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1. Pinnularia subcapitata 2. Pinnularia borealis 3. Navicula pygmaea 4. Navicura contenta 5. Navicula saxophila
) P

6 . Navicula mutica 7. Navicula viridula v. rostellata 8. Amphora montana 9 . Nitzschia palea 10. Nitzschia frustulum
1. Hantzschia amphioxys 12. Surirella angusta
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SR No9 f& No.18 & No.19 &
5% % 1 2 3
Arboreal pollen BARIER
Abies EIR 3 1 7
Tsuga I H& 1 10
Pinus subgen. Diploxylon <V BT RER 27 10 61
Cryptomeria japonica AF 7 2 15
Taxaceae-Cephalotaxaxeae-Cupressaceae AFAR- A XFTYH -/ 3H 3 2 12
Myrica YvEERE 1
Juglans VR 2
Betula KRRV 2 3 4
Corylus INUINIR 1
Carpinus-Ostrya japonica IRVTR-THS 3 1 2
Castanea crenata 7 1
Castanopsis VAR 9 1 26
Fagus TFIR 7 2
Quercus subgen. Lepidobalanus I+ F/aF T HE 12 1 26
Quercus subgen. Cyclobalanopsis IFIBT AT VHIR 13 12 89
Ulmus-Zelkova serrata ZVR-ryvH 1 2
Celtis-Aphananthe aspera I/XF-L0F 1
Celastraceae ZUER R 1
Aesculus turbinata b F 1
Vitis TEUR 3
Arboreal * Nonarboreal pollen A - BEATER
Moraceae-Urticaceae o8- 45 70# 1 2 4
Nonarboreal pollen BARIER
Gramineae 1 # 19 31 28
Oryza type 1 2 IREY 1
Cyperaceae X)) IR 4 19 7
Chenopodiaceae-Amaranthaceae T HE - e f 1 5
Cruciferae 777+ R 2
Apioideae ) HiE 1 2 1
Lactucoideae 5 v RRER
Artemisia IEXE 16 22 50
Fern spore ¥ S REMRT
Monolate type spore Wi+ 2
Trilate type spore =40l 3 3 5
Arboreal pollen BWARTER 88 33 267
Arboreal * Nonarboreal pollen B - BATER 1 2 4
Nonarboreal pollen BARTER 41 77 92
Total pollen TR 130 112 363
B lom® OB E 95 83 17
x 102 x 102 x 104
Unknown pollen KFEELH 5 6 4
Fern spore PEA LR 3 3 7
Helminth eggs Byt g
Ascaris(lumbricoides) [5] 2 9 1 2
Trichuris(trichiura) R 2
Diphyllobothoyium mansoni <V yREELH 1
Total at 1 5
BUE lem® B4 HIRHE 00 07 35
x 10 x 10
B 5 A G H AR () () ()

F1R NFEIZTEEEWICHSIATEHRONREE (201)
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VX XEE 7R

FREUEH
% % 1
Arboreal pollen BIRIEH
Abies IR 1
Tsuga VIR 2
Pinus subgen. Diploxylon < IR R 199
Cryptomeria japonica A ¥ 13
Taxaceae-Cephalotaxaxeae-Cupressaceae LFAF -4 XHYE- v 2H 16
Alnus NS ER 1
Betula NN XE 3
Carpinus-Ostrya japonica IRITR/-THY 6
Castanea crenata 7 15
Castanopsis AR 12
Fagus 7 F % 1
Quercus subgen. Lepidobalanus ISR FIUE 44
Quercus subgen. Cyclobalanopsis IFTRT AN IR 48
Ulmus-Zelkova serrata VIR - ¥ 4
Celtis-Aphananthe aspera I)XG-L0 % 2
Aesculus turbinata AR 1
Fraxinus ) 1
Arboreal - Nonarboreal pollen AR - BEARIER
Leguminosae < A 1
Nonarboreal pollen AT
Gramineae A F 63
Oryza type 1 FEE 4
Cyperaceae Ay S 4
Polygonum ) 1
Polygonum sect. Persicaria ¥ TRt LY FE 1
Cruciferae 777k 1
Haloragis-Myriophyllum 7Y/ MY TR T ER 1
Apioideae ) A 6
Lactucoideae 5 v RRER 1
Asteroideae * 7 HER 6
Artemisia 3EFE 54
Fern spore ¥ TR T
Monolate type spore W T 2
Trilate type spore = 4T 6
Arboreal pollen BWARTER 369
Arboreal - Nonarboreal pollen A - BRI 1
Nonarboreal pollen AL 142
Total pollen TEAAREL 512
Pollen frequencies of Icm’ B lem3 hOIERFE 50
x 104
Unknown pollen # 7 5E TEHY 11
Fern spore > ST 3
Helminth eggs FrEm
Trichuris(trichiura) #Eh gy 2
Total &t 2
Helminth eggs frequencies of lcm’ B lems o #d d G 1.2
x 10
Digestion rimeins B & e ALk S
Charcoal fragments (&%)
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FIH BN

1. It

BRI EKRCAERT 2HBOWR LA T 2 HAREY TH ) . HAES, S RABDIZIZTRTO
KBUIEFE L, o/, EA. IV OREICE TERT 5, OB, BREE. Fkits L oEs
ERIS L TENZROMEDEA I T 3R HEAL b o CTEELRBEERICAT T 5, HROBR
(d5ERR. MR & L OHERM P ICRIE T 50 MW & 0 B L 7B E B O TR R ML 3 2 B D
HERRBRIE & L LA OBRE A E L T2 REOETICHV 5N,

2. ##

AEHE, TXALEED No 19 () Bkt (WR), RE4) o1& (20 1) EVEHEBETE (%
RAERE) »oRMSNIZLE, FHRAXINL F 1OSBLSRMEN/ 2 A (ERIBN. 2. KR
WENo4) DEF3HTHE (£FD2),

3. HE
UTOFMETHERERLHMB L, LT — ME2ER L7,
1) BE»roERER] g xR
2) 10%BBLKFEAREZMA . MR L 2A55 1 BikiE
3) LEAZIEC, Moo A F &S E KK
4) BiER <A 70ERY N THN=7F 2T L CELE
5) YUY MATATILLoTHAL, 7185 — MEK
6) W#E - B

MREEE, EWBEBEEIC L > T600 ~ 1000 & (£ 243 1500 %) TITo 700 FHUIEEEBEE AT 100 8
FUEIC D E TV, 220EBHI OV TR T L/8T — FEHICOWTHBEY T- 77
4-1. #HR (201)

AR OB LR, B - RN (- kAR 64 08R. BIRIEE (RKEMR) 64 548
HThb, SIHHSNCHBEOFAR LBHERIIRT, $AEERBEZERL T AESRLEELLS
AT 78R BIRT UTICS AT 77 ATRRBLAEEELSEEYTT,

(B - i)

Achnanthes brevipes,  Achnanthes delicatulas Amphora coffeaeformis, Amphora holsatica, Amphora
strigosa,  Cocconeis scutellum~ ~ Dimerogramma fulvum,  Diploneis interrupta,  Diploneis pseudovalis.,
Diploneis smithii, Navicula marina~ Nitzschia cocconeiformis, Nitzschia compressa, Nitzschia granulata.,
Nitzschia plana, Paralia sulcata~ Plagiogramma pulchellum, Rhopalodia musculus
(R M)

Achnanthes lanceolata. Amphora montana, Caloneis hyalina, Caloneis siliculas Diploneis oblongella.

Navicula mutica~ Navicula sp.
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No 19 /8 (B 4) Tid, BIEME (Pok4afE) Lo bE-iEnME (ke b0 286
PIEICE . BE- P (M — KB CHKiRE T BRI O Nitzschia granulata* 5 L. IR
WTHIEMRE (KKER) THKEE T BIEEED Achnanthes delicatulas B — TIEMME (- KA
&) CHlEkKIRE T IBISIESM o Nitzschia cocconeiformis?i%e { B L. Amphora coffeaeformisiz Eh3 b
bo BYMHE (RkAEFE) CIEREMTED Diploneis oblongella, FEA:EEE O Amphora montana., Caloneis
hyalina, Navicula muticas Ta/KMERED v~ T FtEm 113 T3 2 Achnanthes lanceolata’® EDTHII L TW»
5o
4-2. BR (£02)

(1) e

Stel o B LB, B GEokAERE) 4 98B B - IR O —ROKERE) 6 1R,
B - AR (B — KR 6 R RS (JOKER) I8 B TH b, RIIIHIKREMRL.
HEAKREERETAENERLEE L BRI AT /I LM R BESAT V7 LICBITA
MO REM T, Lowe(1974) R0 (2005) Homiic k. BAEER/AE (1986) 124 2. BK
REBEO S b, WAKEED SEKERITMS (1988) 12D, RAKEMITLHE (1990) 245k, £
BROEBEIIOVWTHEMBEEEYR L. WTICFA 777 LA TR LERERERY 5,

(IR MR
Dimerogramma  sp., Grammatophora macilenta, Plagiogramma sp., Rhaphoneis surirella,

(B — rpiE )

Achnanthes  haukiana~ Cocconeis  scutellum~ Cyclotella  striata-stylorum,  Diploneis interrupta,
Diploneis  smithii, Nitzschia cocconeiformis,
(v - BIRIEAE)

Achnanthes  brevipes,  Diploneis pseudovalis,  Nitzschia compressa v. elongata,  Nijtzschia
littoralis~ Rhopalodia  gibberula, Rhopalodia musculus,
(BIEMAE)

Achnanthes montana.. Amphora fontinalis, Cocconeis placentula, Diploneis finnica, Diploneis
spp.. Fragilaria pinnata, Gyrosigma spp., Hantzschia amphioxys, Navicula elginensis. Navicula
erifuga, Ngvicula laevissima~ Navicula mutica~ Neidium spp.. Nitzschia  frustulum, Nitzschia sp.1.
Pinnularia  borealis» Pinnularia  gibba, Pinnularia viridis-

(2) EEEBELEOIFH
1) VXREET B (RRUEE)

B RS CRBE T, BYEME GRAKER) A5 60% % H& . R CHE — PIfIHRE (¥ - UKERE)
D5 B EEHH 25% &5 < - BERIERE (G5 - Yok R) | EIEMAE (K AETE) & <o BIRMAE (%
KER) TREAREREDEDLEEHE . ROTHEEEED SO LEENE V. MARERET
\XAmphora fontinalis., Diploneis spp.% FE |2, Gyrosigma spp., Navicula erifuga. Naviculalaevissima
. Neidium spp.. Nitzschia sp.1. (BRI} 7% 4 BRIFIRIZMEE O Pinnularia  gibba.Pinnularia  viridis
PRI %o BB Tld Navicula  mutica LIRS <. Hantzschia  amphioxys.  Pinnularia
borealisDtEbN B, B —higthtE (M — FUKEM) TIREKIRE TBRSEIEFER O Diploneis  smithii
N, KW E T BBRIBISEAEE O Achnanthes  haukianaw B — PRV (i - OKEME) O
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Diploneis interrupta, N {5 IR 35 18 12 §8 B @ Cyclotella  striata-stylorum, WK ESBEEEREHR O
Cocconeis  scutellum EDHB T 5, - EIRME (K- %KEFE) TldDiploneis  pseudovalis, K
RE T EREIIEMERE O Nitzschia  compressa  v.  elongata, Achnanthes brevipes, Nitzschia littoralis
 Rhopalodia gibberula, Rhopalodia musculusH K|\ ZHBE$ 5, EEME (EkEE) CTIIHER
B fiZ R D Grammatophora  macilenta, #gIKESE T IEBREHAEFERE O Rhaphoneis  surirella, E¥athi
(#E/KHFE) o Dimerogramma  sp.. Plagiogramma sp.pSh 3 A 23T 5,

2) IXTEEES /8 (MRIREPRENo2 . RIERSBNo 4 )

EH L DFE S ERIIRE S kv,

5—1. BESMPLMEE SNLHERE (£01)

No 198 GREL4) ICDOWTHESI R 1T o700 FORKR EEMME (RKAERE) X bE - piEE (i
—KER) OEOLEENVEEICE . BKRETERERES L. @k TBRERE, BkiR
HTBEEENSCHBLL, 2Ll e o RE2V LBEOTBOEBMEOREIRIE I NS,
5-2. HESM»LHEEINLHERE (£02)

1) VEXETRE (ZRUEE)

BIGMAE (RAKETE) PSS, E- PiEdfE (- RkE/E), b - G508 (5 - kit
M), EIEMAE (BKAER) 2ESICHBT 2, BhEE LTk, BENBEORALRERETSH S
Amphora  fontinalis, FEEIEEED Navicula mutica~ WK IEE T B REIGIEFERE D Diploneis  smithiif)y §
G955, BREOEEVPEO CTREETHLIL05. INOOBEBIIHBEHOBIEZRTLOTIER .
B S b 725 SNCTTREMED S < o IR IE, E2B8 L L CHRAKMEORRE 2K B & i
KEDTEHIFEE S Tz, WEROMBSRCRKICL), ZTLORELEYZINLDLEES
N5 AT, FHMIZIECRE o RE LV LRRER L RE LD EEL LN,

2) FRAZ ML F 1. 58 (ERIUEN 2. EEWENo4)

BREBRE SN e otz BB L R o HEWIHAITH 2700, Bl L EELSHE T, EROT

BRI IHR S N E 2 bb, |

BN
Hustedt.F (1937 — 1938)Systematische und ologishe Untersuchungen uber die DiatomeenFlora von JavaBali und Sumatra nach
dem Material der Deutschen Limnologischen Sunda-Expedition. Arch.HydrobiolSuppl.15,p.131 ~ 506.
Patrick. Reimer, 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.
Lowe RL.(1974)Environmental Requirements and pollusion tolerance of fresh-water diatoms. 333p., National Environmental
Reserch.Center.
Patrick, Reimer, 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.
AsaiK.& 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.
AMSIEN (1986) BEAREMEIC L A BB L FOER - bAE~OHMA L 2ORE - WAL 514, HEPHrs, p.29 — 44.
ABIEA (1988) BEEORBIGIEEHORE L HREHE~OLH. SULEH%E, 27, pl20.
CEHE—5 (1990) HOKEREIC L 2BEISEEROWE L HENEEAOGE, HibhE, 42, p.73 — 88.
FIERK - AR (1991) BEAREEOBEICING 59 & SRBBIT~OIGH, HE%4E 6, p23 — 45.
K. Krammer - H.Lange-Bertalot(1986-1991) Bacillariophyceae * 1 — 4.
WEAZiE (2005) MROKEEBEA:RERGE  BRAEMATICHE D  HiBIES DAIpo, pH THESE. WHZEME, pp.666.
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SHEREE No.19 /& SR SZRAER  HERUENe 2 FERPENe 4
4 2 3 4
AIEME (R4 AR (RKEH)
Achnanthes lanceolata 1 Achnanthes montana 1
Amphora montana 1 Amphora fontinalis 18
Caloneis hyalina 1 Cocconeis placentula 2
Caloneis silicula 2 Diploneis finnica 1
Diploneis oblongella 4 Diploneis spp. 10
Navicula mutica 1 Fragilaria pinnata 2
Navicula sp. 1 Gyrosigma spp. 1
- PR (i - MK Hantzschia amphioxys 2
Achnanthes brevipes 1 Navicula elginensis 3
Achnanthes delicatula 19 Navicula erifuga 1
Amphora coffeaeformis 5 Navicula laevissima 1
Amphora holsatica 3 Navicula mutica 12
Amphora strigosa 2 Neidium spp. 1
Cocconeis scutellum 2 Nitzschia frustulum 1
Dimerogramma fulvum 1 Nitzschia sp.1 1
Diploneis interrupta 2 Pinnularia borealis 2
Diploneis pseudovalis 3 Pinnularia gibba 1
Diploneis smithii 1 Pinnularia viridis 2
Navicula marina 2 - FIEMRE (1R - ok4ERE)
Nitzschia cocconeiformis 11 Achnanthes brevipes 1
Nitzschia compressa 2 Diploneis pseudovalis 5
Nitzschia granulata 30 Nitzschia compressa V. elongata 1
Nitzschia plana 2 Nitzschia littoralis 1
Paralia sulcata 1 Rhopalodia gibberula 1
Plagiogramma pulchellum 1 Rhopalodia musculus 2
Rhopalodia musculus 3 B - chiE R (- Ok AEAR)
& & 102 Achnanthes haukiana 5
KIFE 8 Cocconeis scutellum 1
WA ~ 46 Cyclotella striata-stylorum 1
51 em 3 OBRBHE 16 Diploneis interrupta 3
x 105 Diploneis smithii 15
SRR (%) 705 Nitzschia cocconeiformis 2
FURMAE (Ekd4fE)
(20 1) Dimerogramma  sp. 2
Grammatophora macilenta 1
Plagiogramma sp. 1
Rhaphoneis surirella 1
& &t 105 0 0
FKF5E 6 0 0
B 157 0 0
B Lom S ORBE R 23 00 00
x 104
SERRBRIER (%) 414 -
(20 2)
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. Paralia sulcata 2. Plagiogramma pulchellum 3. Achnanthes delicatula 4 . Diploneis interrupta

5. Nitzschia compressa 6. Navicula marina 7. Amphora coffeaeformis 8 . Rhopalodia musculus

9. Nitzschia granulata  10. Nitzschia cocconeiformis

FI0XN NFEAIZTHES&HOHEE (F0D1)
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1. Achnanthes haukiana 2. Pinnularia borealis 3. Navicula elginensis 4. Navicula mutica

5. Amphora fontinalis 6. Dimerogramma sp. 7. Rhopalodia musculus 8. Nitzschia

cocconeiformis

9. Diploneis pseudovalis 10. Diploneis smithii 11. Diploneis interrupta 12. Rhopalodia gibberula

3. Nitzschia compressa 14. Hantzschia amphioxys 15. Plagiogramma sp. 16. Pinnularia viridis
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FA4E WREOKE I

NHEHZT BB T, EROTFENEFEEHFIC L > THATE, ZOMRBRYWLEE 2 SNLH
Bt S Nize Gtk BROMEREZHET L -O0EEEHET L1010, Bl L DREST%
To7

ARHE, FPHAZ ML F 1 2oRELZ4 8 (BSHEBR) ThHb, MM, AE SE-RE 4
HL. DAPTFLTHEISEBRELTHASBHORE S, 475m (2 ¢)-200m (1 ¢)-850 4 (0 ¢)-
425 u (1 ¢) - 250 u (2¢) 106 4 3¢) -5 u (4 ¢) DEHEHNTHENTIT2FFo70 2NEN
DE TR CRB 2 PR L. M RREE (%), MEHIORE (¢) % & o7 BB YRR L7,

WORBESHICET2mEZICL2L, HEOMBE L VML THLENEBIN TS, T2, &
DRREEERT T AT ) LBUD D o722 L H S, MABEAKEH XM BEOBEEROIGEIZL Y,
1/ 2HBOEIC L A5 1T o072, &4, 5 LM 32, B3VGHHERTH 5,

IHHERERBE, No2D&BRZ, 050 ¢ 3501l — 2% b OWNBEROMB A RLTVE, o0
BHZOWTIE, 2BHEICEZ Y TREHENZ T > TLE o 2 WHEMS S 5. 2B, BHBOAKSH
HPREEICRRIEB), CORROAE L > THBBBLZIET 208 LV on, 4%, FtH
WADBBEDWHEFICB T ARG AT L THIT 22 8L L. SEIEISIED A % s+
%,

fai_Med FlgHRE L o F

no.l no.2 fai_Med FHRAENL > F HCAR AR ER

-3.75 0 No. 1 No.2 No. 3 No 4 VEB 7 a2}

325 0l 260103812 -2 1.00 593 364 8.49 0.00 0.00
275]  082852102] 4370560253 ‘(1) 2;23 gggg 411(7)22 ;225 3(1)'32 2;22
225| 2331672664] 7383530372 1 4167 22.76 18.16 18.35 46.40 4758
-1.75| 1.815595781 801035569 2 1994 648 917 370 1L13 10.14
-1.25]  2.600592245| 8.040325975 3 6.34 468 854 986 156 319
0.75] 3901665592| 11.10494701 4 042 013 025 075 1.00 059
<025 8.192720518| 13.81056229 5 3.38 3.33 151 2.89 5.28 751

0.25] 21.46771022| 19.95255768

075 2307034656 8125135504 FOR BB 1/4 ¢ ICLBHENMIBER (¥t e)

125 16.65669229] 2214612746
175 11.69877898| 2.377217482

2.25] 4.603499063| 3868079734

2.75] 1.379572993| 4.843070488

3.25| 0.474883999| 2.189743786

3.75] 0362963711| 0.70972185

4.25] 0.190419934| 0158141077

4.75] 0.167880432| 0.109040823

525 0.147672602] 0.075244545

5.75[ 0108811391 0.051650916

6.25 0] 0.004463659

6.75 0

FA4K FH1/2 pICLBHESIERR ¥R
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