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BC4720 ~ 4380 ). BRBODHAR (Na33) Tid 5590 = 90 4= BP ([7] BC4600 ~ 4250 %),
DL YFD2RBEEOBA (Na18) TiZ 5940 £ 60 4E BP (7] BC4940 ~ 4700 4£) D4EAfHE
PELN, REBOLRBRRKEBOOHMADOERMEIAEL TEY . BEMR (2 0) 13 BC4600 ~
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$oT, B ER B, BHE. SIBLUEORRTHEL. BHOSEHICE 501N,
7V (=) THEATRLL.

4. ¥R

(1) 25

HBL L7888 1L, BARTER 26, BIARTER L ERTER 2 &4 b 0 3. ERTEN 12, ¥ FHEY
faF 1 EBDEH 42 TH D, FHHERER LR L, TEHEA 100 B LEHE S h2BE B IZoW
TRIEBREBEEREBET AR I AT T2 %2R L7z, FERTEHICOVWTHEHMEEE LR
To 2B, FERIVIRBEN L o7z, UTICHBL 2088288 T 5,

(BARTER)

<XE. EIB. VIR, vVBRBEMERER, A¥F, av¥F A FAR-A TV -
/xR, YYEER, JNVIB VTSV I NV IFE, AN XENYNIR, I3V
FR-TH5. 2. V1B, 7B, a3+ 783 FHRE, 23+ BT AN VER, —VE-
Y&, T)XB-02%, HZ7R. VF/ X, FIR, IXFXR. 2T/ %R



(BARTER L ERXTEREE L L D)

JIR-A4579F "B, =V raB-HX3IR

(BRI )

HB-3I7VB. 1438, ¥R, ¥y T7BRY Y THE. TAYR-ea® +7
vagh, NA, FURIFR. A5V VYR UER ¥ RRER, IEXE

(¥ ¥ HEmT)

=&ERT

(2) TEMBEDRR

T FEE ) T EARERO LD 2 EEPTERRED 4% L BOBEVOPRHWTH S,
BARERTE Y BEHEERERVEB L, RCTI+IBaF+SHE. I+ BT I HVER
BEV, F72, AFAR-AXTYR - /23R, 2 I)FE-L7/F, ZVB-TFYFL LN
bz, v VREMERTERIZ. £REIS 70V OWREESEVWEZEZ NG, ERIER
Tk, FEXRE. 128 A¥ V) 3Rz ERED SN,

6/ (Fflg) 538 FEfla) KT TR, BREHOLED 2EEWRI L. TEMBEED
57 ~T8% Lt o TWh, BMAMTIIAF, /v FB-THY., VAB. T/ FXB-L7/F
RPN, vV BEMEEFRER IR L TWb, ERERTIZ. 7YV ) FHRPEZRTH
D I<E-IZ)VB.IEFELEMMEDLND YY) FH R ELICGh o THEIML TWn5,

5. MR SHESh IHELIRE

TROMRLURFL, BEMICEBLICYYER (7uvwy) BEFLTVWLLEZOA, B
KT IH (3T 7Ba+78R) RAVE (I I7BRTAAVER) REPFHL T LH#E
EIND, BERERDLRC, BOMIEFRE, 128, 7YV ) 7R LR EFEFT LWL
ZZoN5, 6BLOIBIEMTTIZ, AX VY FHE, H<BE - 327 B% EDBE~HKE
MPEET 2ERKBORETHo L EZXON, ARICEYE (zu<y), +58, 7 V8
REDHEMRPFH LTV LHES NS,

BTED (2004) DIEMFATICL B L, MIFERORKEOHRERFILF 78, HESRFE~
VEPEE LTV ARLEEIR TS, RETIE. HEEREORRE LTV RE 2oT
WHEEZOLN, TIRHOHBRLZEBRIIZAD SRk o7,

X#

&£FIEM (1993) EBOITEC L 2ERERE. FREROAEE 10 5ERERBEDOHE, AIEE,
D.248-262.

BERE= (1973) BAMEWOEHTRE. KR ERFZEWEIK BS54, 60p.

TRHL (1973) TER0H7. &5 EBE, p. 82110,

T (1980) HAEMORS. KK EKEEWAIUEE %5 13 £, 9lp.

BTIEA (2004) FILREFT REERICER T 2 SHtth O RRE O REMKT, Bl kS hIREEms
##F, Volll, Nol, p.3947.
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F15 HBEFBRIICH T ITERIER

SXERE F hL 7R
2% 4 c e g j
Arboreal pollen BARIER
Podocarpus 2 ¥E 1 1
Abies IR 2 1 4 3
Tsuga v R 1 1 3 1 2
Pinus subgen. Diploxylon < BEHEERER 129 190 202 133 458
Cryptomeria japonica AF 7 5 15 9 1
Sciadopitys verticillata ayv<¥ 1
Taxaceae-Cephalotaxaxeae-Cupressaceae AFA4R -4 XHFYE - xF 19 28 20 23 37
Myrica YeEth 1
Juglans Va2 1
Pterocarya rhoifolia HITIVI 1 1
Alnus NI xR 3 1
Betula AN FE 1 1
Corylus NYNIR 1
Carpinus-Ostrya japonica IRVTR-THY 5 10 15 7 3
Castanea crenata 7Y 2 1 1
Castanopsis VAR 9 8 11 2 3
Fagus 7R 4 1 6 1 4
Quercus subgen. Lepidobalanus ISR FTHER 49 105 134 93 138
Quercus subgen. Cyclobalanopsis IFSEBT AN HEIR 55 92 96 59 86
Ulmus-Zelkova serrata ZVER-7T® 10 8 12 8 11
Celtis-Aphananthe aspera II)XER-L7 ) F 16 14 27 28 15
Acer NITTR 1 1
Aesculus turbinata A 1 1 1
Elaeagnus Y3IE 1
Cornus IXXE 1
| Styrax ) %R 1
Arboreal + Nonarboreal pollen WA - EREH
Moraceae-Urticaceae 7IB-45 4% 3 1
Rosaceae INT R 1
| Sambucus-Viburnum —Jbag-H~X3IR 1 1
Nonarboreal pollen RS
Typha-Sparganium <@ -3I7V& 25 47 16 31
Gramineae 4 2 # 1 9 10 4 .
Cyperaceae A IHE 175 113 74 87 8
Polygonum sect. Persicaria S TBRY I YT 2 1 1 1
Chenopodiaceae-Amaranthaceae 7AW - e 1 1
Caryophyllaceae +Fv af 1
Nelumbo nucifera INA 1
Ranunculus ¥ RITIR 4 1 1
Thalictrum AIIIVIIR 1
Apioideae 1) B 3 1 1
Lactucoideae § v RRER 1
| Artemisia AEFR 22 21 47 40 29
Fern spore v Y HEiE T
Trilate type spore =&iERT 1 2
Arboreal pollen BWATES 310 465 553 374 763
Arboreal * Nonarboreal pollen BAR - EREH 1 0 1 4 |
Nonarboreal pollen L% 230 193 153 165 48
Total pollen V%1 % 541 658 707 543 812
Pollen frequencies of ler 2k ledh DIERERE 14 14 17 13 11
x10° x10° x10° x10° x10°
Unknown pollen FEEALH 6 4 6 1 8
~ Fern spore DLt 0 0 0 1 2
 Helminth eggs Bk B0 O ©) O ©) ©)
 Digestion rimeins B & % 2 1HA LRI (=) ) ) () )
Charcoal fragments ARt (-) (-) (-) (-) ()
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V. EEEM

1. BUBIC

HEIL, EREOHREY AT IHMRMEYTH ) . KB RAKE R EOKRZIZLD, B
72, BR. I5OREICETERE LTV, HEOSSERIL, HNRE. BREE. Mkt
ZEOTBEERIIL LT, ENENREDEBRZT 2> T, HRLARROMBIL, L
OHRBERFELRBLTHY, KEExFELTIHREERREOER L LTRHAIA TS,

2. BH
SFRBHL, F Lo FHED RIS 5 5 Th b BHRIER & AT ROBREIC
RFo

3. Bk

DTOFET, HEOHMBLREL B 27,

1) #8505 1l FHE

2) 10%BEMLAFKRZMAZ. MBS 5 1 BRRE

3) FEARET, OO FEERZAZE (5~6[H)

4) BRiEEXIA7OERY NTHN=F5AZHET LTELE

5) ROV IMAFATIZEoTHAL, L85 — MER

6) HEE - FHE

BT, AWM X o T 600~ 1500 B 2 % o 720 EHEUIEERME AR AT 100 EEL B2 2
BETBIRV, PRVEAHIOVWTR LT = FEHEICOVWTHEEY B o7

4. R

(1) 9m#

W LRI, b -EENE (R-KERE) 11 28, IENE (UKERE) 358,
B-diEE (R KAETE) 11088, BIENE (RKAER) UaEHTH L. SRR
RLRL., BEREEER L T2APREARBLISAT /722 LITRT. BEYATS
TAHIBITHEROEREIIOWVTIE Lowe (1974) X (2005). BEAEHEEIZOWTIZ/M
(1986) . BRIRIBIEMBEOW KA D HFEKAERIIO VT (1988). RAKEFRIZOWTIEE
B (1990) DREBESR L7z, UTICFA T /I ATRELEEELZSEBELEL. EEL25E
HIIOVWTHEFEEE 2R T

(v — EIR )

Amphora proteus. Navicula elegans. Nitzschia plana. Nitzschia scalaris

(3R EAE)

Diploneis pseudovalis. Navicula crucicula, Navicula yarrensis



E£RE HBEMIC BT S HAREMT

(& - Jif )

Fragilaria brevistriata. Navicula elegantoides. Nitzschia amplectens. Rhopalodia
gibberula

(EiR M)

Caloneis sp.1. Cyclotella meneghiniana. Eunotia minor. Eunotia pectinalis.
Fragilaria elliptica. Fragilaria exigua. Gomphonema gracile. Navicula confervacea.

Pinnularia viridis

(2) EREREOER
TR BB ) TiE, h-EIEWE (K -EKERE) © Amphora proteus DMES L. BiEM

T (RKEFE) O Fragilaria exigua. IRV (KAKEHE) O Navicula crucicula, Navicula

yarrensis 2 EWEbN S, 68 (Rflg) Tid. BIEWE (k4R RPE-TDEEE (k-
FKEE) OSSO LEEMEML. - EENE (8- BKERE) KBRS LTS, iR
Mt (WoKER) Tk DR EWRBRIEREER O Cyclotella meneghiniana. Caloneis sp.l,
- IR (R —8KERE) Tl Nitzschia  amplectens. Rhopalodia gibberula, H1EHRE (X
JKA&FE) TIE Diploneis pseudovalis. W —EIGWERE (K- #/K4EFE) Tl Nitzschia  scalaris,
Navicula elegans. Nitzschia plana DSHEHIE { . Amphora proteus \T KIBIZHA LT 5,
458 (Ffte) Tid, #-EEHUE (K-BKEMRE) OFEVHEML. Amphora proteus.
Nitzschia  plana 72 EDMEZE L 2o Tw5b, 58 (B¥lc) Tid, BEWRE (k&R ., -9
B (R-KERE) o526 ML. - EIREE (K -HKERE) IXEICED L
Twa, H-HiEHE (R-RKEMR) TRKRBETE - KESRERIEERD Fragilaria
brevistriata MBS L. BIEWE (GRKEFE) O Fragilaria elliptica. 7 I1FENBRIEfREMEEE
® Cyclotella  meneghiniana, FIGVERE (KKAHME) O Diploneis pseudovali, F — EIRHEFE (K
- WgKHEFE) O Nitzschia  scalaris %2 EfEb b, 3B (BRFla) Tk, &-FiEHE (&-
BKEFE) @ Navicula elegantoides DSEB L. FIEMFE (KKEFE) O Navicula yarrensis.
- BV (K- WKEM) O Nitzschia  scalaris. Navicula elegans 72 EhEb L5,

5. HEEMTHSWE S h 3HHEIRNR

7 I8 OHERR LRI KR THBHER VKB E ST BB EOH TR bIETREN o
7REEZROND. 6L 4BIIHT T, WKEEKDOREY &) FNIOHEE R B EKK
PHEEEI NS, BRBTIE, IRKERKPFRED G TB KEVEFTT 2 EME, B L UHEE -
HEVPERT HEVKBATRER SN, KLOBTIEESN D, 3BT, KA LA L TR
KOBEAKBURAIT L 72T E R b,

BTFIEA (2004) OEESIICLZ L. HIFEBFORKBIIERRERTER SN L2HE
ENTVE, AT, HERBHEZECTE? O RWRKROREIVRIE S N5 )Y, HRREE
EBALICL o THEIRESEEL TV ALEZ LN S,



Xk

Asai K. & Watanabe T. (1995) Statistic Classification of Epilithic Diatom Species into Three Ecological Groups
relaiting to Organic Water Pollution (2) Saprophilous and saproxenous taxa. Diatom, 10, p. 35-47.

K. Krammer * H. Lange-Bertalot (1986-1991) Bacillariophyceae * 1 — 4.

ZHE—F (1990) HRKEEERIC L ARPEREBEORE L HREEREADISH. i3, 42, p. 7388

PRk - WGBS (199]) BAEEOBEICNT 204 L HREBT~OIGH. HERFEREE 6, p. 2345.

AMBIEAN (1986) BEAHEICL 2 HREAT L ZOER - DIE~NOHEA L ZORE -, HAERHR, H1 7,
HARHES, p 2944

IMSIEN (1988) EEOREHEFEEFORE L HREEFR~OLH. BNLH%RE, 27, p 1-20.

WD (2005) IRUKEEEEARERNE BREMATICED (HHIEHM DAIpo, pH R, WHEE, pp. 666.

HEHRE (1984) HAMLHE#4E 27 £, ATLAS OF JAPANESE FOSSILS * No. 27-158, RIBER O FEINALILA 5 (M
RitOHERE{LE 2)

MTIEA (2004) FEJLLR £ 57707 G B (IR B e i P A O R IR B O T IRIFEREAT, LR ERFLERT 2
#4, Volll, Nol, p.3947.

G BB OBEE (B 33 & AIG)
1 Fragilaria elliptica

2 Fragilaria brevistriata
3 Fragilaria exigua

4 Cyclotella meneghiniana
5 Diploneis pseudovalis
6 Navicula confervacea
7 Amphora proteus

8 Caloneis sp. 1

9 Pinnularia viridis

10 Navicura crucicula

11 Gomphonema gracile
12 Rhopalodia gibberula
13 Eunotia minor

14 Nitzschia amplectens
15 Navicula elegans

16 Navicula elegantoides
17 Eunotia pectinails

18 Nitzschia plana

19 Navicula yarrensis

20 Nitzschia scalaris



8% HIFRIICBIT L BRBIESH

®16 HIFBFREFICH T IEREINER

FhL > 7k
SER a C e g i
RIGTETE (FoRKET)
Achnanthes exigua 1
Achnanthes hungarica 1
Amphora copulata 12
Amphora montana 2 2
Aulacoseira granulata 1
Caloneis sp.l 6 2 34
Cyclotella meneghiniana 29 8 48 1
Cymbella silesiaca 1
Cymbella spp. 2
Diploneis finnica 1
Diploneis spp. 3
Diploneis subovalis 1
Eunotia bilunaris 1
Eunotia formica 2
Eunotia minor 6 1 16 1
Eunotia pectinalis 8 4 12
Eunotia praerupta 1
Eunotia spp. 3
Fragilaria elliptica 62 1 10
Fragilaria exigua 4 3 36
Gomphonema gracile 7 4 6 10
Gomphonema minutum 4 5
Gomphonema parvulum 7 3
Gomphonema sphaerophorum 1
Gomphonema spp. 3
Gyrosigma spp. 2 o
Navicula americana 1 2
Navicula confervacea 6 6 9
Navicula mutica 2 1
Navicula pupula 2 1
Navicula pusilia 6 1 2 1
Navicula schroeterii 2 12
Navicula spp. 4
Navicula viridula v. rostellata 2
Nitzschia palea 1
Nitzschia spp. 4
Pinnularia acrosphaeria 2
Pinnularia borealis 1 1
Pinnularia brevicostata 1
Pinnularia divergens 1
Pinnularia gibba 2 2
Pinnularia major 9 3 4
Pinnularia microstauron il 2
+Panana viridis 10 8 8 9
i (g - FOKEE D
Achnanthes brevipes 1 1
Amphora holsatica 1 3
Fragilaria brevistriata 116 3 1 7
Fragilaria construens v. subsalina 4 5
Fragilaria fasciculata 7
Hantzschia elongata 1
Navicula elegantoides 221 13 32 9 1
Nitzschia amplectens 11 15 75 2
Nitzschia constricta 9
Nitzschia levidensis v. victoriae 1
| Rhopalodia gibberula 2 17 14 56 1
[t (Gok4H)
Diploneis pseudovalis 37 40 28 1
Navicula crucicula 8 5 3 34
... Navicula yarrensis ) 30 1 11 6
- BEMER (7 - KA
Achnanthes delicatula 1
Amphora commutata 3
Amphora proteus 2 51 13 179
Amphora sp. 1
Cyclotella striata-stylorum 3
Diploneis interrupta 7
Diploneis weissflogii 1
Navicula elegans 26 7 20 27 2
Nitzschia plana 2 4 28 22
Nitzschia scalaris 39 28 78 4 2
Thalassionema_nitzschioides - 1
375 412 355 464 315
] 1 3 1 3 11
wA 462 139 263 151 107
______ BE lcdmﬁﬂﬁ?ﬁ& 99 x 10" 22x10° 76 x 10° 37 x10° 87 x 10°
SRR TE (%) 449 749 575 75.6 75.3
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VI. $&8

HIE DM IR S N RRB I DWW T, SR FENHE, BERE, MYk
EHT. BRI, BEGEB I 2o/, SRIORETHRE %o HREKBOBRSERFEER
HIEMEIZ, 5720 = 70 4E BP (JB4EAL T BC4720 ~ 4380 4E) & UF5590 = 90 4F BP (BC4600 ~
42504E) THH, BTIFIH (2004) THHREL R o RKBOEKENR (BC5010 ~ 4700 £H)
EDHFHLVERELRL T 5,

TR 7R (RERBO®) Tid. EKEORBHERVABHEE S, FBEOHTIIRLES
BENEP oI LEZOND, URHOWHEMIICIEBHICTVE (Juwy) BPEFLTW L
Zzon, BAKIZFIE (3F5Ba+78HRE) RAVE (IFTFBT AN VER) % EV4
HLTWLHEEINS, T2, BOMICATTR (BDHICAFVEH) 2EONEEL A/ LT
VAR 5 3% (W38

6/ (RREB®) »538 (BRREO) 223 Tid, B2 ECTE»RVEKELR E
DRFATRBE S N, HERBEIBMLIC L > TEBIKE (B L TR LELONS, BREEOD
B LEE, A XYY 9, A~vB-32 )&, aVE. YIERE EORAE~TAEY A
BT ARAKBORETHoeEZ LN, BAIZIE~YE (Zuxy), +58, »ELRED
FH, BLIUAYTE (BLIATVE) 2EONERITA LT LEESIND, 20 B
REFOBAOBERETIE, 2+ 7B XL vV RERERBERIHEIN. ZhHD
FHIT, ZRMB L DOTHo-THEHEDEZ S b,



F£0E FEOHRLBEE

FOE HAOKRLHRE

FRETIE, HFEFD#H N ER OB O, RIFHBEICITERE L TRESNTVREWET
BWRELBI o7 ZOKER, LMEREX CRELTFN LB IR T LI LITELRD
7o, BEFERX TR CEART D S EBRARICW 25 T TOMB 2 ARIEBIOEM &, BiE
BLICHET 27— 2B L TE L, MERAERIIFRESMB TS 24, Kk ISR R B
EINTELHBRBBH S L XFIT 2720, HEHREREE T4, BREBHLOETFEOR
FER, LENEICAELLRIEMOSH 2L, TEEREFBORA TV RVWEZALHY), 157
AEHBEVPRONTVDOBRIYENICLOED 22 2VWEIALH 5HA, HIFMERRERRC
BOWTHRHATHEOLN TV ARRLFEIIOVWTEHERLTBE 2,

HiGAER R ORI OV T

SROREOEELBROVEDIZ, MXBHRAHOEN L HA L2 L THH, ThET,
HIFEETIE, BRI L SN BYIIHR SN TELY, B 1 ETRRAEL)
W, AR - TEAKSRELBTERICOWTHRBEH I TV, LA L, SEOHEE
T, FIFLYFORKEB?L, TE#LEAE. RADPOLOHNAAKALIIZEZ IS WIRETHEL
el b, REBERMICHAERSOER CAMESSBI 2bh/zZ L 2R THI LT
&z 22T, TEROBELBRICOVTHERITZBI 2072 6

SEORETRKRY;OHELATBETERREDBRILIBTEY. WFhb AN EEL
BELETRETLZLDOT, ABHOHABDIEIPICRIIHZTE RV, £F0obh b L0l
VA H18-11 ZEPLATHKRICZ 2T REESE V.. FHIET{UNEBHEOLDL D
b, ZHHESEIZ. WEIZEAR., NEIZFOHED S DOBFEVH, FIR L IE S TURBZ
REeBHLTREGDLDD0LH 5, MLUESEHONEEERECEARE,SHELARNET
BRI BT 2 L2 W5 OB HBEOERIZIZALh R VG, HIFERDIE) AT
WHOEWSOPHIIDEAMNRLR o TS, MUEMILUTOZBEZE TR I# 1 HL shTw
HAbDEEBLIEFHED o TS LITHS (MIUTHERESR 2006). ZDEERNPKHZET
HH0M, BEREOUBOBENLZLIZEEDTHIODNIZOWTIE, & SITRE L T {LEDS
HHH. TNSOTBVHIFLEICBT 2 RKBERORMERETH 5 6500calBP D CH
RABAICEST A LI3ETHA S,

HIS B B #o s (HHUSAREGEDR) o I RAD # CHER S TV 2 R o &Iz o
Wik, SRIOHIFHBEERORETIIRRTLHI LN TE LR, o7

BERRIZOVWTIR, TEROREBROR#EN D 2, REBAFIIFAHTH S, SHEOH
AT Ao CHERRICET 2E8/HIB O 2D o7,

SEFAE L-IGEOEOE (HIFEEERE) 03, BRTHI2VRESRTVE 0D, F
RRIETBROBFDLTNIIR-o TS, HIFGEBFDH A TOREOBELHIBAL TV 5. &
FFRELAZ200EIZ, BB 2o TWAEICHRINNL Lo TWEY, HERAD
FERIHTTELON, WELHIIT L AbMER Vv, HBFMBEENRTIIBIEIIB2b



NTWhdo/d)THb,

HB AR R BB CIRICTEBIANE AL T 2 0 id, Fitd & B HMBEIC AT TTH 5. ARBEATH
HOBABTH AL LI, FHERAEEXBI R o AARBHKIZE o TIBIEBE ATz, 40
DRETH Fith SEMMEIC AT TOBRSDL RV BE L. 85 Lo FTidbofEgfE
EARFICHIAZEBOBI b TWED, AELBEIRET S EFTE Do, ED
) BREBHFBI b T ADRIABTH 5, FNHIR TIIIERTEED B H 72 BRI FHE A
HELTWwaZlid, #EALTORBEBZRET 200 Ltk Wi, BRSO OD
R ERVERRW,

B2 ML UFTRELAEMOERRENEREL L, BROEY - BB L AN, ED
TCEHOEBERIZ, BELIEZSCITHELTHRAIR TS, BEISEEGRE SR TV 5,
B¥ - BREMBROBEZANSL I ZABIETOATV LW Y 29 LBROERLSE
FHIRBATH A B3 LYy FTRIELZT V2 ) — PRFO—ETH LTRSS S, 7,
EHRHOBES —FHB I obh Tl ) 2L T° BCRZOARIEA LT 2, §H
DRETRETFIRETHI LB TERh oA, 29 LAEBROABEBORKEEZ XD X 12
AL - EHELTVL DLW LY, SHOZHEDEETH 5,

MR OR R & RBE1L

BT (2004) Tid. 7HHRVYRIKEE O 290, BEZ300EHMICbzo THRE SR
KEOBARMERINEBI 2o TH ) HERMMORFICIZaFIHE (BEF 78 %<,
BERITVBIBELLE LI LEHLLICL TV S, SEOFAETIE, BREBEMOBERD
ALDPRAEL TRV, Z20LePTOL )22 ERERELE ANHFEE & OBRICOVWTOT—
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