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BRBEDOHEAIE, mm. bw: /X7 LR

F13 KW T A M i R

pm: AR sc: A3y T,

FEw s bw(cl) bw(pb) bw(br) md pm(sp) pm(fb) sc Foftt A

1 1 1 0 0 240 250

1 242 250

3 2 1 0 0 242 250
Boridk 4. bw o STV nd PR, pmoc AL, ol EW, pb o BB,

br : #8th, sp: AR UK, fb: HEHEHIR, sc: A=z Y 7.

K14 HGLWARK T T SR

ol opx cpx ho bi mt F D A3
1 7 176 42 1 19 250
2 4 172 54 16 250
175 50 13 250
Wik 4%, ol : Hv T U F, opx: RFHEER, cpx : HiahED,
ho : AMPIA, bi: BER, mt: BIEKIE.
F28 AR BEREE
a. REEFHE
B4 MR - JEYE FEIA AITALEE - FHTE WEE
No. 1 S D25, 20/F HERE W) (K5 PR (085 1) Feleygr, A R AMS

AMS : IERE 25T (Accelerator Mass Spectrometry)
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NXVV TV, AEF IR ENETTHEMMBO R EZARSHL W EHESND, £,
BRI VES VA R EOREMMA S/ L TN EEXLND,

(2% k]
@JFIER 1993 THER AT iEIC & 5 HEREER ) THRE RO BARB10E K RE RO HIE] fA)EE
p. 248-262.
BRAEZE 1973 THAMY ORI TR BAR IR B k) 5554  60p.
AR 1973 THERaAT] &4 EpE  p.82-110.
R 1980 THAREEFCKY OFEM) TR B8R s e IR B %] 551346 91p.
AL 1974 T4 ZBHIEMIC OV T, & <124 % (Oryza sativa) ZHubE LT FEMNLLHZE] 13 p. 187-193.
ASRL 1977 TREfE L 4 Bk TE &L BARE] 8105 p.21-30.
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®R17T TEHDHER

CXSD10
F 4 HEs  HEh
Arboreal pollen HARTER
Podocarpus < X8 1
Abies IR 1 3
Tsuga bl 2
Pinus subgen. Diploxylon <V BEEERER 7 8
Cryptomeria japonica X 1 1
Sciadopitys verticillata ayy=x 1
Taxaceae-Cephalotaxaxeae-Cupressaceae £ FA Bi-+ X H ¥ -t / 7 1 5
Myrica TEER 1 4
Pterocarya rhoifolia HU IR 1
Alnus NI FR 1 2
Corylus RYZaY ] 1
Carpinus-Ostrya japonica I T R-THS 7 2
Castanea crenata 7Y 1 8
Castanopsis-Pasania VARB-VTNVAR 45 81
Fagus TR 1
Quercus subgen. Lepidobalanus aF IR FITER 12 18
Quercus subgen. Cyclobalanopsis atSBTAAVER 120 197
Ulmus-Zelkova serrata =VE-TTF 5
Celtis-Aphananthe aspera ) XB-LT ) F 15
Ilicium VIR 1
Zanthoxylum Frravi 2
Phellodendron XNTR 1
Tlex =F)XB 1
Acer BT’ 3
Sapindus LTV R 2 8
Tilia VFXR 1
Elaeagnus 7B 1
Fraxinus Y- 1
Distylium AR)XE 1
Arboreal * Nonarboreal pollen BA - EARTLH
Moraceae-Urticaceae VaZ - s 3 5
Leguminosae ~ AF 1
Nonarboreal pollen EARIER
Typha-Sparganium H~B-X7 VR 1
Sagittaria FEF OB 1
Gramineae A FB 148 68
Oryza type A xBE 24
Cyperaceae FxY Y TV 213 19
Eriocaulon w7 VB 2
Polygonum  sect. Persicaria FFRY T ETHR 1
Caryophyllaceae FFvaR 1
Cruciferae 77T 2
Sanguisorba ULEavg 2
Haloragis-Myriophyllum TV N ITHR-7VER 1
Hydrocotyloideae F KA TV ER 10
Apioideae U ER 2 4
Lactucoideae & VRARER 10
Asteroideae x 7 ER 3
Artemisia IEXE 43 15
Femn spore v FEMIRT
Monolate type spore HEBRT 6 29
Trilate type spore Z&RERT 3 9
Arboreal pollen BARTER 208 367
Arboreal *+ Nonarboreal pollen BA - EARTER 3 6
Nonarboreal pollen BRI 464 106
Total pollen TEMREL 675 479
Pollen frequencies of lcm’ Heten’ P OTEHTE 9.9 8.4
x10*  xi0°3
Unknown pollen REIELCH 4 6
Fern spore v AT 9 38
Helminth eggs FEBIR (=) (-)
Digestion rimeins B &2 iR ERE ) )
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FoHET BB

L C I

BT, EREOWRAE AT OEMIEN TH Y | KRR R EOKEAZIZL D, BoT2
T, AR, AVORBEIETEREL TS, BEROSSERIT, EORE, BREE, FKkER L
DEEBEERICE LT, TNENREDERBH 28> T\W5, ERMABHEDOHMKIT. HFOHER
BEZRKBLTEY, KBz ELTHIHREEROEEL L TRHASA TN S,

a. BB

SErREHE, FHOFF L END SD2DEENLHEI SN 2 A Th 5, #EHRRERT Z2 /51T
fif R OBAREIZ T,

b. Fik

UTOFRIECERELHE L, 7V 37— b zfElR LT,

1) BEND Lon’ &8

2) 10%i@E LK RAKREZMA, INERIS S &2 56 1 BERE

3) FELAET, HRIOanA FEELE2KEE (5~6F)

4) BEEZ~A 70Xy NCUHARA—=T T AT L CTHLE

5) UV AT 4 TICE S TEHAL, T8 T— MERK

6) f#E - 3K

FREEIE. A IEMEEIC X o TE00~1500f84T - 7=, FHITEEMBE AR AN 100 (ALl EIZ 72 5 & TV,
IR WEREHZ OWTIE T LT — FEEICOWTHEEZ{T- 72,

c. MR

(1) ¥R

I ORER, - EEEE R EKAETE) 1008, & — R (R —VUKEMR) 2 588,
BV (RKATRE) 62oBEHAREH SN, OERERIBITTL, BEERKZER L TOEH
BREBELIZLAT V7 L EFEISRICTT, FERSEHICOVWTHEMESTEZ =T, LTIC
BAT 7T A TRILLEEERSEREZLT,

(B A

Amphora copulata, Cymbella amphioxys, Cymbella gracilis, Cymbella naviculiformis, Cymbella
silesiaca, Eunotia circumborealis, Frustulia rhomboides v. saxonica, Gomphonema gracile, Go
mphonema parvulum., Navicula constans, Navicula elginensis, Navicula pupula, Navicula spp..
Navicula viridula v. rostellata, Nitzschia palea, Pinnularia gibba, Pinnularia microstauron, Pi
nnularia viridis

(& — R P

Rhopalodia gibberula

[ —EHE ]

Hyalodiscus spp.. Nitzschia cocconeiformis, Nitzschia granulata

(2) EEMRRFEE DK

HEEEO26/E (FUEH2) Tk, R-EEMHEE (R—EKERE) REBLTREY ., RRICEET
LEMMETE (EKAER) OHyalodiscus spp. MBS L, BKIRE FIREREEIEREEE O Nitzschia  coc
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£18 HEDITER

pak ki

CXSD10

E¥ads

Heti2

REMRE (HokEm)
Achnanthes lanceolata
Amphora copulata
Amphora  spp.
Anomoeoneis spp.
Caloneis hyalina
Caloneis lauta
Caloneis molaris
Caloneis silicula
Cyclotella spp.
Cymbella amphioxys
Cymbella cesatii
Cymbella cuspidata
Cymbella gracilis
Cymbella minuta
Cymbella naviculiformis
Cymbella silesiaca
Cymbella spp.
Cymbella subaequalis
Diploneis elliptica
Diploneis spp.
Diploneis subovalis
Diploneis yatukaensis
Eunotia bilunaris
Eunotia circumborealis
Eunotia diodon
Eunotia gracialis
Eunotia monodon v. tropica
Eunotia pectinalis
Eunotia praerupta

Frustulia rhomboides v. saxonica

Frustulia vulgaris
Gomphonema clevei
Gomphonema globiferum
Gomphonema gracile
Gomphonema parvulum
Gomphonema sphaerophorum
Gomphonema  spp.
Navicula constans
Navicula contenta
Navicula cuspidata
Navicula elginensis
Navicula laevissima
Navicula mutica

Navicula pupula

Navicula spp.

Navicula viridula v. rostellata
Neidium affine

Neidium ampliatum
Neidium hitchcockii
Nitzschia palea
Pinnularia acrosphaeria
Pinnularia braunii
Pinnularia gibba
Pinnularia interrupta
Pinnularia leptosoma
Pinnularia microstauron
Pinnularia subcapitata
Pinnularia viridis
Stauroneis anceps
Stauroneis lauenburgiana
Stauroneis phoenicenteron
Tabellaria fenestrata-flocculosa

—

—
LN W DR W WO D00 = W Ul

—
v}

—

O e 00 U1 A O WR = D) = -3 O 00 i O B = 00 DD DD

—

1

BT (R-PUKETD)
Achnanthes brevipes
Rhopalodia gibberula

—_

PR (R-MEAKAETE)
Caloneis westii

Diploneis smithii
Grammatophora macilenta
Hyalodiscus spp.

Nitzschia cocconeiformis
Nitzschia granulata
Nirzschia levidensis v. victoriae
Nitzschia sigma

Paralia sulcata

Rhaphoneis surirella

[ ST

e

322

17

2 &

302

368

KRFEIE
WS

13
143

49

B 1 on” P OREEBE

6.1
x10.°

9.0
x10°

FRRETEE (%)

il

68. 8

88. 4
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coneiformis. Nitzschia granulata7s ¥ B3 EbiL 5,
BETEO208 GUE8) Tid, &IEMME (KRKAER 2NEBL TRV, FAMEEDNavicula vi
ridula v. rostellata, Navicula elginensis, Gomphonema parvulum. 1&7KMFED Frustulia rhomboid
es v. saxonica, Cymbella gracilis, Gomphonema gracile, /KA EMEFED Cymbella naviculiformi
. Cymbella silesiaca, Funotia circumborealis?s & ZAE7I2 RN HIRT 5,
d. Eﬁ\ﬁﬂ6ﬁméﬂéﬁﬁ
¢ﬁ@#ﬁkéﬂéSD%®ﬁiE%®%%TM\ﬁ BREROEENREBL TV Lk,
LRFITEARZ D LIEARBERKT DL R THo7EEZ LN, MLNDWEDOEELZ T TV
AREMENE X bILD,
BAETHE (208) T, WREENREBL TRV, FKMERE, IARMERE, EIRIEHMAE LR
EEERDBEHPBOOND Z NG, EEEUOKAROBENRKBENTVWELEEZ LD,

(&% 3Cik]

LZHE—H 1990 THOKEEEEBEC X D BREERIZMA O RE & HREEIR~OISH ] THAbHEE] 42 p. 73-88.

IMZIEN 1988 TEEBR O BRETFEFERE O E L WERBER~DJG M) THMALM%e] 27 p. 1-20.

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.

Hustedt,F.(1937-1938)Systematische und ologishe Untersuchungen uber die DiatomeenFlora von Java,Bali und Sumatra
nach dem Material der Deutschen Limnologischen Sunda-Expedition. Arch.Hydrobiol,Suppl.15,p.131-506.

Lowe,R.L.(1974)Environmental Requirements and pollusion tolerance of fresh-water diatoms. 333p., National Environmen
- tal Reserch.Center.

Patrick, R.eimer, C. W.(1966) The diatom of the United States, vol. 1. Monographs of Natural Sciences of Philadelphia,
No.13, The Academy of Natural Siences of Philadelphia, 644p.

Patrick, R.eimer, C. W.(1975) The diatom of the United States, vol. 2. Monographs of Natural Sciences of Philadelphia,

No.13, The Academy of Natural Siences of Philadelphia, 213p.

6 HET B XM

XU ic

MEICXBERKT 2L, TOWEEERL COATRICEFOT XX — (BHXH) BHEH
S, ZOREXBESH L TEELREZBET 2L T, WEICEENI TEOREE L B4
RLHETENTE D,

a. B

SHTREHE, 9 ~10HEEDOHF L SNDSD 50 EEEROBEIEB L OZOETED 2 AT
b,

b. S EiE

TRV —GHEEE X A7 A (B AE TS, JSX3201) ZH W T, TEOEEB LV
Ty BRI NT A =2k (FPIE) ICXL D EEBDIT&2IT 72, FPIEITEEERCW R 72 6
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NI A—=H b LICHBNICEEXBBELZBEENTL2HETHY, BEREBOSTBAETH D,
LTIzt D FIEE =T,

1) k& fegz (105°C - 2485[H)

2) BB ARG, B =— A8 U IBI A, ESI15t/ - TT LA U TEEAIRE A EAL

3) BIERRI600F), FRHE20mm, BE30KV, FEIEANEZE O S0 CRIE
XigssamoE®Rizny v A R #—4% v b, XU U 7L (Be) &, X#Mas3si (Li) ¥
BEBRHETH D,

c. WS

FLEBOTEENTER (vt%) 2R19B LOFITRICRT,

d. B8

AN DFE R, B OBLE Tk, B (Si02) OEEN346.5%, #& (Fe203) 7329.3%., 7 /v
I =wh (A1203) 2314.1%., B> A (Cad) 733.4%72ETh | ERPERD L72>TWD,
F7o. BEOLHEL HE LT (Fe203) DEEVXEHVORHEHEHITHY . v~ H e (Mn0) 130.4%
LIRVWETH D, # (Fe203) OERIT, BLEDOE FE TIE25.3% TH Y . BALE D F L NI
BWEE 2> TV 5,

UEDFERNS, 9~10REOHF L INDHSD 5 OBEEBEMOMEEIL, HTKOEELR L
MOENDORETHINEBL THERINTEDLEEZ LND,

(2% 3Cik]
INBPSE - BN 1995 [ kb S — 2y B EOE X #4258 JSX32000E 4T ] A AR F (k) 25p.

&9 B XEDITHER
HAL ¢ wit(%)

SD5JEER
JEFNo. [R50 T b i WL
11 Naz0 1.069 1.342
12 MgO 1.035 0.585
13 Al20s 14.116 12.293
14 SiOz 46.531 49.622
15 P20s 1.423 1.327
16 SOs 0.082 0.120
19 K20 1.352 1.596
20 CaO 3.382 5.865
22 TiO2 1.149 1.169
23 V20s 0.160 0.074
25 MnO 0.368 0.698
26 Fez03 29.334 25.310
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BEHIC, MEETIHELEEFED S, ZICEFOEELZMA T, TEDITHRITV,
E1E HERROEERE®CEALT

LSEOREIC L > THRHESNEABREER P OELLZMRIZ TS, 0L 23&EIERE
BORHRBHEHICEVFRLTWEI L, b OL O IEEREENBEATER SN ZT T
. T#E) LLTHERASRD, WHhIXWFEOREBIZH-T2Z & TH D,

a. BEOERIMA

B En 13 ZEoFABRERICSN TR, H—EENHEOBMICHBENFET D, £
i, EBRAKXICLT3IRVWLAEBICDELZEZERETHY . TIT1E, 2E0BEBIRERIC
BVWTOARRLNDZ & TIERY, 1I3EOEEREEFR. 9LOFEERER ISV TEMWOR
HENMFEELTRBY, 29 THHU L, EYORTLEY | MBHEHICORLY | KEERKE
BOBEBEANMTONTEI LERETAILEND D,

ST RO T0ONDL N DETH] EWIHIHEREKRDEETH D, KRICEL
meﬁmﬁﬁﬁﬁwgtmzéﬂé%m%wﬁm>4%biéﬂ%% HRE TR LT
EAIXZ OB EZR%KETH I EITITERBEV R, LA LBRICEL TE, 24, EHERR
BEET,

SL6 (BLF. SLIZEEREEAFT). SL 7 CIIIRARMGHRTEE Tl 58O 0
B, FB1LAETOHELTWS, L, ZHhiC Xy EEREROHER S R#FaEIckE sk
LRI T A DIEHRTH D, TNHIFMATHY, A—EEEEBELEERL, EEBLVED
nNTwivy, £72SL6, SL7iEbely, oEBERERICEVTE, JLCHIER T D8
HOEMIFoT-<HELTELT, HEEDICRERBORERERRZVDOTH S,

T, IhoBERELEVEIRROAZSLT, SL6, SL7EXVHELEFHETFEOEY
%@%@Komf%\%ﬁﬁ§?w§ﬂk FEZx2W, SL7XyHELz&ERE, EENE
TR EENOOHEETHY | [ENIA LR LM NS AIREEITE Y, —FDSL6HE
DEEHT 40 ecmDOHEFETH 51 %W@i¢JE@&@I&m@méffﬁéﬂﬁ%@f%éﬂ
THIZOWVWTHMNIAAIZ LD FAEREIIEETE 2, oLy, A—EBEANHLEDIC
BHERFETIEVIFELY, FABEREENRYICOEVERL W LABRESH
HOTHBHN, TOZLITARKIC, BEORBHEME L LTOEMOERELZTITSZ L1
LoRNG, EEMEHIIOLEVERSATWEOTHNIE., Z2RET., AREOEBIZHED
LOTIERVEYNBATIEBENE T HO THY . ZUEEHOH EMENE L B TH
AIHIN, BEEE COHAIDBTFRINDGI L TH D,

ERNRMATHY . BERNCE—EEOHFEELRNI &, EYITRMAEREN 2N &
&L RO RET AU L, ZORHRIEICHESND 2ROV TIE, BALTERXSE
DEZR, ZTAbLESAEIE, BHEREELIVHETIERS. REDOLDODE S IT%HAE
BROWLHBEICHESNDIBDOTHY, ZOHDOREMBLERED H 5, wAITEHARFEICH D
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ETIE, EARMEE Y, EE L, BERHIICE T 294 LR OREMFIRICE VD TIE, S,
HFHICMBE ST OGN 2ERORBE LI ED L S2OH Y | 4% OERWMTIC L > CTik4s EERS
L7ZEROFFAMALEL R EEEZLND,

b. BEOWRF

REETE B O BN BB, TNEAEATHRIZL T s 507, SL3, SL4, SL 6,
SL10, SLI11 300 —#, RV LI _XTaoEERE#ELEEEIE T, ¥/2SL 4,
SL5, SL9IE, ihoEERBEEOHFEELARL L THRES N CNEI LN, LEENLH
HEND, KT, SL SIZE- CIfhDEAEREBOEEHALFAT 52 & TREEZ KL S
s, FELHBELBE TS, SL4E.SL5, SL4ELSL6, SL6&ESLIO,
SL9ESLI10, SL10 &ESLI11 2, 2hth#to—FHaFIE By, —EHH. I

FEOWRRIZhH->T-Z 08 8ns, SL10 ESL11 BV T, BB THEo s Y
RO (F28K), BEVFOHMEOL 7= Z LIIMETH 5,
. BEREEOMRE

JEER B XL T DR UNE T, K< AL TR, ZOHBRICOWTIX, FEEE,
LR, FBRE, e RUBH Y, REEE > TV,

ETEBRCB W TR S NZFBREBOH D FE AL &, WTNOFBREBIBWTH, N
FEBIC HIEDLENICHEL 2 ERIIMEINT, FAEETH LRI SO TRV D EEZI BN
%

FEELUTHEMASNZATREEB KN, W%%”\%%”&ﬁﬁﬁ@#mémm@ot:&% %
EREOMERBIMN R ENICDRE2 28, £MELRERNS bEE - BEHIT NS, BHELT
FIELTWDS Z ERENSEREIFTE ZIT WY,

&5 FIREMEIIRTEMR & L COMIETH D, BeECEek, MXBELRE, IELEEREDH
HAEBICAVWLONAL D TERVEHEELCERE DLW & BETEB O (& 3 5 &= IF 5 5 &6
TIEEFROTIERVWHABFETH LI XXX, HELEEOZICTHVWLA TWEZ &2 8,
HtEHOERZ R TH, FEREENSBFOTIE RV, BELRZEME L RIS, RS
NTWEZ EREN 2D,

FAEMEND DHEENBRFNB I OHEEDOFER S, D72 < &b ER O B R &S
BEIL, WIEMERR & L CHREL TWe b B X 5, e thiEpr, fth sk oo B R E A T, BLETE
%@Eﬁ%g%kixﬂ%ﬁ%ﬂ&&é%é%%<\ﬂﬁ Lo THEHEBRBEDOMEENRER D
AL ERETOILERDL A S,

F2H PRAERROLHIBICELT

SEOMEICBNCATEOLHBBHE SN THER, 95 31 BIZHERRICET 26D T
bo, 2HSD156 (LLF, SDiItHiz®EDT), SD16, SDI17 @ 3 HEITFRA R b HIFT
ETHLHLDOTH LM, D EHOKFIIIRAERNELIATIED S FEARR AT M O #iRE I E
LZbD0THY, FAERBEFHOFHEHME —HL WD,
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HEL7-tBoBE#gREs AL, ¥¥X%2L7-% (SD7, SD12, SD18, SD20,
SD28) X, B, =B, Mok, Eék7rE (SD1, SD7., SD13, SD21, SD22,
SD24, SD28, SD30) AEIC2L, TNHIFBREFEELIFR T HICHELZGHF TR, £

HEEREEE., MAOS#RLIZ, BREBRICHAVORTZERELELEZIIS Y, <bXT, &Y
FEOTZDOEBRATHIIEL, BEEFEOBICHEEL TEESNLIONETENTH L. 5H
DRBHLH BV TIE, FEMHEZEOBEEFICL bR IBHN, o HHI N TR,
Lo T, 2D HHOKEICOWTIE, BMREFEOLZO OB TiLR | HMRNO
OOIFEN, b L IEEBREEO DO TN ERDbILS, bosb, SD33, SD34, S
D36, SD46 D 4 D EHIZHDNWTIE, HELBOEERETHY . TDHIZ OV TITEWR
FEOTODOIFENE L THEL COWEAEEDLEEIXTE 2,

Z<OEHIOVHE L2 X, 5. 6. MOk, EékR CoFEERIT, BAiER
BELLBTALDOTH D, FAREFZEBHN TS 5, 26 EHBITEBERER CITHE
FRICAHWS LD EBEA ML TR ), v LEERERIC SRR Sz 188
HEARETIEDICERA SN TN TZEEZE R,

F3E IRAERABETEBIOME ST

SEIOFHEIC L » THREHENEHERROERIZ., W< 2P0y FaRTIE, BERERE
BLEOBO2EZTTHY, EERMEDOAFRERIIEECH 2, Z0OI Lnh, KEEB
ITEEOEBEER TR LD, OCORRRMEEZF - LE ThHoBZEZDND,

SHEIRE N R THA D E, FBIEICBARTZ LB, METEBOME T 2 —H1L., AERAO
M R OB ES S ENREEE TH Y | HETEFIXZ OBRMPICHFEET L2RA
110m. Fdt 210m O FELICEWEEM Blcdh 2, BAE, BEEBR O 405 12 130K B #2382
L0, MAICIEEZ OEENRLHBED, T8, BEOEDLHIBOO L S>TH 5,

BEFn 20 EROMKE R D &, METEOMEHELIL, —EOKRMKB#E TH S, B
S BWRERMRYFORRBGIFERLL I RO ThoTct Bbh s, BIEREBEBOE L X
DAZDTTo b FR=ARBHENRLTWDZ bbb (BIVE H3HE) . BEEREENK
HHE CTh o AR T E W, Oi@%fﬁéﬂifﬁ@%‘éﬁﬁﬁ%—%i A% OKHE#HE) ZREL
TholzOThHY , HITEIZ, ZOAEZEMPICE BFEDOH E L THEEL T\t B2
%héowﬁ®¢u%ﬁbt&%z%M6ﬂﬁﬁ BEICOWTIE, ZOBEPCHRICER D H
DENDS., FREAEELOLEENRZAZLOD, BHEDOBRENSZEZ T, BHROANRIT
(FEICE2DDZ DO THERLS | EREBORTV R AXICHTLILOThH-oTLE B %,
MER T D DAY, AT EBE S EEZERFOEROB L L TEZLNDLRLIE, BB 2L
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