT I VER, VR
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BIVE AREAS

— YN ZIXFE-LT X VRIF THANTT, DTV ANT FrvavE, BV VR,
INFE, IVVIE, BT XF, VX IR VTR, A7 a VR, T RUR. V) FE Y SFE,
B/, IAXAXE, AXE A X ETEAR, 2YFRE bRV aE, YV UR F=UYFE,
AR XE, AL NDATRE
(BIARTES &L BRI 2 5T b D)
JUB—AZ YR NIR, AR vaXR, U raB- U~ XIR
(EAAEH)
H~B—7 VB, AEXIE., ~VATEXT, AR ARBE, 2 5X8 YY) 7R AR
I IXTAAR, 2 VR X XB. ¥TR. TRV TH, ¥UXVE. YR TR
Eafl, FFYaf aURRE. Yot AR XUETSR. BTV VIR TR U
VEaUR, VI TRV UR, ST R THAATE eVE TV NV RE—THER, FRAS
PR, BVHER, 7HFR, VR FXFER, XU/ A, AXYL FXR g UR—V =Y
VB, X URARER, *o @R, FEXE, X=F
(> #hEamha ]
BRI, 4RI T
(%544 HLgp)
B WR IR

(2) TEREEE DR
1) A=V 7No.2 (K 1-3-3)

ML O ZEE D, FAEED T LT O 2 #HOEMYHE2#E LTz,

I# (BUEF95 ~ 465) Tid. BIARIEMD 80%~ 0% % LD, 2T TRBT AT VHE, A B—~T 1Y
ABBMEL L, 7 ) bHNZ, £, 2T Ra IR, =/ XBE—LAY /% EF I FBRERD
Tt b, BAEHTIE, YY) 7R 4 3B, FE2XRE. @R EBMERRICRERD b,
AUEL 285 TIZEIEW HIEIN N DT T i S vz,

4 GREL60,80) TlE HATE D HD DEIE D 10%LL & @< | T HO BT~ TEME K< 225,
AR T, A28 (A xBREET) BEEICHBL, SE2XE, 77758, 1v V) 7 HER kD
no, £, WEH60 T =,3F, BB 80 TiXa A YV NBEARD O, BRI Cld~ Y Bk
BHRAJESHEIML TN D,

2) A=V ZNo.4 ([41-3-4)

R DOEE NS, TALE Y 1 ~VID 6 O/ 2 5% E Lz,

LA (GUBE2680) Tl BRI 90% % 50, SEXE, A 3B v > ) 7y EBEL L, & U #ER
FUMAR ENEDR S, BATEMTIE, AFX, a7 I@aFIHRE,. =/ XB— L7 /IR EPDTIM
HE iz,

OAF (B 2585) TITRIARIEMOEIG K 60% % b, aFIBaFImENESL, ZLIE, ~v
JXBIREN DD, BEAER TR, IEXR. A 3B vy Y IR vV RS SN, B,
L2630 TITAEM BT E A RIS h o7,

M4 (BUBE 2020 ~ 2520) ik, BATER O E® 2EIE D 80%AIZICHIM L, IEMBEENEL 8b, BAK
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WA RETHA

EHTIE ATAR—AXTYR - /) FF, =2/ FE—27 7 FB3BEL, aFT7BT A VER, =L
B—rYX I/~ T RB-—T7VH, aFIRa S THEBRENVRRICEDNS, BEAREH T, 4, 3
EXE, VYV IHRMERIIHEE ST,

VA GRBE 1520 ~ 2130) Tid, BIAREMO AT IBT A A HE, P AB—~T VA BREMNL, =
JXIE— L7 7 FIFTOEAER LTV D, o, BEHT730 KV EALTIEAN Y FEB LOA X BB
HWimL s,

Vi Gk} 380 ~ 1420) Tix, MIAIEMOaFIRT I VHE, S A/B—~T SV BAHEML, A
FAR—AXTYR— ) XF =/ FFE—L7 /%, "V FE, VB YXREED L TNWD, BER
EHTIE, A 2B APV ) 7R, FEXFRAR PR SN, VEO EAL GUEF380 ~ 460) Tix. M
K oaFZ@T W AR, VA B—~ T NUAED ALK 0 EAEm AR L, #0380 Tld~y /%
BAEML TN D, BAERTIE, YY) 798 A REBR T LB L, 308 425 ~ 460 TII A~ )8
=7V EPHBHZ BB S, Yarth A aURRE, EVE, AARELRD LN,

VIHF GUEE 190 ~ 365) Tid, LML ALt ShinoTz,

5. TEMAITH TSN HELE LRE

1) A=V 7 No.2

LH# GREF95 ~ 465) OHERILIHE, QAU (2T 7RT7AAVER) S48 A R—~7
NUAJE) ZERLTLIREMMNR ML TNZEEZEZLN 7V RELEFT L W LHEEIND, Fiz,
BHROMER EIT Y Y 7Y R A% SEXE, BVERRERSA L TWeEBR B,

o4 (BUBF60, 80) OReIE, PAHM D L <IXZOEL TRIENITONTEY . oI AXH (=
LX) YNE, RS T IR ST eEE I bNS, ATk E B LD
~VH (Y BEMEERTE) NEINL. OO A e EOREERIRITIRIRIZHED Lz LHEE S D,

2) A=V 7No4

[ # (GUBE 2680) DHEREMEHL, 4 B HY Y U 7V E, aEXE, BV WAL ENEFTT L EAR
HWAZAA L TWzEEZ b, FAHEICE T 78 (2 7B JHE). =/ FE—L2 /%, A¥Xk
EORBIARR G/ L Tz LHEES LD,

O (OB 2585) DEFHIE, A RECT ¥ U YR ERAETT 5 BARMA SN L TWe LB B,
JEREIT T T AR LTI IR, N X R EBAET T DREIRERMKA O/ L T e LHEESh
%o WEEIRERMOSTI NG, WIRHEOKBEN RSN D,

M+ (GURF2220 ~ 2520) OFRFIE, A TAR—A X T YR - /R, =/ FFE—27 /) F5FL LT,
SVR—TYX, V=T R-THY. T WV E VAR T ARSI L T EBZ I b, K
ARATHE Y oo fc LHEE SN 5, RO SRS L O VEE/ OVER & © D IEEELER/ O
A D, PRIBH RO RE SN D,

IVHH] (GUBE 1520 ~ 2130) ORFHIX, 7 VRV A Fe EOREBMKIHINL, =/ X B— 27 /7 X
WEIZHD LImEBEZ BN, Fiz, 3B 1730 £ 0 EALCIE—REMIS Y 7 2 EOBHIAARD LR LTz & H#E
ESND,

Vs (BUEF 380 ~ 1420) OFFHIIZ B HICH VIR VA S A HIR L LIHIERMKA ML Tz e EZ B,
A FAR—A XTYR—t ) FRRLOHER, =/ FB—27 /%, 7V, "V FE, =LVE—TYF
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BIVE AREAS

IREDEBEREB AR L W HEESND, £, FEED LT~y ¥R, I~B—I7 VA,
AXY Y IR A KRR ERETT RPN L, MY, avRRB, EVE, NAR
EOWRERM L Rohic LHEE I D,

VIH (BUBL 190 ~ 365) Tid, fEMNFE A ERIShARn oz, ZORKE LTiE, 1) #HEb LI
LI 2 0 SR HERRBRBE T OB e EOBFMELRIE S RS NI 2 &L 2) HEOHRGEE RN HE o2 2 &
3) AKIRRRBRIC L DMK - BN AT &, RENREZOND,

BE Xk

&IFIER (1993) EMOHTIEIC X2 WBREER. BGERO BAE 10 B RERMIE O 51k, AIIEE,
p. 248-262.

BR L =R (1973) HAM OEKRRE. KBTI B ARF A AR B $k5F 5 45, 60p.

AR (1973) fEkoHT. A ERE, p.82-110.

R (1974) A FRHEBIZ DWW T, &< I2A F (Oryza sativa) 2 & LT, HIURAFSE, 13, p. 187-193.

AR (1977) RBIEL A xAEH. Bilp s BREE:, #5105, p.21-30.

HRTAL (1980) HAEEER OREM. KPR A SRS MUK B #6565 13 4, 91p.
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WA RETHA

F1-3-6 MDFEZEMA—) >IN 2 RICE T HERDITHER

S RE — U~ 7 No2 1
E2) s WUEIN. 60 80 95 120 140 160 190 220 240 260 285 320 355 390 420 445 465
Arboreal pollen AR

Abies L 1 1 2 1 2 1 1 1
Tsuga v AR 1 1 1 1 1 1
Pinus subgen. Diploxylon I LA SR 44 18 5 5 2 4 2 2 3 2 2 1
Cryptomeria japonica A 5 1 2 2 2 1 1
Taxaceae-Cephalotaxaxeac-Cupressaceac A FA Bi—A X H Y Fi-& / ¥ 4 1 1 5 4 7 2 1 1 4 4
Salix YrER 1 15 3
Prerocarya rhoifolia FUIAR 1
Alnus S PaY 2 2 1 1 1 2 3
Betula 1 2 5 1 1 1 1 1
Corylus 2 6 5 2 1 1
Carpinus-Ostrya japonica 2 1 2 1 1 2 1 2 1 3
Castanea crenata 5 485 30% 2 13 48 29 67 32% 15 51 45 34 28 30
Castanopsis-Pasania A TR 5 19 171 72 1 2 165 264 99 284 218 129 190 208 115% 165 133
Fagus 7 1 1
Quercus subgen. Lepidobalanus ER ERag ¥ moo12o1 22 o251l 1 7 1 7 2 7 2 316
Quercus subgen. Cyclobalanopsis S TRT HH IR 4 24 116 162 2 4104 93 213 144 120 177 57 149 151 159 168
Ulmus-Zelkova serrata =VE-rYE 2 2 1 1 1 1 1 1 1 2 2
Celtis-Aphananthe aspera EVES Y VES 2 1 6 1 4 4 2 1 8 1 1 3 10 7
Caesalpinia japonica T RT 1
Zanthoxylum Frvavig 1 1 1 1 1 2 1
Phellodendron NS 1
Rhus. AR 1
Ilex =F/ XE 112 5 1 2 1 1 2 1 2 1 2
Sapindus PNA-5 1 1 1 2 1 1 4 2 1
Vitis TRURE 1 1 4
Elaeagnus 7 g 1 4 1 1 1 1
Cornus xR 1 1 1
Diospyros B IR 1
Oleaceae €7 EAF 1 1 2 1 1
Clerodendrum 74 xR 1
Fraxinus VY 1
Ericaceae P 1
Distylium 1 4
Lonicera

Arboreal * Nonarboreal
Moraceae-Urticaceae
Rosaceae
Leguminosae
Araliaceae
Sambucus-Viburnum

Nonarboreal pollen
Typha-Sparganium
Sagittaria
Gramineae
Oryza type
Triticum aestivum  type
Cyperaceac
Aneilema keisak
Monochoria
Polygonum
Polygonum  sect. Persicaria
Rumex
Fagopyrum
Chenopodiaceae-Amaranthaceae
Caryophyllaceae
Ranunculus
Cruciferae
Impatiens
Ampelopsis brevipedunculata
Trapa
Haloragis-Myriophyllum
Hydrocotyloideae
Apioideae
Labiatae
Utricularia
Justicia procumbens
Lactucoideae
Asteroideae
Artemisia

Fern spore
Monolate type spore
Trilate type spore

SPEENTT

TRy

EVIE

TV O TYIE- T ER
F R A 7R

U HER

vY#

S XXER

ERE VA

BT
=Rl T

11 13 5 5 5 2 1 1 3 1
1 1

1 2

1

1
1
1
1
6
1 2 32 3 3 2 1 2 1 2 2
1
2
2 2 1

‘Arboreal pollen
Arboreal + Nonarboreal pollen
Nonarboreal pollen

Total _pollen

EEREZ

Unknown pollen RIFETER 9 8 17 13 3 5 9 11 10 13 8 6
Fern_spore o Sk T 20 25 29 18 0 3 4119 13 1 6 13 22 28 20 015
Helminth eggs R

Metagonimus-Heterophye. S RSN 1

Helminth eggs frequencies of lem’ B em’ i o> 77 A= IR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0
x10
Stone cell i
Digestion_rimeins W1 5 e ik -) S OS] S [CHC) OO EC) CHECHEEC)
Charcoal fragments ALY -) S OS] [CHEECEC) [CECECEC) ]
kg )
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WA RETHA

(5) EZEOMH

1. [FL&IC

EEdI, EEME OBGREH T 2 MY Th v | WA KRR EOKIZEZIZ U D, Motz tHE 45
fi, AT ORECETERLTWD, EEROSERL, HEOWRE, WYEE. FKkMER & OBRBEEREITE L
T, TNENRFEDAEBG T A>T D, EERALATEEDOMAIE, HRFOHEREREE A KB L T D Z & dn
b, Kz LT 2 HEREEFOERE L LTS TWD,

2. B2H
SIHRREHT, A=V v 7 No 2 OB ENTZ 1T SABEXOR =V 2 No. 4 7 HERE S 7z 43 M OFF 60 5
Th b, FEHREETT & ks oK KIR T,

3. A&

LLFOFIET, ot & REETT> 72,

1) B lem® 2 &

2) 10%IEFRAL KRR Z A ISR SHR S 1 B AE

3) EBAEET, MO n A FEEAEZKTE (5~6 )

4) BFikE~A 7 a Xy NTHNR—=T T AT T Lz

5) UV MAT A TICE o THAL, 7187 — MERL

6) BT - G
MRBTIL. AEIAMEEC X - T 600 ~ 1500 5 TIT o7z, FHEITERMEHG%AY 100 EARLL L1272 D FE TV,
DIV BHZ DWW TIE T LR T — P RRICOWTHEEIT 272,

4. DHHR

(1) Zr¥Eme

HHBL U 7o BRI T B MEAR (Mg K AEAE) 29 404 B — Pl MERE G —VOUKZAEFE) 56 /0 JERE, h — B HMERE (R
—WRKAERE) 37 SyFERE. BMMERE (WOKARE) 223 S3%ERE, Fh 345 MEMETH D, OITHREREZR 1-3-8, &
[-3-912, HEBREBEZEB LT IENRLEHELLAAT V7% K 1-3-5, KI1-3-61T77, £/, &
REEHT EE R RO BMET 5 B & R T,

FERES A T T DSBS DEEEO AR DN T Lowe (1974) 9P (2005) , FEASEEBIZ SV Tl
¥ (1986) , BRETHEEAERE OMEAERED BIUKAEREIC OV TII/ME (1988) . MKAEREIZ SWTIZLHE (1990)
OFeHEBR LTz, LLFICEA T VT A CTHRR LI EER R A R,

(M)

Chaetoceros spp., Thalassionema nitzschioides, Thalassiosira excentrica, Thalassiosira spp.

(= — R PEFE)
Achnanthes delicatula, Achnanthes  haukiana, Bacillaria paradoxa, Cyclotella striata-—
stylorum, Diploneis  bombus, Diploneis smithii, Melosira sp. 1, Nitzschia cocconeiformis,

Nitzschia granulata, Paralia sulcata, Thalassiosira bramaputrae
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BIVE AREAS

(rh — B KR A )

Fragilaria brevistriata, Rhoicosphenia abbreviata, Rhopalodia gibberula

(RSP FeE)

Achnanthes exigua, Achnanthes lanceolata, Amphora copulata, Amphora fontinalis, Aulacoseira
granulata, Aulacoseira spp., Cocconeis placentula, Diploneis spp., Diploneis yatukaensis,
Funotia minor, Fragilaria capucina, Fragilaria construens, Fragilaria construens V.
binodis, Fragilaria construens v. venter, Fragilaria pinnata, Gomphonema clevel, Gomphonema
gracile, Gomphonema parvulum, Hantzschia amphioxys, Navicula contenta, Navicula elginensis,
Navicula laevissima, Navicula mutica, Navicula spp., Nitzschia frustulum, Pinnularia

microstauron, Pinnularia schroederii, Pinnularia viridis

(2) EESERFEE DR
1) A=V N2 (K1-3-5)

EEMROZEN D, ALY [~ 3 HOEER A2 E LT,

IH (RUKF445, 465) Tid, M SN DEBERD 70%~ 80% N E — iR (M —1UKER) Thd, |
— R (M —VRKAER) CIIWNERBEBIEMRED Paralia  sulcata % E\Z, Cyclotella striata—
stylorum, WE/KVEE TIRBREHARIRFERED Diploneis  smithii, B—WHHEFE (B —1KERE) O Melosira
sp. 1 MENT 5, AR GRAKARE) IR EMRED dmphora  fontinalis HECEEHIZE N,

I #5 (GUBE 240 ~ 420) TIX 1T & A ENEEMERE (POKARE) TH® BV, T HCTE S L= — FfrRE (0
—VRKAERE) 13I8 D, Mavicula contenta, Navicula mutica, Hantzschia amphioxys 73 & DEAEE
W, Navicula elginensis OVAIRIDHIST 5 EBRBEFEIEFERESC Gomphonema  parvulum 73 & DB « {F K MEFE,
Eunotia minor 7§ £ OBYIRMAT & EBREEFAEFRED T « A1 IL/KMERE S ORLARICHIBLT 5,

MO TAL GREF 355 ~ 420) TlE., BEAEEERED Mavicula contenta % 3|2, Hantzschia — amphioxys.
Navicula mutica BT 5, P /KM CIXEIRIE A 5 A BB RIEMERED Navicula  elginensis

(oo W~ TR BR BEFRIERERE O Achnanthes  lanceolata, fifi/KIERED Gomphonema — parvulum,
Gomphonema — clevei DS¥EINT %, B« ff Ik KM C 1WA PR M 35 A= BRBEFRAZFRRE O Lunotia  minor,
Gomphonema — gracile, Uf Ik /K YE#E O Pinnularia microstauron 73 ¥4 N+ %, it K A& M T
Achnanthes — exigua, Navicula laevissima IN¥§/N U, Amphora — fontinalis M/03 %, WAL (BUR
320) TIE, Eunotia  minor OVRYILHIAS A BREEFEEEARRE O 47 (L AKPERE SN T 2, AL GUER 220 ~
285) TIE, H - AFHtARVERE TITH R HAS A& LR B FRIEMRE O Navicula  elginensis, U ii/KIERED
Gomphonema — parvulum NI U, T~ TGP BRELFR AR FERE D Achnanthes  lanceolata, Afit/K AR
D Gomphonema — clevei 1NV 3 5, FAKAREMIE CTld Amphora  copulata, Navicula —laevissima, ¥
I 35 A B BR RS AERE D Pinnularia  viridis DNEINT 5, FEAEEEE ClX Diploneis  yatukaensis.
Hantzschia amphioxys, Navicula mutica DSHEMNT 5,

I GREE60 ~ 190) Tk, EEEEIZL A RIS oTz,

2) A=V 7 No.4 s (B 1-3-6)

EEMHAR OZEN S, TREE D T ~VID 7 i OEERAH 2T LTz,

L#F (GRKF2680) TIE, 1Z& A CHEMEMRE (KA ThHD AL, MRAERD 90%ICET 5, FE
EEWEClX Pinnularia  schroederii WM U, Hantzschia amphioxys, Navicula mutica BMEbiLb, it
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IKAEVERED Diploneis spp. PMERIZHIT 5,

O# (GUBL 2585, 2630) Tik, H - MK MERD 65% % (56, MEAEFERITIMRT 5, HFFKERcR~
T ) | BRBEFERERERE O Achnanthes  lanceolata DS %,

I (RRUEE 2080 ~ 2520) Tl FL— PIHEMERE (ff —VUKARR) | FURMERE (K AETR) 23 50%~ 80% % D,
EMEENOCE L 2D, Bl (M — KA CIINBBREIBIEMIE O Cyelotella  striata-
stylorum % F\Z, Paralia sulcata, WE/KIEHE TIRBRBTIGIEMEME D Nitzschia  granulata, Diploneis
smithii, Nitzschia —cocconeiformis 78 E3ENNS %, FUEMERE (MB/KARE) TIESME. PIB R
RED Thalassionema nitzschioides, INEBRBEIEIEFERED Thalassiosira excentrica, FIGVERE (/KA
&) O Chaetoceros spp.. Thalassiosira spp. M EALIZIAINNEINT 5, h—BHEMRE (K —%KER)
ClX Rhoicosphenia abbreviata BNHBLT 5, AHEMRE (YOKAER) CTITAFRAMER CRIGRHIA E A BB
FEREFERED Cocconeis  placentula, W~ TRtk | B REFERED Achnanthes — lanceolata IMEZRITH
Y5,

VA (FUBF 485 ~ 2030) Ti, B -t (e —7OKAER) . BHEMERE GEKAERE) OS5 5EIER S

(ZHINS %, EHEPERE GEAKERE) TIISNE. WIBBREIRIEMERE D Thalassionema  nitzschioides, B
HPERE (MEKAEAE) O Chaetoceros — spp. . Thalassiosira — spp., F—PHIVERE (fF —VUKAERE) T
WYEBRESFEASFREED Cyelotella striata-stylorum . Paralia —sulcata 70 8 B 545, IVE®
FAL (BRUBE 1640 ~ 2030) TiE, WIBBRETIEEERERED Cyclotella  striata-stylorum D3E &S 553, 4h
. WIBERBEIEMRED Thalassionema  nitzschioides, W¥EM L, IVH O AL (GRUEF 485 ~ 1620) T
1%, Melosira sp.1 BERIZHBT 2 L5270 AR FIEBEIEEMEIED Achnanthes  delicatula.
Achnanthes  haukiana. YEKIEE TIRBREAEIERERED Nitzschia  granulata HYEINT 5,

Ve (BUBF 445, 460) TiE, 1T & A EPEIEVERE (ROKAERE) T, H - 4F ILKPEREDS 80% ~ 90% %
H, EEEMEENEFICE L D, B AF Ik KMEFE D Fragilaria  construens, Aulacoseira — spp. .
Aulacoseira granulata, Fragilaria construens V. binodis, Fragilaria construens v. venter,
Fragilaria pinnata NME ST 5, B« L GRKPEFE CUEh ~ F 5 M1 B8 5% 55 4% FE #F O Achnanthes
lanceolata BT 5,

VIHF (BUBE 400, 425) Tl P — MR (K—YKERR) OHDLEIGPHIN L, BEEE MR e D,
KBS BR BT FRARRERE . VUKV E FIRBRBTIRIERERE D Fragilaria  brevistriata 738 \5 U, Rhopalodia
gibberula Wb b, BEMERE (RAKAERM) TIXE - 4F (kKM FE D Fragilaria  construens,
Aulacoseira spp. MPMELIZHBLT 5,

V4 (GREE 190 ~ 380) T, BEPMRO TR 720, AR RAKAETE) O - fF KM
I IR KPR IZ E AR ED D, BT - AR HRKVERE TIZH ~ T J ) N BR BEH AR R BE O Achnanthes
lanceolata, VHIRIB IS5 EBRBIEIEFERE D Cocconeis  placentula HME LT 5, H « GF IR KMERE T

Nitzschia frustulum, Aulacoseira granulata, Aulacoseira spp. NHIRT 5,

5. ERAMA SHE SN HHERE

1) A=V 7 No 2 HiS

I 4 (GUkH445, 465) TlX, WNIBBREEIRIEFMERE O Paralia  sulcata % T2, Cyclotella  striata—
stylorum, WE/KIRE FIREREEISHERERED Diplonels smithil 73%6< . NIBDER ) S FIBOBRE AR S
ns,

o4 GUBF60 ~ 190) TiX, E—HEMAE (0 —VUKAERE) 1ZHEK L, oKkE 20 RN RB I N5,
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PEAEERE, VBIIRH AT AE A SRR EARE /R & OB « AFURKIERE, BYURHL S A BRETFRAEFERE OB - 47 1koK
PEREAS RS ARICHHEL L, FH IO BR D S@MOBEEA TR SN 5, T#HO T (B 355 ~ 420)
TIFBEAEEEERENZ < | B DR - 7B BR MBS ©, iz (FUEF 320) Tl Eunotia  minor OB
HAT 5 AR SRR AR, O AT I AR MEREAME S U, IEKMEDWER E 72 B (FUB 220 ~ 285) TIXE - 47
IRPERE & i AR EMEREA I L, AT 5,

A (GREF60 ~ 190) Tix, EEMAIFZE A M shied oz, ZOFRRKE LT, 1) EROALFITH
SARVHR U HEREERBE Th o722 & 2) KRR L Ak - A= -2 &, 3) LB ORI
WP TzZ b, REBZZOLND,

2) A=Y > No. 4 Hs

LA (GUBF2680) Tix, BAEEERETEO HAL, WMo LBIROBRBENREIND,

T4 (FUBF 2585, 2630) Tid, AFFiAMERE CH~ TR | BREEARIERERE D Achnanthes — lanceolata )3
BEL, H~TFROWIIROBREN HETE S D,

I (GABF 2080, 2520) T, Cyelotella striata-stylorum 72 ¥ OPNBERBIFEERRENEE L, P —
BEMREEZED 2D, B THI O ORI DB L Z T DEREENHEE S5,

IV (BUBE485 ~ 2030) TIix, A, WIBERSTIEIEMERE O Thalassionema  nitzschioides % £ &3

HEYEMERE (MEKATE), NIBBRERIERRED Cyclotella  striata—stylorum . Paralia sulcata 73 &
DOE—HREWRE (M KER) BEDLIFEREI ML, MHEY bAEOEELZRIZ T LN
BORENRBEEND, 7ok, T (BUBF 1640 ~ 2030) TIIAME. WIBREEIRIEFERE D Thalassionema
nitzschioides, DYENMEHAZ/RT 2 LD, MEENHEIT L2 Z E B HEE SN, BT (BUEL 485 ~ 1620) T
XE MR (O —VAKAETE) D Melosira  sp. 1 CNIBERIRISIAERED Cyclotella  striata-stylorum |
Paralia sulcata 732 & DL — IR (M —VUKER) BOSLLERITHBT 2 2 L b, WHENEDEE
WSO TFROREICER LI Z LR EESND,

V# (GUBF 445, 460) TlX. Fragilaria construens . Aulacoseira spp.. Aulacoseira granulata
IR EDE - GFIEKHRERME S L. WO WO BREES R I D,

VIHE (BUEF 400, 425) Tid, VAKEGEREREMREE, RKRE FIRBRER S/ O Fragilaria
brevistriata MBS U, Rhopalodia gibberula HMEbID Z L 0vh, EWRKIKOBRESHEE S5,

VICH: (BUBF 190 ~ 380) Tid, BIEMAE (WOKAR) THD GAL, P~ T BB RRE, HIRI
A & AR BR AR, E A LR PERE DS B UL T BRI B IRV D 72 WVRTIR O BREE S RE S 5,
BRI EDMRNZ &2 8 TR OHERNEE N D o T RN B . b D,

SE
Lowe, R.L. (1974) Environmental Requirements and pollution tolerance of fresh—water diatoms.
National Environmental Reserch Center, 333p.
Lg% (1990) YOKPEEEBREIC X 2 BREFEFREIE O RBOE & WERSEIRIAA~ DG, AU,
42, p.73-88.
RRR K - SR (1991) BR/EERMEOBIEICNT D040 & BRBEAFAT ~ D15 . FRES, 6,p.23-45.
AIZIEN (1986) BEAEEERAC X 25 WEREI#IT &L £ OEE - DR E~DHA L TORE—. WAL, #1
W, FHASIAFIESR, p. 29-44.
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BIVE AREAS

#&1-3-8 MIDFBEEMA—) VN2 RICE T HEEDITHER

A=V v 7 No2#liL
SYHERE BUEENo. 60 80 95 120 140 160 190 220 240 260 285 320 355 390 420 445 465

AR (KRR

Achnanthes crenulata 1

Achnanthes exigua 2 4 17 21 25 2
Achnanthes inflata 2 5 3 6 4 6 1 2
Achnanthes lanceolata 1 11 28 14 9 11 4 3
Actinella brasiliensis 1

Amphora copulata 1 30 21 33 1 4 1 3
Amphora fontinalis 1 7 3 28 17
Amphora montana 2 1

Amphora spp. 1 1

Amphora veneta 3 2 1 1
Aulacoseira italica 1 1

Aulacoseira spp. 3 14

Caloneis bacillum 1 3
Caloneis branderii 4 6 2

Caloneis silicula 1 1 3

Caloneis spp. 1 3 2 2
Cocconeis placentula 1 2 3 3 6 10 2 2
Cocconeis sp.1 5 3 7 12 1
Cyclotella spp. 4
Cymbella amphioxys 1
Cymbella cuspidata 3 1

Cymbella gracilis 5

Cymbella lanceolata 4

Cymbella naviculiformis 1 1 1 2

Cymbella silesiaca 1 1 1

Cymbella sinuata 3

Cymbella tumida 1 3 2 1
Cymbella turgidula 2

Diatoma spp. 4 1 4

Diatomella balfouriana 1 2 1 3 3 1
Diploneis sp.1 8 1

Diploneis spp. 3 3 1 1 8 11
Diploneis subovalis 1 2 3
Diploneis yatukaensis 25 15 4

Eunotia arcus 1 2 3

Eunotia bilunaris 9

Eunotia circumborealis 1 2

Eunotia exigua 2 1
Eunotia flexuosa

Eunotia formica

Eunotia gracialis

Eunotia minor 3 5 1
Eunotia paludosa

Eunotia parallela v. angusta

Eunotia praerupta 7 4
Eunotia soleirolii 3 1
Eunotia spp. 3 1
Fragilaria capucina 1

Fragilaria parasitica 1

Frustulia rhomboides v. saxonica 1 1

Frustulia vulgaris 1 3 6 1 2
Gomphonema acuminatum 1 4

Gomphonema angustatum 1 1 1

Gomphonema angustum 5 3 3 1
Gomphonema augur 4
Gomphonema clavatum 10
Gomphonema clevei 3 2 7 9 2
Gomphonema exigua

Gomphonema gracile 15
Gomphonema minutum 2 8
Gomphonema parvulum 1 2 60 32 24
Gomphonema rhombicum

Gomphonema  spp. 4
Gomphonema subtile

Gomphonema truncatum

Gyrosigma  spp.

Hantzschia amphioxys 13 20 36
Melosira varians 1
Meridion circulare 1

Meridion circulare v. constrictum 1 6 1

Navicula bacillum 1 5 5 1 2
Navicula confervacea 1 2

Navicula contenta 2 5 20 28 89 43 3 2
Navicula cryptocephala 1

Navicula cryptotenella 1 1

Navicula elginensis 21 34 5 63 19 17 4
Navicula elginensis v. cuneata 2 3

Navicula erifuga 1 1 1 6 3
Navicula goeppertiana 4
Navicula hambergii 1
Navicula ignota 1 5
Navicula insociabilis

Navicula laevissima 8 23 1 4 7
Navicula mutica 1 8 12 40 18 26 22 4
Navicula mutica v. ventricosa 1
Navicula perpusilla 3
Navicula placenta v. obtusa

Navicula pseudoanglica

Navicula pupula 3
Navicula pusio 2 1

Navicula rhynchocephala 1
Navicula spp. 1
Navicula viridula v. rostellata 1
Neidium affine

Neidium ampliatum 1 7 1
Neidium bisulcatum

Neidium  spp. 1

Nitzschia amphibia v. rostrata

Nitzschia brevissima 1
Nitzschia debilis 1 3
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A=Y v T No2#liA
FENo. 60 80 95 120 140 160 190 220 240 260 285 320 355 390 420 445 465

Nitzschia filiformis

Nitzschia frustulum 1 1 10 9

Nitzschia linearis v. subtilis

Nitzschia palea 5 1 2
Nitzschia recta 4
Nitzschia spp. 1 4 1

Orthoseira
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia
Pinnularia

roeseana
acrosphacria
borealis
brandelii
divergens
gibba
hemiptera
interrupta
lundii

major
microstauron
nodosa

Pinnularia schoenfelderi 2

Pinnularia schroederii 1 2 2
Pinnularia  spp. 4 3 3 2 6

Pinnularia subcapitata 1 6 2 9

Pinnularia viridis 5 26 23 5 2 4 1
Rhopalodia gibba 1

Stauroneis anceps 5 1

Stauroneis lauenburgiana 5 10 12

Stauroneis phoenicenteron 4 3
Stauroneis smithii

Stauroneis spp. 1
Surirella angusta 1
Surirella ovata 2

Synedra ulna 2 1 1 1
Tabellaria fenestrata-flocculosa 8
P-EHEMERE (O AETR)

Achnanthes brevipes 1 3 6
Caloneis permagna 1
Navicula crucicula 13
Navicula lacertosa 8 15
Navicula menisculus 2 2 2
Navicula meniscus 8 1

Navicula peregrina 1 15 3 1
Navicula pygmaea 2
Navicula yuraensis 5 2

-
=
o

Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia

Nitzschia
Nitzschia

compressa
compressa V. balatonis
compressa V. vexans
constricta

levidensis

littoralis

lorenziana

.

Nitzschia tryblionella 1
Rhoicospheniaabbreviata 1
Rhopalodiagibberula 1 2 2 2 2 5 3
Rhopalodia musculus 2 1

Achnanthes delicatula 1

Amphora coffeacformis 2

Amphora proteus

Bacillaria paradoxa 4

Caloneis obtusa

Cyclotella striata-stylorum

Diploneis bombus

Diploneis interrupta

Diploneis smithii

Diploneis suborbicularis

Hantzschia distinctepunctata

Mastogloia sp.

Melosira sp.1

Navicula alpha 1

Navicula elegans

Navicula elegantoides

Navicula marina 1

Navicula sp.1 1 4

Navicula yarrensis 9 3

Nitzschia cocconeiformis 1 5 11

Nitzschia granulata 21 8

Nitzschia plana 1 4

Nitzschia sigma 1 1

Paralia sulcata 52 73

Surirella fastuosa 2
1
1

©w —
[ e R S =)

@
w

Surirella spp. 1
Thalassiosira bramaputrae 1
_ Tryblioptychus cocconeiformis 2

Actinoptychus undulatus 1
Chaetoceros spp. 2
Coscinodiscus spp. 2 1
Grammatophora macilenta 1
Rhaphoneis surirella 1
Skeletonema  sp. 1

2

Thalassionema  nitzschioides
Thalas.

sira_excentrica 2 3

86. 1 84.4 82.9 82.9 74.2
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1. Aulacoseira valida 2. Aulacoseira granulata 3. Achnanthes lanceolata 4. Achnanthes haukiana
5. Achnanthes delicatula 6. Melosira sp.1 7. Thalassiosira excentrica 8. Thalassiosira bramaputrae

9. Cocconeis placentula 10. Cyclotella striata-stylorum 11. Paralia sulcata 12. Diploneis bombus

13. Diploneis smithii
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14. Fragilaria capucina 15. Fragilaria construens 16. Fragilaria construens v. binodis 17. Fragilaria construens v. venter

18. Fragilaria pinnata 19. Fragilaria brevistriata 20. Rhoicosphenia abbreviata 21. Pinnularia schroederii 22. Navicula mutica
23. Navicula contenta 24. Navicula elginensis 25. Gomphonema parvulum 26. Eunotia minor 27. Nitzschia frustulum

28. Nitzschia granulata 29. Nitzschia cocconeiformis 30. Bacillaria paradoxa 31. Thalassionema nitzschioides

32. Rhopalodia gibberula 33. Hantzschia amphioxys
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Radiocarbon determination (BP) Radiocarbon determination (BP) Radiocarbon determination (BP)

Radiocarbon determination (BP)

(2) =5 B BN 51T 2 B PR AR E AR ERE R T

0xCal v4.0.5 Bronk Ramsey (2007), 5, IniCalod o131 2004

1900

1800

1700

PED-10665:1806=20BP

68.2% probability
140 (10.1%) 154calAD
168 (21.4%) 195calAD
210 (36.7%) 243calAD

95.4% probability

32 (93.7%) 255calAD

1600
1o v 0
20 b— [
1500 -
| S [NV RS S S AT S A S S A EI EU SIS S SRR R
100 200 300 400
Calibrated date (calAD)
(Cal 4.0 Bronk Ramsey (2007) ¢, InCalod 42004

4300
4200
4100
4000
3900

3800

PED-10667:4064+22BP

68.2% probability
2624 (57.0%) 2570calBC
2515 (11.2%) 2502calBC
95.4% probability
2836 (7.5%) 2816calBC
67 (68.5%) 2562calBC
\%) 2493calBC

—_ 1o
[ S §)

B b b b

2900

2800

xCal v4.05 Bronk Ramsey (2007). 5

2700 2600 2500

Calibrated date (calBC)

o2l 2008)

4500

4400

4300

4200

4100

PED-10669:4298+23BP

68.2% probability

2913 (68.2%) 2895calBC
95.4% probability
3006 (2.0%) 2992calBC
2930 (93.4%) 2882calBC

— 10
— — g
P R SRR IS SN ST R
3100 3000 2900 2800

Calibrated date (calBC)

104 (Reimer ot al 2004)

4800

4600

4400

4200

xCal v4.0.5 Bronk Ramsey (2007), 5. |

PED-10671:4535+22BP

68.2% probability
3355 (19.7%) 3330calBC
3216 (25.3%) 3182calBC
3158 (23.1%) 3125calBC
95.4% probability
3362 (25.8%) 3313calBC

— [ —) 10
[ o S — N

3500

3400

3300 3200 3100

Calibrated date (calBC)

3000

) 05 IniCalos 21 2004)

4000

3900

3800

Radiocarbon determination (BP)

PED-10666:3854+22BP

68.2% probability
2431 (3.0%) 2424calBC
2402 (11.1%) 2381calBC
2348 (48.2%) 2285calBC
2248 (5.9%) 2235calBC

(69.2%) 22K6cal
2254 (13.1%) 22

3700
3600 -
F U [ S — 10
F L m PR V9o
S I E A I A |
2500 2400 2300 2200 2100
Calibrated date (calBC)
Col v 05 Bronk L5 nicaios 101 2000)
4400 £

4300

4200

4100

Radiocarbon determination (BP)

PED-10668:4168+22BP
68.2% probability
2874 (11.1%) 2856calBC
2812 (39.9%) 2747calBC
2725 (17.2%) 2698calBC
95.4% probability
880 (19.5%) 2835calBC
.9%) 2668calBC

4000
10
120
3900 [~
e b
2900 2800 2700 2600
Calibrated date (calBC)
xCal L5, IniCaios ctal2004)
3500 PED-10670:3337+22BP

3400

3300

Radiocarbon determination (BP)

68.2% probability
1682 (62.9%) 1608calBC
1570 (5.3%) 1561calBC
95.4% probability
1689 (68.4%) 1601calBC
1593 (27.0%) 1532calBC

_

3200
E L — — 10
F L L 9o
SI00 b
1750 1700 1650 1600 1550 1500
Calibrated date (calBC)
0xCal .05 Bronk Ramsey (2007) 5, IniCa04 (Reimer o181 2004

7100

7000

6900

6800

Radiocarbon determination (BP)

6700

6600

E PED-10672:6906+26BP

68.2% probability

5807 (68.2%) 5738calBC
95.4% probability

5844 (95.4%) 5727calBC

— 1 1o

[ P

6000 5900 5800 5700

Calibrated date (calBC)

AELITREE S (PED THE 25Hi0HF) TRT,
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Radiocarbon determination (BP) Radiocarbon determination (BP) Radiocarbon determination (BP)

Radiocarbon determination (BP)

H
=
gl

ARSI

(2) i SFBEERBINC 35 2 MU VR SR AR E I FEERE R 1T

4300

4200

4100

4000

3900

xCal v4.0.5 Bronk Ramsey (2007). 5 ot al2008)
PED-10673:4136+=23BP
68.2% probability

2860 (14.6%) 2833calBC
2819 (4.9%) 2809calBC
2756 (19.1%) 2720calBC
2704 (22.8%) 2661calBC

6.8%) 2635calBC

u — 10

3800 L UL 4 20
o b b b b b
2900 2800 2700 2600 2500
Calibrated date (calBC)
o £5 Incaios (Reimer ol 3 2004
4100 PED-10675:3883+23BP

68.2% probability
2457 (25.5%) 2418calBC
2409 (42.7%) 2340calBC
95.4% probability
2463 (95.4%) 2296¢calBC

[ 10
[ — R 7

2600

2500 2400 2300 2200 2100

Calibrated date (calBC)

4 £ Marine04 marine curve (Hughen et al 2004)

6900

6800

6700

6600 |-

PED-10677:6732+26BP

68.2% probability
5352 (68.2%) 5282calBC

95.4% probability

5383 (95.4%) 5223calBC

L —_ , 10
6500 20
P SR SN S S S S S S S SR S S RS
5500 5400 5300 5200
Calibrated date (calBC)
OxCal v4.0.5 Bronk Ramsey (2007). 5, IniCal4 ol 2000)

7000

6900 =

6600 &

PED-10679:6915+26BP
68.2% probability
5835 (6.7%) 5826calBC
5811 (61.5%) 5745calBC
95.4% probability
5873 (1.7%) 5863calBC
46 (93.7%) 5729calBC

L — 10
_——
= 20

6000 5900 5800 5700

Calibrated date (calBC)

Radiocarbon determination (BP) Radiocarbon determination (BP) Radiocarbon determination (BP)

Radiocarbon determination (BP)

xCal v4.05 Bronk. L5, Inicaios 21212004)

4300

4200

4100

4000

PED-10674:415623BP

68.2% probability
2869 (13.6%) 2840calBC
2814 (5.3%) 2803calBC
2778 (49.3%) 2678calBC

95.4% probability

9.0%) 2833calBC

2651 (3.4%) 26!

3900
— [N} [ I 10
3800 —_— e LJ 20
o b b b b
2900 2800 2700 2600 2500
Calibrated date (calBC)
L5 nicaos 1212000)
5900 F

5800

5700

5600

5500

5400

PED-10676:5684+24BP
68.2% probability

4543 (68.2%) 4490calBC
95.4% probability

4582 (1.5%) 4571calBC
558 (93.9%) 4457calBC

—_ 10
[ S R

xCal v4.0.5 Bronk Rams

4700 4600 4500 4400

Calibrated date (calBC)

2007); £5; IntCal o2l 2008)

6900 =

6800 [~

6700 =

6600

6500 [~

6400

PED-10678:6675+27BP
68.2% probability
5630 (27.7%) 5611calBC
5591 (40.5%) 5564calBC
95.4% probability
5641 (95.4%) 5543calBC

—_— —_ 10
S

57

x

50 5700 5650 5600 5550 5500 5450

Calibrated date (calBC)

Cal v4.0 6 Bronk Ramsey (2007); 5; Marine04 £1212004)

7700

7600

7500 =

7400

7300

PED-10680:7556+28BP
68.2% probability
6093 (68.2%) 6011calBC
95.4% probability
6160 (95.4%) 5990calBC

_ 10
R P

7200

6200 6100 6000 5900

Calibrated date (calBC)

ABL I TEE S (PED TIHE D5HOHT) TRT,



Radiocarbon determination (BP)

Radiocarbon determination (BP)

(2)

P32 <5 BRI BN do 1T D I R A SR A RHNE AR E RS SR T

xCal v 0.5 Bronk Ramsey (2007). 1 otai2008)

8200

8000

7800

7600

PED-10681:796029BP

68.2% probability
7028 (35.1%) 6931calBC
6921 (16.1%) 6877calBC
6859 (14.9%) 6812calBC
) 6779calBC

6723 (3.0%) 6704calBC

10
T -

xCal v4.0.5 Bronk Ram:

7100 7000 6900 6800 6700 6600

Calibrated date (calBC)

(2007, 15,1 (Reimer et al 2004)

10400 =

10200

10000 [~

9800

9600 [~

PED-10683:9992+32BP

68.2% probability
9652 (18.1%) 9601calBC
9545 (20.3%) 9482calBC
9461 (29.8%) 9379calBC

e /0" Y
9667 (95.4%) 93500

10— —_
e |

20

10000 9800 9600 9400

Calibrated date (calBC)

Radiocarbon determination (BP)

8200

8000

7800

7600

L5 IniCais (Reimer ot 2l 2004)

PED-10682:8028+28BP

68.2% probability

7060 (29.5%) 7026calBC
6965 (7.0%) 6949calBC
6934 (9.3%) 6917calBC
6880 (22.4%) 6841calBC

6886 (28.0%) 6828C:

F — U L 10

- _ 0

M T P NS NSNS NN S
7200 7100 7000 6900 6800 6700

Calibrated date (calBC)

RELITREE S (PED TIHE 557 08F) TRT,
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F2HE HRASH

AR ZHIR (B K mik

PSR IR SIS L 0 N L2 SR o) 0 kR 3 R o O E 2 K Sz, b oM AMITW
NHMEEROLERE L < | BIARDOEFITI AT, BIEOER EOEREMHIF/E L) ole, £ZT, b
DOEEIZHONT, FYVZN w27 Aa—FVH—1000 (KEYENCE#R) THREBERLZIT- BT
BT ol FERICOWTHE, UTFICRTE& A DEEDT V2L~ 7 0 2 a—7OEEME R Rk <5,
B, ARERITZREOMRIRO D, HFBMENC L5, #HH ORIR & B L CTARBRE 72> T 5,

AREEE OBRHT, RN 1 (30 SEBEERR 09 —VIKAHE 1 ¥ 7 v) | No.2 (i S RHiE s 09 — VX
BHE 2 Y 771) 38 LU0, 3 (134 <FBIERER 09 —VIXKAHR 1 & 2 0% 7RO HEINLE T D7)
L%,

I. &8N 1 (BHEFS 1-1~4)

OARAE (FEFS 1-1)  @BEORINE, BEMNICHMA L TR B, EEOSMIIZE, EERIT
130 ~ 250um, FHEL L CIZINET 2 b OO, BIEOEE LicbOnH b, NEICE G ENTF
FELTWD, Fio, FEEMIAREROMIN S22 E AT Ly 27 (pith fleck) ARBNTVD,

OfFRE (FEFS 1-2, 3) : HEOZEAMRITHZEL, BEENBICECHERROND, ML)
IF%HIT, —H L FICHEMIEE b O R (BEES 1-3) BAEbhb, £, EIICRE
BN AT Ly 7 (BFREG 1-4) RRLATVND

O HE (FHEEFS 1-4)  BEFEZLER L, SO, 1~3 %1, &S i3~1m, (E~80um 2753 L
T3,

LU E DR AR Y~V 2 F (prunus jamasakura Sieb. ex Koidz) L#EESh 5,

. %kNo.2 (BHEFES 2-1~4)

OAPE (BEFS 2-1)  BETFLHPBEMT L ORI OBEEE (~150um) 3KE < ZHIC
BATT Do T, EERITRAITNS R D0, BRI L TR Y | BRI AIEALE T,
JEREL LTI, 3L TOEERROND, HENICITECMEN RN,

OFE B i (BHEZE 5 2-2.3) EE OZRFAMITHEZELEZ R L, —HIRERER R 65 (BEF S 2-3), £/,
EEEECIZ T LROEEMEOFHEN R ON D, BIHMBTIZERMEEZ TR L THD,

OB (BEFES 2-4)  EEFZHELZ R, BAHHAMBIIFEEZ R L, 1~6 5, @& S 13~ 50um 271
LTWo,

PLEOFHEMN S ABHEIZ Y A (Prunus mume Sieb. et Zuce) ELEEESINA,

I &k 3 (BEFE S 3-1~3)
OARE (FHEFG3-1)  EEFFISRAET 280, BB SEULTOEEGR RN, Ml
WIS CIER RSN D,
OWERHE (GHFES 3-2) : EE ORI E RN ED L ZAICR b, EEREZ/N S 75y BPEEFLA
RoNnD, Mo LG5I S O RMEREHE# S VWA D, FMROAELBE TH 5,
O AHE (FEFES 3-3) : HEORAMIEERZELTHD Z Lvrsh, NI HE BNEY DIFIED
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BETH D, BETHEBITAR TRV D, BEHERO EFoMasRE BETHLZ EE2RLTND,

T2, TROFELHETH D,
DL EDK S, ARIFEILY~ £ (Myrica rubra Sieb. et Zucc) L¥EE SN 5,

B BRI LY ZAOXFRELLFED S HME L, FEEOFEIH FBIORT L) Tho,
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BIVE R

HIEH 09—T7RICHITHEARBESH
BASHERERERHR

[. MstERRERAE

1. [FL®IC

ISP SRAERIE IR OB R BRI SIS & 0 EMEPNICER Y IA N T R SR (M C) ORRED,
TESPERABEIC K D IFR & & TP T2 Z & 2R LIS IEIE TH 5, BRSO & oMk, &
Higk, THE L8ERMR EVPIERR LD 6 HERTE TOERPEN AR TH 2,

T TR, Ml SEREE R O RN 2 B 2G5 BT, Lok, BRI L OR(EH &
KGR E BT K 2 PR FERNE 21T - 7,

2. MM ERE

HEFEOE R, ART—X1IR1OLBY THDH, REHIARE, IERERSIF (Sv A - TR,
3 /%7 b AMS:NEC 8 1.5SDH) Z HIWTHIE L7z, 155l MCIREEIC DWW TRALIEBIZN R O IE 21T -
Ttk MCARAR, JEEEER LT,

®1 AERAMRTNE

e PSEL7)] kA BALER - & HEE
No. 1 S001 47t 8 Nz BT e, BR— TV U —ERALEL AMS
No. 2 AR 3 N LRl aVmE S @—?wwu—@ﬂ AMS
No. 3 BN g3 ) PRAEAE B, Be— 7 0 ) —ERALEE AMS

% AMS (Accelerator Mass Spectrometry) XN BT

3. AIERR

# 212, FNES BB ROMIEIC D REFRALEL (6 7C), RALRS BB RO TE 21T > TEAFRIE
WA, AR > THEVE, BREZ LD TR Lz MCHR, 1CHERZBEIICERIE L7240
PHZ . X1 ICEERERS R 2 Z 2R T, BAERIEICH O AU, BEEZ LD TORWVETH
D ARBEEEIE R T ST BRIC Z OFREE W TR IE AT 5 72 OICFEH L7z,

HMC AR 1L AD1950 4F & F I U CTI4ERT A &2 R LTEAERTH D, MCAER (yrBP) OB HIZIE, 1MC 2
#1& LT Libby D8 6568 A L7z, E7o, MR L7z "CHEMRRRZE (£ 10) . AIEDRFREE,
FEHE(R 22 S W TR &, 3B MC AR E D HC AR ZENIZ A B iR 68.2% CTh D Z & &R
THLOTHD, 2B, BFRIEOHMILL FTO®Y TH D,

JEAEREIE & 1%, KR O MC JREEN — 8 TR 5568 45 & L TR Sz eIk L, i@Eo5H
MR O HILERIGSS DA BN K 2 KA O VCIREDES), KORERMOE (C O 5730 + 40 ) %
WIEL T, LV EBROFEREICENVEOEZRIT 2L THD,

UCAE MR D BFEEZIEIZIE 0xCald. | (BIEH#RT — % : IntCal09) ZH L7z, 72k, 1o EFREFHIL
OxCal OfESRILEZ A L TR Sz MCAAERREEICH Y T 5 68. 2% EHRAOBENREHE CH v | [FEkIC

JEAAREIPE I 95. A% EHRADBERFEH TH 5, Iy aNOEZROMIX, £ OFBENITEFERA
LR ZFWRT 2, 77 7 hoftEh Eofh#iE C FEROMRSMEZ R L, CEAMBIIEERIE R 2R,
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x£2 AIERE
B HIEN. §19C BAERGE I CHEf JEARAR (PHTE)
(PED-) (%o) (4-BP) (4FBP) Lo (68.2%fR) 20 (95. 4%FER)
No.1 15112 -29.13%+0.12 155220 155020 AD430-490(48.8%) AD430-560(95.4%)
AD510-550(19. 4%)
No.2 15113 -28.79+0.10 173820 1740+20 AD250-335(68.2%) AD240-380(95. 4%)
No.3 15114 -30.21%+0. 14 176320 1765+20 AD235-260(25.4%) AD220-350(95. 4%)
AD280-325 (42. 8%)

BP : Before Physics (Present), BC : #2JtHi, AD: #iitfé

4. FRR

IGEEVE B ATiE (AMS ¥5) 12 & 2 iR SR EIE OfEF, S001 #1 8 TIE 1550 = 20 £ BP (20 D
AEARC AD430 ~ 560 4F) . MR 3 TIE 1740 & 20 4E BP (2 0 OJEAE(Y T AD240 ~ 380 4F) . PR EAE R 1+
OHRALF T 1765 = 20 4E BP (2 0 DJFHR T AD220~350 4F) DENRMENE STz,

3K

Bronk Ramsey C. (1995)Radiocarbon Calibration and Analysis of Stratigraphy, The 0xCal Program,
Radiocarbon, 37(2), p.425-430.

Bronk Ramsey C. (2001) Development of the Radiocarbon Program OxCal, Radiocarbon, 43 (2A), 355-
363.

Paula J Reimer et al., (2004) IntCal 04 Terrestrial radiocarbon age calibration, 26-0 ka BP.
Radiocarbon 46, p. 1029-1058.

kRS (2000) HlcHHE R FAEIIEEO R, BAS B O YCHEMR, p. 3-20.
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Radiocarbon determination

Radiocarbon determination

Radiocarbon determination

1700BP

1600BP

1500BP

1400BP

1300BP

1900BP

1800BP

1700BP

1600BP

Aumosphercdetfrom Riner ol (2009) 0k 3.10 Bronk Ramey (2005 ;b 5 512 probusplehron]

PED-15112 : 1552+20BP

E 68.2%probebility
430AD (48.8%) 490AD
510AD(19.4% 550AD

95.4% probability

430AD (95.4%) S60AD

Calibrated date

N30 Bronk Ramcy (2005):cib 5 12 prob usp{ron]

PED-15113 : 1738+20BP

68 2%%protebility
250AD (68.2%) 335AD

95 4%protebility

240AD (95.4%) 38%0AD

L e e L v e I B o

[
1

CaABC/CAAD 100CaAD  200CAlAD  300CalAD  400CalAD  S00CalAD

2000BP

1900BP

1800BP

1600BP

Calibrated date

Armospherkdtfrom i 4 (2009) OxCi3.10 Bronk Ry (2005 ;b5 12 prob usplehron]

PED-15114 : 1763+20BP

68.2% probebility
235AD(25.4%) 260AD
280AD (42.8%) 325AD

95 4% probebility

20AD(95:4%) 350AD

T T

CaBC/CalAD 100CAlAD  200CalAD  300CalAD  400CalAD - 500CalAD
Calibrated date

X1 BERERR
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H3HE 09—TIXKITIIT D AREF T

I. #ERE

1. [FL&IC

AT, BAE—2A% B L TOARMMROESETHY | EHIFHIEENS . BB L~ L O ED A
BETH D, AL, B2 L OMiba & ik L CTBEIEDR DN Lnh | HlAIT B o ZR A AR D HEE 23
ARETHY . BHASH L LI DIZHON TR, AMOFFRECIRBEZRED FRn0 L7225,

22O, Ml SEREE R L D H A LRI W TRHRERIE 21TV, 4 EEO AT X OVER A
DWVWTHF 1T 272,

2. #H#
ABHE, WA SFRREREEN L 0 L7 SE R R OB 10 )R Th D,

3. A&

BV ) 2 CRB OB ITE ORD &R, BHlim (BER &R, il (A L FE)
DOIER =W O T 2 ER L, AWBEMEIIC X > T 40~1000 5 TBILZ Lz, FEIE, 20 ER L O
BUEREAR L ORFHIZ L > TT o 72,

4. #ER
K LICHRZ R L, BERSEFOBPREITE 2~ d, MU RICRERI L 72 - TRl E LT

A XHY  Cephalotaxus harringtonia K. Koch A X ¥ F HE 1

(GERE . BHRHILE & O T SRR S h D BHEBIM TH 5,

FEWTIE © B BB ~OBATIZG 20T, BEM O IZIERF I <, BRI BTET 5,

T BN TR O S BPEEFLIL, R U B BT L IS I~2 EIFEET D, GEE OWNEEIZ HE AR
PFAET Do BRI BAIES S,

BERRITIE © BORAEER LS 00 R M R ©, 1~10 Mila@E < B W Th 5, (RIEE ONEEZ & ANRE
BIFET 5, BN Aohb,

UEOWELDAXTVICRESND, A XHViE, HFRUEOARM, WE, LS AT 5, Fiko
BAREIT/PEAT, BS 10~15m, £ 20~30cm TH D, ML, BB CAHITEE THHLBRETL
FLIERIRE 292, BE, B8R, TR AKAML, HxRLITHAWLND,

271 Castanea crenata Sieb. et Zuce. 7k BE 2

REWTIE < AFHROIT DI KBLOEE 2, HAIESFT 2B HM CTh D, B CII/NEE D, KIARITHES
T 5, B LEAICHT T, EEORIZABIZED T 5,

BRI < JEE ORI Th D, BRI ERMIEN 672 5,

FERRITIE « B AR XS 0 R U AR Cd 5

UEo®ELY 7 VICRESND, 7 VIZAEEO VR, AN, WE, N MiT 5, HEOBEA T,
WEE S 20m, B 40em SHWNTH DD, KEWVWDHOIEHE S 30m, % 2mIZET D, MFPERR S, AIZ K
<Mtz RIFHEORRD TEWWHM T, BETITEE, FE, &R, LA, Mo, L. #k. HERAR SR
<SHWHRD,
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aFT)E s XXHE Quercus sect. Aegilops 7 HE3

REWTIE RO IE U DICKBIDEE D, 1~BHNESNT D RAM T D, B CITERE TRV VINEE D,
BTl K 2B BN T 5, B0 DA I 2T CEE ORIT2BITHD T2,

T - B OZEFLITEZEAL T, SO EMIE N 5 72 5,

BERRIBTI © O RIS R SRR L A D b D & KO RIS & 72 2B A ISR TH 5.,

UEOWELY a5 F R XFWICFRESND, 2T TR XFHITIEZ XF T _XFR2ERNDH Y AN,
WE, VNS T 5, BEORmAT, @S 15m, £ 60cm (Z3ET D, MITMEICTHAICEA, #E, BE
mETHbND,

=VE Ulmus =LF FHEA4

REWTTH : 4R8O 13 U DI PRI B R OEAE 25 1~3 SIS D8R ILM Th 5, FLIBES O/NEE 1T 55K
A LTI, B0, AHRIRIC AR AIMICESIT 5, 60 S BRMIC 200 TES ORIT 2B
T 5,

JH WA - TEE O FLITEZEIL T, NEE ONEEIZIE DR AILENTFET 5, SR T, 3T
SERMIE B 72 5

TR © AR AR PR C L 1~5 MR < H W TH D,

U EOWE LY =VBICAESND, =VRBICIEZ A V=1 At a vRERDY At AN, I0E, U,
RBIC AT D HEDOEMATH D, MITHRE., FElE, FHikLIcAVWsnD,

7 A7 %%l Lauraceae HH 5

RERTTE PN S/ NV DGEE A BAES KOV 2~ T S L CHE T D EALM Th D, TEE O
JE BF 2 BEAR A b 5 TR R AS TR D A TN D,

HNWiE B OZRILITHEEALDO S ONPFEET Do BEHERNTIZ & A E D3RI C LT OBIER O 2B
SEAMRE B 72 D,

BERRIBTIE © B AR SR E O © I ~3 AR T 5, B T OB O A BENHIETH 5,

ULDIBELY 7 2 FRUCREEND, 7 A/ FRNE, 7 A/ ¥, YT =woA, X7 /%, )
. VRIERBRENDHY, BEROKE S, ZARABICEENED S EALEOH R LT T&
P, ARBHIAABRZZ SR ZWENS 7 A IROFEICE E£5, B, ARBHIEEROKRE &
b, JAFLSO I A FROBEOWNT N TH D,

TUTXE Meliosma 7 U7 %F HH6

FEWTE - NVRLOTEE A, B L 2~4 B T e h o THEA L TBIET 2BIM TH 223, 20
BAEIZ I~2 HOFMEILZA TS LORR LN,

TSI B O LR LIRS TR LR 570 D L ALZRFL T BB DEUTA 72 < 10 AAiiR Th D, ST HER%
TRETH D,

AR ¢ BCSRRARI T, SEMERHEART T 1~4 MR Th D,

UEOBELV TV 7XBICFAES LD, 7V 7FBIIAM, WE, WNZHmT 5, 7UV7F, Y~
U, IR YRERDHY | WEEIXEROBEANLEHARATH S,
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5. fiR

[F)E O e, #30 SERAEEBR O 10 SUZ. A X HF Y 1. 27V 3, 27 7 B7 XXHEiI 1A, = VB 2 5L,
JAIXR2R, TUTXE IR Tholz,

A X VIR M T DEHER T, K TOBRMR SITEF L, WD HEEirde, TR0 T
WE R ThH D, 7 VIFERTREEN RO 2 Vid, RHFICIA 0T 2B BEILE/MTH Y | BEAST &M
RO F I CIIMk 2 AT 22 & bbb D, Wl LIca B A4, —RKERETLH D, 27
B ARHNNET T XX LT R X013 D0 | WIS DT 2B IEILTER T, IIARCHERE L7oG i, miE
WCAB L RHRERTHSH D, AMIIM L THAICEALRVWM &S 25, = VBIKIRE Z HO0IZRL< 970
TAOWEIRER T, =Ll a vk, 7R = U3KBBICAEET S, VY= VIEB, e e
TITBESHFE T, 7= VIEHE VRO LIEFE 20, 7 A FRHTES FEOIRE 2R IS5 L.
IR O TE R ER 2 E0EREATH L, TV TXROI L, TU T HFILMIZSD 5 ([ZEX D%
EART, ¥~ EVIIEROFERENICITZ D ERDNEAR, Iv~A T JITIUHICIEEFIERTH D, 7 2/
FRETITXBOMITMEL TS HHEOM LS X5,

PAE G| il SEBLEE B O AR OBFE, MIREEPIE AT LW el Bl L 0 i@ Th 726 S
NiceHESh, BRELZRTREBEM LI LITEZ BN,

B3k
Vediid - R (1985) SFEERHH OMIR. A OIS, SUKEH, p. 20-48.
Peflid - R (1985) IRIERTA OMIE. KM OMEE, SCKEHAR, p. 49-100.
e HIEH - OPRFESR (1988) AR tARLGRTE, ML, p. 296
WIHEA (1993) HAFIEIZIS T 2 AR H TR SCIREE Ak, AR SEATTZERe B 55 1 5, FAE SEATE S, p. 242

x1 HDFEEEMICH T IHBERTRER

Fw R (4 fn4)
Y71 S001 ML 5 Castanea crenata Sieb. et Zucc. 7V
P72 S001 HK 2 Castanea crenata Sieb. et Zucc. 7Y
Y703 S001 4K 4 Meliosma T T XE
Y74 S001 HL 6 Ulmus =3
Y75 S001 AL 7 Ulmus =
P76 S001 HL 8 Castanea crenata Sieb. et Zucc. 7Y
YT BHR 3 Bk Cephalotaxus harringtonia K. Koch A XHY
Y78 S002 L 1 Quercus sect. Aegilops aF 7wy XXHE
P79 S002 At 2 Lauraceae VoV
Y7L 10 S002 41t 3 Lauraceae 7 A X
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M. il FREERICE 1T HEES T

1. [FL®HIC

HT, EMEOMGR T AT 2 BHEY TH Y | KRR EOKEEII T, oo, A
Fi, ATOREICETERLTWD, EROSDERIL, EOMRE, MM, FAMER S OBREEREIZE T
T, ZENENREDERGIT 2> T2, ERGABEOMAIT. HRFOHERBREE 2K L Tk v . Kk
ZELTHEREECOEEL L TR s T 5,

T 2T, Ml SFBRE R O R R~ RIS T D HEREREE A AT 5 BT, BRI 21T o7,

2. ##
SIFTRREHT A X R RE &V SRR S VI GRUOEE D). Vg GUBR2) (B GUBE3)  ABfEms O R
Era), AHEMEEQ GUES) O 5 RTH D, WUBHRIERT &2 4T ks R OBIERITR T,

3. Ak

IFOFIET, BEROM L FEE{To 7,

1 3B S lem® Z2HRE
2) 10%E AR FEAKREZMZ . NRAG S22 5 1 BihE
3) bEEAREHT, Mo v Rekik (5~6 @)
4) Bir~A 7 n Xy NCHNR—F T AT F L CHER
5) YUV MATATIZE o THAL, 737 — MEK
6) M¥E. Rt

MRBEIL. ISR K - T 600~1500 5 TIT o7z, FHEUIEEREGEAY 200 AL LIC72 5 F TV, A
TRVVRBHZ DWW TIE T LR T — P AT OV TREZIT - 72,

4. #BR

(1) Syfeis

FB S HEL U2, PR (R WKAERE) 2 Z0fElE, YRR (WOKAETRE) 96 HEHETH
Do MR OFEIE, AP LIREAT LD & TR 22ROV TR G 2 IS X 1E &R
T2o RVICHOMTRERZ R L, BB E R E T O2EDREHE LERY AT 77 L %X 1ITRT, Hig
AT 7T KB DEERO LRI, Lowe (1974) YL (2005) FOREHIC L D, PEAEMEIL/IMZ (1986)
BRI IRV URAERIT/IMZ (1988) 12k D YORARIT L (1990) 12k D, F7o, BEERSERICS
WCHBMER G B &R Lc, AFICH AT 7T A TR Lo F B R 2 50T 2,

(b — S A )

Achnanthes brevipes

(M A

Achnanthes inflata, Amphora copulata, Cocconeis placentula, Cymbella silesiaca, Eunotia bilunaris,
Eunotia minor, Eunotia pectinalis, Eunotia praerupta, Fragilaria construens v. venter, Frustulia vulgaris,
Gomphonema acuminatum, Gomphonema clevei, Gomphonema gracile, Gomphonema minutum, Gomphonema
parvulum, Gomphonema spp., Gomphonema truncatum, Meridion circulare v. constrictum, Navicula mutica,

Navicula pupula, Nitzschia clausii, Nitzschia nana, Nitzschia palea, Nitzschia parvuloides, Nitzschia
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subacicularis, Pinnularia gibba, Pinnularia microstauron, Surivella angusta, Synedra ulna

(2) EESERFEE DR

1) mEE (VIlg GUBHD) . VE GRUEH2))

ALK 0 BRI RL & BRSO Z L O R A T D

VIE GUBHD) TR REMRED 028G 8 <. RICE - AR 5D 5, HAKRRENRE Tl
Nitzschia clausii % 3|2, Nitzschia palea, Nitzschia parvuloides. Amphora copulata, V8IRIGHIfT4E BEEEtE
FEFRFE D Pinnularia gibba 72 E BB 5, & - IR /KMERE CIXETRKIERED Surirella angusta, YRYR S
AL BRBEARIERERE D Cocconeis placentula, 1/ KIEFED Gomphonema clevei 75 EWNHBT 5, #fIE KPR T
V3 Fragilaria construens v. venter, Pinnularia microstauron, VRILMS 35 /EBREEFEIEFERED Eunotia minor,
Gomphonema acuminatum 78 £ DMERIZ MBS 5, FEAEEEM TlX Nitzschia nana, Navicula mutica HMEZEIZ H
BT,

Vg GUE2) TR EPEREA NN U, Nitzschia parvuloides, Nitzschia clausii 738 518 & 72 %, Bt
EEWECIX Nitzschia nana, Navicula mutica 73¥813 %,

2) FARE (RUTEMEHM O GUEL5). RUTEMEI O GUEH4). H1 GUEF3))

ALK 0 EERRAERL & B O 2L O R A T S,

REEMH 1@ (GREF5) TIXE - IRk B 28 AR —F @< EV 25 - 4F5krERE, it
KAREVERD D D, B+ 4F kK VERE IR M A 35 A2 BRES AR RE O Eunotia minor 73 55— 5 T,
Gomphonema acuminatum, Gomphonema gracile, 4f1E/KMFED Eunotia bilunaris, Fragilaria construens V.
venter, Gomphonema truncatum, Synedra ulna 78 & PMESRIZH BT 5, EH - /K MHEFE CTlX Gomphonema
parvulum, IR IT AT A AL B B A R BE O Cocconeis placentula 72 & 7N HEL+ %, WK R EMERE T
Gomphonema spp.. Navicula pupula, Gomphonema minutum, 2RI H 7 55 4= B B 45 ¥ 1% # © Eunotia
pectinalis, Eunotia praerupta, Pinnularia gibba 7¢ ¥ MERIZHIET 5,

AHEMEE O GUBH4) TIZE - AR KMERED 5o 2FIG M L, B, B - AR IERE ¢k
%m&&ﬁ%%%ﬁ%@@ﬁ@cmmmmpmmmm\ﬂﬁ*@@@AwmmmsWMaﬁ%mféo

A GURE3) TIRBRAEEEERO HDDFIGAEM L, B - AR KMERE, B - AR FOKMERL, TR AR EMERE &
5L EIAMEIFER CIS/2 %, HAEREERO Navicula mutica 73 5FE T, WIZE « G kKPR CHERIE T
HAEBRBTHRIERERE D Eunotia minor 732\,

5. BEESWMAISHETE SN LHEBIRE

1) mEkE (VIE., V&)

VIUE & VIE T, SRR EMERED 56D 2 G238 < o AKNERLETFHIT LD & D RNELERKEA RIS D,
VIJETIEE « AR ERER DD 2 E D, ARPEBAITRIL TV D, & D WIEIRILIATIRIL Ch -T2 &
HEEEND,

2) mMiEE (RUERE Q. RE@mE O, 1)

R EAEH O, FHABMEE O T, & - KR CHEIRE AT E AR AL D Eunotia minor
NMELHFETHY, KEOAEET HERWVBIRIBHOBRENRE IS, B - FiAEE L RE S, fikOE
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BLbbol-bAhbhnb,
BEA-CUL Eunotia minor ME S+ 2 b OO B« 4F kKRR, B - AF5KPERE, KA EVERE, e/ EER
FEFRLCHETHDZ LD, KEDAEETHEWVBINEHOBREE TlEdH 5723, ZEREENRELVE S
KR ThHoTo, METHDD, BRDEENS EREINTZZ B OND,

6. &b

FAEEDVISE & VB TIE, KACEFHI LD & D RLE AR RR S 1, FEERIEME 0, U
HEH O TIE, KEOAEFT 2R WEIIBI ORI R Sz, #EE KEOEFT 2 EOETIEH O
BREETIEH D2, MKPIBMORENEC Y B ORI ThHo7o, HETHLZ b, RARDBREOHR T
P ATREMEDSE 2 b T,

& XHk
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HOE 09—TIKICIRIT B BB

x1 HDFEEEMICE T HEESITHER

i B
SYHERE VIE V& 4 AHEMAE O REERE O
1 2 3 4 5
EEVERE (MK AEAE)
Achnanthes inflata 3 1 7 12 3
Achnanthes lanceolata 1 6
Actinella brasiliensis 1 1 2 5
Amphora copulata 11 14 1
Amphora montana 1 1
Amphora  sp. 1
Amphora spp. 1
Aulacoseira ambigua 3 2 1
Aulacoseira canadensis 8
Aulacoseira granulata 4
Aulacoseira sp. 1
Cocconeis placentula 10 2 13 11 14
Cyclotella bodanica-radiosa 1
Cymbella cuspidata 5 1 1
Cymbella lanceolata 2 7 1
Cymbella naviculiformis 2 2 1
Cymbella silesiaca 5 5 7
Cymbella sinuata 1
Cymbella tumida 1 3 1
Cymbella turgidula 3 3
Diatoma vulgaris 2 11
Diploneis elliptica 2
Diploneis spp. 1
Diploneis yatukaensis 1 1
Epithemia turgida 1
Eunotia bilunaris 2 18
Eunotia formica 2 1 1
Eunotia minor 5 3 48 15 172
Eunotia pectinalis 2 1 10 5 11
Eunotia praerupta 1 10 2 6
Eunotia soleirolii 1 1
Eunotia spp. 1
Fragilaria brevistriata 2
Fragilaria capucina 3 2
Fragilaria construens
Fragilaria construens v. binodis 4
Fragilaria construens v. venter 9 12 14
Frustulia rhomboides v. saxonica 2
Frustulia vulgaris 6 3 3 3
Gomphonema acuminatum 7 20 18 38
Gomphonema angustum 1 1 1 2
Gomphonema augur 3
Gomphonema clevei 5 1 16 3 9
Gomphonema gracile 1 6 2 26
Gomphonema minutum 1 3 1 11
Gomphonema parvulum 3 1 3 4 39
Gomphonema pseudoaugur 1
Gomphonema sphaerophorum 3 1 1
Gomphonema  spp. 5 8 1 13
Gomphonema truncatum 2 4 11
Gyrosigma spp. 1
Hantzschia amphioxys 1 2 3 3
Meridion circulare v. constrictum 2 19 2 5
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e
Sy FERE VIJE Vg it AHEHE O AHEEE O
2 3 4 5
Navicula americana 2
Navicula cohnii 3
Navicula confervacea 7 4
Navicula contenta 5
Navicula cryptocephala 2
Navicula cryptotenella 1
Navicula cuspidata 3 3
Navicula elginensis 2
Navicula gallica 3 3 2
Navicula goeppertiana 1 1 2 4
Navicula laevissima 1 1
Navicula mutica 8 13 72 3 6
Navicula pupula 1 1 13
Navicula spp. 1 7 2
Neidium affine 1
Neidium ampliatum 2 3 1
Nitzschia brevissima 1 1 1 1
Nitzschia clausii 50 91
Nitzschia frustulum 1 1
Nitzschia nana 12 36
Nitzschia palea 27 13 1
Nitzschia parvuloides 14 92
Nitzschia spp. 4 7
Nitzschia subacicularis 8 16
Orthoseira roeseana 1
Pinnularia acrosphaeria 1
Pinnularia appendiculata 6
Pinnularia borealis 1 1 4 1 1
Pinnularia brevicostata 3 1
Pinnularia gibba 8 1 13 9 12
Pinnularia majer
Pinnularia microstauron 10 5 2 1
Pinnularia schroederii 5 1 2 1
Pinnularia spp. 1
Pinnularia subcapitata 1
Pinnularia viridis 1 4 6
Rhopalodia gibba 2
Stauroneis acuta 1
Stauroneis anceps
Stauroneis phoenicenteron 2 2 1
Surirella angusta 47 11
Synedra ulna 4 7 3 11
_ Tabellaria fenestrataflocculosa .. ... R 2
-V (MoK AERE)
Achnanthes brevipes 3 2 6 2 2
Rhopalodia gibberula 1 2 1
& &t 342 320 393 124 522
RFE 16 10 9 2 16
Ll 282 (I 8L .. 128
OB 1 om® s o> AR 2.2 9.0 2.6 2.5 6.5
X10 ° x10* X10_° x10 " X10 °
O T 8L9 6.7 60.0 80.8
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SRR

IV

it 30 <5 B R B D B

15 w10 1 m

10 m

1-14:

1. Achnanthes inflata 2. Navicula mutica 3. Eunotia minor 4. Eunotia praerupta 5. Surirella angusta
6. Gomphonema clevei 1. Gomphonema gracile 8. Nitzschia clausii 9. Nitzschia palea 10. Amphora copulata
11. Gomphonema acuminatum 12. Eunotia pectinalis 13. Cocconeis placentula 14. Pinnularia gibba

15. Synedra ulna
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WAF HREEE

FA4E BERE

B R B TR
1
BUBHEREA D FRIEEBI 7 & L L R R LA B 28, BB 2 HOAF 5 ATHD,

2. BEAE
FIUITARRD (Bl . RER ORETWTED) . BRH (BEfm) OFYR 2L, KAT LT — R &fE
LT, ZOT VAT — BB CBIZE L TRE LT,

3. #ER
RBIFERIERS R OR &L BPE T HE 2R L, LUFICAREO T2l ARz 54,

D ~YB~YE [ ZERE] Pinus sp.)
(i&# No. 1)
(B No. 1)

AOTIHREEZFDH, BMLOBM~OBITIIAThH o7, KEOEERNFESMIRFEER & L TH
HiLD, HEB TITHAHLE ORI 0 /3 BREFLIZ M Ch 5, b T O B GE S NI R
o THEHIRIZEE L < O RHBNCZEH LTV D, R H TIIASHEMITHAIT L ~ 15 MilaEo b o &
HKEHIEE 2 &AL b ORD 5, ~VIE [ ZHERE] X7 n<y Th~ YR Y AEErE,
AN, PUEL ST 2,

2) AXRLAXBAX (Cryptomeria japonica D.Don)
(i&¥) No. 2)
(B No. 2)

AOTIHGEEZF G, B2 OBM ~OBITIZC0R Th o 7o, SRR IXBEA S CH T il
ATz, KE B TSR O 43 BPREFLIT I AY 70 2 FRIC 1 43871 1 ~ 3l d D, B H CTITHUR#LH%
X R THAITh -7z, BIEMEO KRR LB RRE CThH S, AFIEAMN, WE, SuHoEs LT
KN 3409 D,

3) A XHYEA RTYIEA AT Y (Cephalotaxus Harringtonia K. Koch f. drupacea Kitamura)
(&% No. 3)
(5.1 No. 3)

RO TIHIGEE &R D, B D OB ~OBITITEN T, B OIRIZIEF IR BRSO R
B CEIE M Tl 2, BRI TIZIE R ITHAE LI b 2V, HER Tl o s BRERLIZ F U b
RC1HBIZ L ~2{fb 5, GEENTIZITIEFERER L s, 2 U7 siiaMia s BAE, it
M OB 72 71 ERE (A T R) LCTIFET D, RH TIIESHEMRITIZIEES|TH 72, £ X
AXEAIMN CEFLEE) . ME, JWNIamT 5,

4) =B rYXB7 Y X (Zelkova serrata Makino)
(&% No. 4)
(5.1 No. 4)
BAMTH D, KO TIEBBLAME THMOKEE (~ 270 1 m) 23 1 FITHEHZEEL T2,
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LS TIHRICKRE S 2L, ZHBO/NEENSZEEE > THE, H#HRIRH 2 WITRBR OEHIE 1L
EIRL L TN D, Bl 1A A 1 FL BB 1B & RIS B D B, S BICEERR T AN LT D (f
SUT VIR . BRI L ~BHITTEHOME L TR OND, HEH TIERERITHEZ L &M
RHBELEZFT D, /NEFITS OITIRIERE & F5-0, UL AR & gL oM 5 7
DWRMTHD, HIBMIRIZ VX LI DR H 5, #R]HE TIEEEEBRITDED 1 ~3FDb 0 &R
x5 6~ 1RSI OIZERE & O FRISHHEER L&D & 5, HSEBUR LR L Tk #
Bk, tOEINCHARKIATH D, 7V FEIARM, ME, i 5,
5) A FFt& 7 fift (Subfam. Bambusoideae)

(it No. 5)
(‘G-E No. 5)

BRI CIIAEE SR DD, TR, BERRIET i C I3 EBERRHE ORI E Ot o> FAKHRE O HifE 23

BEXH &

It B - M [HAROEBNE BRI HEL PR (1988)

M Gk - PREETS TRIRAA AR HosRke (1982)

GHobesR [ HAPE LSRR ORI R0 T ~ V) SR AR (1999)

PRI = TRHAOMRE ) MEd L (1997)

ALATPUES - A R TR E R A MKEAAR T - 1) G (1979)

R BENLSUBMAFZERT [42 RIENLSUEMBTERT SRS 27 it ARERMERME S R (1985)
R RIENLSUBIRFZERT T23 RENLSUEBITEAT SR 36 it ARSRMER b FTlRbak ] (1993)

& (AR S &
Nikon DS-Fil

REA I i70 < PR R H A b R E R

No. T BitE

1 % IVUETVE (ZERE)

2 i AFXHRFXERF

3 5 AXANEAXHANEAXAY
4 BitEH ZLESYEXEY VX

5 P A 3xH2rER
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FEH
No-1 <~ VR~ YR (CRERE)

No-2 AXPAXEAYX

A0 FE B
No-3 A XTYFRAXTYEA XHY
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# 5 HT MO T BERBR09— 7 X LEkERR A A~ DFT

FOE MDFEEEN 09 — 7 R HRBEREMEY~DAMR
MERRE (RRARIEA G IEEX)
1. Ak
M < BEEE R 09 — 7 K LSRR AT AEWIC OV T, 200945 10 H 1 B, fERBEMEEIC L HBE L,
BAEFHC L D WETITV, BET—2 LIRAEET 72,
BT, 2010 £ 1 A4 26 A, FAMAHEEYO S5 B, SRR ICFRERR A B2 BlE L. KPERER T
2B T D O D RIBEMEN VR AN D Z & & LT,

2. R
ez £ 1, BRUEEGRT —2 2K 1, 2, kg e LT3, 4 2757,

x1 ABE
30 35 BEEE R L a* b* EQVE 1% ]
09-7 XE&MEFRE? 30.7 6.8 8.1 5yr 3/2
REBETRS 31.3 3.4 5.5 7.5yr3/1
FEEHLEEH
EREERRTRENELRE 38.6 33.0 25.2
BEEBFABNER 35.1 19.5 15.1
BERRIFENE 34.5 16.2 16.2
RPEMELE 21.5 1.4 12.4
RIFEMNARY REENE 34.4 16.0 15.2
AR LSGE 38.3 13.3 15.1
BRARLENE 38.8 13.1 14.3

M2 EfRCTHEL-HBZREORE

X 3. BHIFELEAVHS X 4. KREEERT D/ TRRUHS
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BIVE R

HERTLIT, Lrakbk B, < B ABEZIRT 5, Lx I3, LS 2B%L, 100 2 ERE$ 5, @22
BOHEEIEHL < (A1), EMENGEITES (<) B2, axfEIZE60 2 L L, +230R, —
DIk E BT D, b EIX+ B EE, —NEFEERT D, v B VBT ARE AR S A RANRERTE D,
WA A 72 2 & ZEMT IR IO NIERE L TR OB & i d 5 &k U CTRBRIZTR 720y, LavL,
ORI b DO TH Y, R ERIBOB LT DL, REEZE LD N TES, LT,
VAT 1T ax b fEOEMEIC K & 22N, RB OV H T 72 ERE OB AN TR A 7 1%, ax 1% 30 /7,
b 1L 20 12" T, ax bk fEE b —HiBEZRTHE. FHRXU T T LIRS RBER T, 8% £<
BLLDOTHD ZENE, BRAOHEX DEREE TCIIAEL RS, AL, Al Lz X 5 ICREHIEk

WH > TV D72, R  FERIAIIRED TR KX C H AL b,

B 1 OILKRIEMEEO BRI D IE, Rl T DR TH DM, 4 DX 7oA TR HF I
BEND N TRRLF R EXR oo T, FFOBENGIE, A TR T T 2 EFOHMEO RN
HZOFRENES & D03, MEMEIME S R0 H T BV LB RHERE DO 1 & FFR RIS £ - TV D,
FRAT ST 2 AT o TR T IS IR WA, — RSB DL LI/ L 5 2 5,

3. iR

DM SN S D REARTAUCITE S, o T, REARRICRB W T, ERNCBb 55 R a8l %
THOHEHL <. IO T 2BERN G HBETR I N 2FEFHEILT LT TEWEs 5,
oAl TNOLETENIT L, MOEEFETHZ LIXFARETES L, ZORNI, ZROMRERE L TEH
SN TWeD, BEFHRBREEE R ZIRET HUNERDH D, XU T 7= ERETEROHEH L LT,
NUHTEDLDBERTIERWEDE LTHET 200365, Gl XI5 IRE), BERIC
BIFD URE] BENTHD, WAL, BRI THABICER LIZBMTH L, BRENOHT
AR oI E LT b TRED X BB E IS A0, KRELZHWT, M F=UcBm L
AHEMEIIR S, BRINTEANU T T L OFEREWZ ENHEBI LTS,

SEFRAS G E U, £k ? LB L SSBEREHORBAOMNEWIL, 2 b LRBRZRFGEEEZ N T2 5 %
TOFERA ML 725, AID, AREHEREHIZ I T 280 OUEE TiXRW e 3250 & & b, 2B Am Ok
HEOETE, OO\ TEH NIRRT IR D,

T, ko R, S ROMICE T 2AMEICEE T 2EY & L COREMMAMmD TEHIZ/R D, Hhid
REDN G 9 D Rpk 728 . ARTEEARE O S5 Tl AIRBIER T K H o0 S REERE NS SR RIS
HTREEE RN -0 L8R ER BT 6ND725 9,

fariv s, BRI EEZZKOOFEN SN TE Y, tEEO LA RHEES R STV 5, il <FEE
BT, KA OHUGHEEA FTRED, AT T 28 LG OB WA & Sk 7 2 thigkE o R
SAIORAN ETIVAY S b A

UACATEBS & FRER, RIS T D REARRNOBERFIAGIZ RCAh X5, £, BRI HROAEY R
ETHRZD b FZZHMERMIRTH D, FIRATEEREKSFO 4 &, BRI ERED 1 ETh D, =
DH L, FKSEOMER 9 4R, FEE 20 AR FESEA IR GBERIAMM S L TR0 | JEE 20 R I B
TARBERHIN T T Th 2 Z EHBI L T D, FRCHKSFBNE, SROEEHREE T A AALET D,

Flo. ROFRDPMRRMAE L7, $PEROFEENH D, FEARTES S 3K - 10 KA., RUZAR
W T PP RO BN TR 2 B> 72 BICBIAAT S L2077 330 b b, fili b AIEEH (8 itho )
DHLDOTH D, AR )T (LI TAGEERT B R | AR N CIZERF, B 5 e ST
2O X ) RO F ERERIZH L LTV ARV, Z ORPUTERTE S & 0E, BEEES Y & T O
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# 5 HT AT BERER09—7 X LEkERFR A A~ DFT

WTHERD, £, HALOHMOT LM TH 2 ZEIRTIE, O K 5 2REEEMT S $F-F LT REICH
THHO0, FLOKHEMETITH LRV, S, @MICREZALZITI BN, SV UG ES
DHITHY | HFICBTL2EOHEE ) REBEIEMHR TLIRO LMW EMREHTE D,

Db, 8k, o BERoH R OBRE A EiHE S LT, it s o mEEN S HRICET DR EE
B (R T) EROREDMEE R AT,

A EREFEREAG D AR, $Ry DOFE L KBITE I hvo/c & LTH, BHOEEMERILE2DND B DT
e, iRICIT 2B OB G, @R RTERRR A Z BT E B e &L R L THEEIOZ N E DO TR
RN, FElo, KBORHLAL, &R IRFEEEN e S 0BE b EFNREROB HTRIENTEY . 4
RO BT AR 23 B ST BHE Tdo 2 & 5 3L H 7220,

o T, WiATF LS | WSRO 2 E TOII A R E ERTLHFEFH TH Y . il FEEEE O
— & DL EEBEBOBRIAI L LT, FMETE 27259,

R, SRk, MBHEICBT 2EME Y TH L L3R, HATLHRARFF THY . BERITBIT 5
FEO AR TR O FH & E O T mat b LB TH D, Z OFEERER L. BRI M 5 1 L4
FAMERERICE L THE 25, HEEVOFMELL EiC, %5 Liz@as 7 5 st o ks A%
BN D, EORTIE, ABPIH LB OREHE, FATHAE ST 2 BT H 589 O 1 AR D
BEEBMET DL LTI TE 57259,

KPR 21 AL EFOFTIR, BAEITREARRET T EE R RSUEERENES (PR 26 4 4 H Bi)
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W1 Ui

BIFETIX, ZAUE TORMPALANR, #id <5 BEEBE THERE S 7z B H 4 L 72 @ic >y TEiilic
BET L7z, T, HEOHRRZBHEIL, 4RORESLHELZ £ L0, BHEL L2,

H 28 A PHLE B0 i AR

0 <5 BE R T, SRR ST E TOBBELEM 2R L T\ D, I 2 TIEARROFARRZ
FLET D,

1 SRR OFAA R

AT HEZ BT X DWAMHMEE I OV, S SUE sIiRA ICfR 5 HEREE 7 (BIVE) &k
W, INESREEONTE (AMS 1) ROMER AT, MBI, BT 217> T\ 2,

A=V > 7 No2 HiFIZH1F D 4300 & 25 4F BP DAEUE A5 4170 £ 20 4F BP DJFME~DOZEENF I S 21,
P E 7213 PR O HEREED DRI MIBRIE A~ E R LT T ERER I TWD, #BSCRMR R oW i
BT HR) oREELEZLND,

A=V 7 Nod HigIZISIT 2. 8030 & 30 4F BP DAERAEMG HALIZEUETIE, WIBVUKIO BREE 1 HE
E S, MSCRAETI OVEE LA () OREBLEZ LMD,

RISV T, RABEHIK, 09 — 8, 10 — 1 X TiE, #SCReUE & Bbh 28D EEAH LT
WD, TEREITRER STV RV, BEI~BIC T T, B A RO TR R OV ILE e E o FTRE -
BRARNPHELTOD2, 2TEEICHE S bk,

10 — 1 KTl MSCRp BRI, M) B 288 S LB O s SR I T D, E7o, WU
WO MR B 284 AR BeBE OB, S009 DR SN TN D, FROEEREFEITMBINTHRNA, 20
R DER M 72 D ATREME |V, 7235, PAME e B 2885 S0 HARBE P O AR I IZHERE ST nas,
KAPEHLIX, 09 — 7 X Thgmo i HidArbh b,

REARTIRTIT, RKIDEBEEIC IV T, B 0% B 2885 30 Han B OZE AR STV D, 4
ORI, FEARREE TS R ZRSIIZ W, RERAVIZ A T b 2 HIHIK 23R S 4L 5 ATRENE
DB HBI OB O—2I%, TLEHWEL TH 5 & Bbh b,

L

f

2 RAERMROMARR
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