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B3I S

3-1 BFOMEE KA T L5 — b Ofpikik

ORIL M S RETS g %L 3,

QERL LD b= H — ITARE AN ERAE 000N TRIME Lth, €2 —2BRKTHE
fo L TR L C240s Mg Ic RiBA ST S, & OMIERIEE KT,

@I 5 e DBEILAIAK (5%) EMAMMLERMOMME B TOMMETT S,

@RI 2 me DR (IR | : R 2)EMAMML Ca £¥MT 5, LiBAERINT S, E—
A = R RFR T LR L T2AW M 1 LGS £ 0T B,

@059~ %4 2 & 1) VH#lF + ) o AEHE GHEAD 2RS4 ok TIANINY 20

@3~ 4 Wit LA EREEL, HARNAEAEOC LEMBLE LT LRAART b, it
LDBE LN LEEINC €= — BT, R RHBHCERIAKEMA, & O ciiibiic & g
D OIMHE € -~ LB, A SURFHC AL RO S 4 o TINA IR L TLL Lo
TEE#RD BT T &ML MR OBREET .

DEMIRE GO AR A MA G B & 5 ISR L A 7 — 75 2 FiclEi L.,
ZVa=39 22 (FEHE: =0 v 2740 T) THALKAT L5 = b ET 5,

3-2  EEMISHT

DRAT L7 = b ERBEL, BE R BHEMMERE Lz, $70, VN O RGN (B - Hol
ORIE) 2V TIEERIE IR L 1o MIBME N CMOREETT, SHRBhOHNY 2 + &
ik Lfes MIOJESEIC2 0TI Krammer & Lange-Bertalot (1986, 1991a,b, 1997) % :ic 2%
&Lk,

@EROGIFIZoWT, BEMMRBA00HEBIEE TH Y ¥ b L, <o, BRI ROME O
BT VI 00L& THMAEN S+ C & 2a 1o BB HBLEHERE K.,
FRERMESWTRY A v 75 558 L1,

@HBUMIHEORILE . 5 OMUKH 0L BN MOBLED 55073 5 2 & T, AN 55
BRI DHERURBLIZ S VT HBK L Ao 18, EEBROAEMBI > W TRER Lowe (1974), /ME (1988),
Sl (19900, {0 « HlPy (1991), Van Dam et al. (1994) 2B & Liz,

WAL SHTEER

6 AR ATHIFMOEER AR B e, £ OMITRIRERIBICT L tce 3O 1 12 REEREMA S -
RAEERLED- 12 B L EAOKMEOMTERAKO L B0 TH 5, 4, BRI RR o B e
2VTREEBER L,

(& 2)

LSRREIDEEM AW & hice BOKED Surirella angusta Kotz (IHBLHIRHER (BLFHK) : 53.79%)
MG L, RO TEBAMEITH 5 Achnanthes undata F Meister (32.7%) HE#THBE LA, 1
BB o B Fl» Sl id T & BKED Fragilaria ulna (Nitzsch) Lange-Bert. (2.4%), #
KD Eunotia formica Bhrenb. (2.49%), #AkED Cymbetla cuspidata Kotz (1.5%), Bkl
¥:D Aulacoseira sp.1 (L.5%) Pifitk® Cyclotella stylorum Brightw. (15%) 75 & T -1z,

(5084 3)



WHM  FMEEREOER

0MM OEEREAGEEW & h iz, MR TS B Achnanthes undata F Meister (73.496) 445 L
Too BUF. HEMGESRO®B VS SR &, W4 Cyclotella stylorum Brightw. (5.6%).
WokiRlitE® Aulacoseira sp.l (3.3%), HikHED Cymbella amoyensis M. Voigt (2.3%) M ETH-
o

(RAEH4)

2O MW St EMERMAITSH B Achnanthes undata F.Meister (18.3%) A9 L
foo BUF. MO WA Sild &, BKED Stauroneis phoenicenteron (Nitzsch)
Ehrenb. (8.0%). #i® Cyclotella stylorum Brightw. (7.7%). #K4:® Amphora copulata
(Kotz,) Schoeman & R.EM.Archibald (6.8%). #i7k4:® Navicula perrotettii (Grunov) Cleve
(5.5%), kKD Cymbella cuspidata Kutz. (4.69). #kE® Navicula cuspidata (Kotz.) Katz.
(3.9%). #AK1LD Stauroneis sp.l (3.9%), WAKL:D Neidium iridis (Ehrenb.) Cleve (3.5%). i
ik @ Stephanodiscus niagarae Ehrenb, (3.6%) B &TH -1,

(K 5)

SAFIBIO MW & i, LIEAYIFITH 2 Achnanthes undata F.Meister (17.3%) A4 L
foo BAF. MBIHIGHB @&V i SIS IEd &, WitiD Cyclotella stylorum Brightw. (11.7%).
Pinnularia (aff.) neomajor Krammer (5.19), #/k4:® Amphora copulata (Katz.) Schoeman
& R.EM.Archibald (4.5%). iFillit:® Aulacoseira sp.1 (4.5%). #KED Stauroneis phoenicen-
teron (Nitzsch) Ehrenb. (4.3%). Pili’:® Stephanodiscus sp.1 (4.3%) B ETH -7,

B 4 0 BESGEERF HUHUR & ST B ASE o

(5t 6)

26HINDEEMAE &tz LIEANFITH & Achnanthes undata F Meister (52.3%) #4881 L
feo BUF. HHEBMIMBR @@ VS ST &, #i4:0 Cyclotella stylorum Brightw, (1.5%),
#hAkHED Fragilaria ulna (Nitzsch) Lange-Bert. (7.2%). ikl d Aulacoseirasp.l (4.9%),
Eunotia minor (Kutz.) Grunov (4.9%). #/k4:® Bunotia formica Ehrenb. (3.9%). Bkl
#k® Stephanodiscus niagarae Ehrenb. (3.9%) L& TH -7,

SO 3 0 BESIMBFUOHIGK & FFT0 2 UEDS

FTATOREIES VT, HSOREEREL THV. Shooh TR AN TS 5 Achnanthes
undata F.Meister, #KED Surirella angusta Kutz.. #itE® Cyelotella stylorum Brightw. 2 {&
B, R (M - P9 1991) T3 3 Hantzschia amphioxys (Ehrenb.) Grunov, Luticola
mautica (Kotz.) D.G.Mann, Pinnularia schroederii (Hust.) Krammer . flic < THRIFHE R
B TES . BB « SEHHRTREIVLOMIELAL TS,

W £ B
5-1 Hdulfgo s — >

HMiA, Yo, 7ot 2 TRIMACRZ 0N, TARRKD 4209 — v HELD
ha (HEEE - L0 - S, EIRIHD,

1, BBEBRTH ML, BN LI L - THEALERIICEDh S L&, O, 1

n
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44

Cyciotells stylorum Brightw.
ik~ POk

| Hydrosera triguetra G.C.Wall.

ek (R

| Stephanodiscus niggarae Ehrenb.
Gsanh Jistus p:l

| Aulacoseira sp.1
| Aulacoseira sp.2

11
10

16
17]

12|

15|

oA ()

Amphora copulata (Kiitz.) Sch & R.E.M.Archibald(ALP)
4 is sphaerophora (Ehrenb.) Pitzer(ALB)

Calonais sp.1
Cocconeis placentula var. euglypta (Ehrenb.) Grunov (ALP)
CGymbella amoyensis M Voigt
Cymbelia cuspidata Kiitz.(IND)
Cymbelis silesiaca Bleisch (IND)
Cymbelia tumida (Bréb.) Van Heurck (ALP-ALB)
Dipioneis finnica (Ehrenb.) Cleve (ALP)
Epithemia adnata (Kitz.) Bréb. (ALP-ALB)
Eunotia formica Ehrenb. (ACP)
Eunotia minor (Kiitz.) Grunov
Eunotia praerupta Ehrenb, sensu lato (ACP)
Flagilaria ulna (Nitzsch) Lange-Bert. (ALP)
‘Gomphonema angur var. turris (Ehrenb.) Lange-Bert. (IND)
Gomphonema gracile Ehrenb, (IND-ALP)
Gomphonema truncatum Ehrenb. (ALP)
Gyrosigma seaiproides (Rabenh.) Cleve (ALP)
Hantzschia elongata (Hantzsch) Grunov (ACP)
| Navicula cuspidata (Kiitz.) Kiitz. (ALP)
\Navicula flabellata F Meister (ALB)
Navicula perrotettii (Grunov) Cleve
Neidium iridis (Ehrenb.) Cleve (IND)
Nitzschia lorenziana Grunov (ALB)

. ia (afF) G
Pinnularia gibba var. dissimilis H.Kobayasi
| Pinnuiaria rigens Hust.
Pinnularia viridis (Nitzsch) Ehrenb. (IND)
Stauroneis acuta W.Sm.(ALP)
Stauroneis phoenicenteron (Nitzsch) Ehrenb. (IND)
Stauroneis phoenicenteron var. brunii (Perag. & Hérib) M.Veigt (IND)
Stauroneis sp.1
Surirella apgusta Kiitz. (ALP)

o«

@
P T )

e

21

@

BRER

Hantzschia amphioxys (Ehrenb.) Grunow
| Luticola mutica (Kittzing ) D.G.Mann
|Pinnularia schrosderii (Hustedt) Krammer

G

Achnanthes undata F.Meister

67| 157

A (i)

205  Z14]

57

65[_160]
298] 574

308/

HAMEDMOREEDRO () pHIoW T &R R DT,

ALB: 7 AAER, ALP 7 A#URER, IND: R, ACP: SFEHER, ACB: MM

372

7
H



WA EHENRNEORR

[

S oy ¥ WOx N W Oy N B On X WOy N N0y N L4y W W, w @

T
T I

Gx M- @ 0x 2 W Ox N @Oy W 6 0y

B Aukcweire .1

IEERE

senau lato
var. cuglypea

] i

0 0y ¥ W

m
M TRE
m,

On B @On B W,y @g, m e 0x ® @ 0% W o B @ oy

E280 EFWEREBT A T 54
373



il CEMIR) CERL TR (B &, Kic k- CHITNT & 2 HE UMD A0 L
D> TEOWICHRT 599 —»Th 3B,

W2, YRAKRT S WA, SR E Ik - TN R BN S & &, T0M0F, K
SR LTORHE GUIHD &, Kok - TETNT S L HBE (JUBH) HRBL Y& ->TEOHI
HMT 59— THh B

WA B AR, AR E L - THIN MRS EDNIS L & EOYE, EOBFTIETTL
TOHR B MEEviishT, Tolflickic k> Tl T RN (W) MR 3
NP = THB,

WA R, BUEOAED & S i, KNI AKIRS S BRI~ 02t (550 RREDBDLL) M
b, Fl—Migiic £ 0l OB (FHlk) MHERIT 549 - TH B,

B4 2048 — i, PBEaKPKE & W S RN HERURBL PRI W IcHES R B O TR (.
WP 2B 1 3 AR HERUE &, Mks & OBl 31 B R OMHRIER]IC & BHER 8 — v ot
~TERF AN bOTH S,

5-2 &R HERHRB

HERURBL XA S LT, £ VEEMICHBIT 25 (Achnanthes undata F.Mei ; Surirella
angusta Kotz.), Bk & 3% 2 S will (Cyclotella stylorum Brightw. ; Stephanodiscus
niagarae Ehrenh.) i22WT, 2OMMAEE EHTE .

Achnanthes undata F Meister

ARid. Achnanthes crenulata Grunov IS OREAIEN IR MiTSH 2, RESOMBMD, M
BRARAEIC 3 T AREAE SR & A8 APV, I VT IR, PURE (~iE) THB L&D,
EOBARABFREHChA T2 bOTHS 5, BEMCINBT sTESHTSH D, BE, 28 - L
DVWTHIRZED TR LT ATH D,

Cyclotella stylorum Brightw,

ik GEEE) BiTs b, AHGMOE S SIS A S T Lh otk L BEZX ShEv, A
iy BRI < AN S )| D3 T H B IR O S B RATTRDE LRSS i, 6 5 il
L Gl 0T s SRR D b+ 5 EMoKBFE (EF) © Mal &0 Fliox
oo biltahTus (B0 1993), AR hoHMRECh S 230 1 KBRE S >0 _NHERT
& B AIREHEDE Vo

ANE (1986) (3. HERROBANE (KL - BIRORED (<& - TS SIS 20T 5 2 L2
T&E, o, MFRERAROEFHEZEE S B hTEFT 52 c&BTHOBETIC L WS i
LTW3, Ll SEIOHEE TR E W KROHNES O RIFERTE . T oRse s Fhugslititko
Al TR S HT S B A8, BRI /ME (1986) OBFAEIR L BRI S bDIE TV,
Surirella angusta Katz.

AL CHERS nAME 2 @, i (R BiUEHENNRL D IUKHERME shTVd, &
HitHiAkd: (Lowe 1974) T b, MERINEHEATIE [E0KMIIZSIEL AL, poRigic b
FTCATVE oD (ZK 1966) ) &5 EMh S, IHEE LR L TWE bOdPkIc & » THllth
T&Efd, b LB 2 OTRTH 3 100 OkEBHELRID 1247 LT icAkfisgokic

ko
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E-TREDA-TLE-LAMEMNEL SRS, CHOONT, izl s & 55D s HF o
MV EER B,
Stephanodiscus niagarae Ehrenb.

A, MMRE < 2N 5 L OHT S S BIIR s hR + B RATNH LRI R, 53
Wi L < Rl 03T & BRI 0 Li (it 5 o KB Menyanthes bed @ L
o bHGEIhTVS (BP0 1993), ARFhOEMRR Cyelotella stylorum Brightw. & GHIC,
T B EEW KB 5 O ZIRHERIT 5 2 TTHERESEV

S OO &b S KRB OHRUIRRENES 2 £, ROL I8 5,

(U 2 (BkkMERM))

U 2 LMD FRIcH 5100 (U3 & 6) L2, Anomoeoneis sphaerophora (Ehrenb.)
Pfitzer 1 Hk2E 2 D30 HHERE N7 &0 5 AR, IRBIHIGHER O R 124 3 bDD,
WA B LA < TR LTS 5, AWKESUERMD 0NN oMK 3, a. gikick -
TR, b, JKB Il OKEBHEL) B LT o, gbkificfiokmicER LT
WEHORAGTH S, CTTHIE, b cdhic Surirella angusta Ktz #3EhsE+a &, T
TH B 10K P GAEIA R S 0B TTHERESSS A5 L0M IS+ 2506 3 & 6 SARIE 2 kLA
MiEhTwiEn, SO Ehd, ARFHCELMITHBT 5 Surirella angusta Kuotz, i LT,
LN 21T LT W AR AR O BRI T & T, BRI HERE L 2 A v L ¥ 2 5 h
B

(it 3 &6 CREEME L))

U3 & 63y ML (BRI OACPIRE : #528m) TH D, WIS OHRE & UHRIIEBI &
VWEHIBIHEM A S50 TE EDTERET 5. ARBICBEMICHBIT 5 Achnanthes undata
F.Meister #BIHItET & 2B ik, 11 @ &ifiic Achnanthes undata F.Meister #EffL T WA C
i, ehohftkick»TEkViish, T LHTH B0 PIcRES S LIt 3,
Achnanthes undata F Meister 285UMT S 12, 10MAHERT L 086l, &3 VK Hofik
WcE ) SHERTELC &b, P20, Achnanthes undata F Meister @I > L TOFE
WEMSC &0, CORMOHBHRILEBMRT 24 101 5, F 1o, BERO MBS AR 15
CERMA. ENCOBROEREFELEOTEVWT E0 b, BERMAERTES LSHBETRE P12
HEPES S 3o SO & SR BMHILS S &, KL BVABED &S Ishis Bllicb i 38K
ot l LM ENS,

(k4 &5 CkEBHEL))

A4 L5, H—Rb (RO #11m) TH O, EBEHEOMK S L ORI L T
MiEER ISV EER S SN B0 TE LD TERLT I, AR, LFTH 510/& b IEHHA,
Achnanthes undata F.Meister DM 6IET 35, P13 b, Achnanthes undata F.Meister O
SRSV TONMZMAEC &M, CORMOHERRERRT 24 ¥Fic 5, BEMIZ>VWT S LR
(10FD &b bHEHEEAE VA, SERMOBRAKEREBEROEED 545 EBERON G HHE
(281), X EBOMBERELESTEVC &5, EE (108 LELCHAEMMERTES L5 0R
Hiciis - koifftEbis b, KEERVABED XS ol b BRI b 3 AN » o 2 & 48

s
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THgEhD,

WMEIH W

SIETT » REMAHT OB, BT OMANI S hich - 1o
a, —fiic, BRh (BokB) © BEMENE TNV EME WA, Surirella angusta Kotz, (8
Hitl) MBS SHERR IR s h,
b. —HEHOKEhD, [ CEAOMMELTHD 545 HMRMEHESRL 2 r - 285 h TV 3
T « JRIF 1998), Lp LB S, SEIOMETR—RANOKED® 2 1AM GRE4 &5 ; Bl
1 m) OWIEHMEEIC A7 b OFHEEL D Shiz, & S, RN IHES holth Bl & 5 kM
[ (SR 3 & 6 ; FEMER28M) T bFEIBUC, BRI 15 b OFLIPEASIEY S i,
¢, KEOPEL (BE3~6) By ¥<TRMMOHEYEY (Cyclotella stylorum Brightw..
Stephanodiscus niagarae Ehrenb,) 8%, 1o AR & 0 " ¥HER & e s iz,

AROMWA T, 2B ORI 813 5K EH b 5 HEMMT I & D, B o SRR
LR 5T EMTE, BRI O RSoUUE R othe, R o G 5 &
DB BEZ SOl (PR E, KBEED &0 ZRHEHD #RBb3 L, i, Hliod
1B & CHMGRBOHERY 2 — v i DB ORI E R C & Al TIRETH 5 2 L AMBML AL,

# LI tHBLL 7= Achnanthes undata F Meister £ &%, & @%fE > W T OHHHE L WS 4
HBEDOHBURTH B0 KR ORI 1B 4 2 W 2 OFQEIEEW Shic LTWL TEbS, kbh—
Wi, HEMOTOMMEE L5 C LB D, & 5 ISR A MBHEN T L TV o o i
Moo
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fTH B, Bih@ 2 r— L2000 OF IS B 510 mERD L
TV,

1. Cyclotella stylorum Brightw.

2. Cyclotella stylorum Brightw.

3. Stephanodiscus sp.1 (x400)

4. Stauroneis phoenicenteron (Nitzsch) Ehrenb. (<400}

5. Amphora copulata (Kitz.) Schoeman & R.E.M.Archibald
6. Achnanthes undata F.Meister

T. Achnanthes undata F.Meister

B. Surirella angusta Kiitz.

9. Cymbella cuspidata Kiitz.

10, Cymbella tumida (Bréb.) Van Heurck

11. Navicula perrotettii (Grunov) Cleve (x400)

12. Epithemia adnata (Kiitz.) Bréb.
13. Eunotia praerupta Ehrenb. sensu lato
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o BiE

MR SRR & R S thitbic b B ISTEIR O Rttt o B o AR B o BERLE. O EL AR 4
EoVWTHET 5, %1, REEOMBEKIC 2 VTE, BRI, Rtk KBTS B ARk
it RIRFSE I FIE L THE . EOMREHRLEHTHEL TV B, FELLHRGYE, BT

DiMlinTH 2,
(87 K]
1. 41 #4% Taxaceae #+ Torreya nucifera
2. 4 2#¥A# Cephalotaxaceae 4 X #¥ Cephalotaxus harringtonia
3. AFFl Taxodiaceae =W+ <+ Sciadopitys verticillata
4, Z¥F Taxodiaceae A¥ Cryptomeria japonica
5. £/ % Cupressaceae E/# Chamaecyparis obtusa

[
1,
2.
3.
4.
5.
6.
T
8.
9

10.
u,

Fhili]

128 Gramineae 4 % (BR{LH) Orvza sativa

Avy Y Y48 Cyperaceae #¥ ¥ 74 Cyperus sp.

Ay ) X448 Cyperaceae =+ # /WA Scirpus sp.

w2248 Commelinaceae A # %4 Aneilema keisak
¥=E€f} Myricaceae Y<TEE Myrica rubra

20 iF Juglandaceae 73R Juglans sp.

20 3iH Juglandaceae # =% % Juglans ailanthifolia
7+H¥ Fagaceae 74 # ¥l Quercus (Cyclobalanopsis) sp.

. 77 Fagaceae 1 F4# ¥ Quercus gilva

7+% Fagaceae 2+ F Uil Quercus (Lepidobalanus) sp.
7+# Fagaceae 7 2 ¥ Quercus acutissima

. #78 Moraceae H+ A% Humulus scandens

. # 71 Polygonaceae # 7 Polygonum sp.

. %78 Polygonaceae IV s% Polygonum thunbergii
. 745 Chenopodiaceae

2 2/ %% Lauraceae 2 R /% Cinnamomum camphora

. *¥5% Rosaceae %7 7 Prunus sp.

. #4538 Rosaceae REE Prunus salicing

. #¢5F Rosaceae ¥ #* Prunus mume

. %58 Rosaceae €% Prunus persica

. #¥3% Rosaceae ¥ ¥¥# 3 Prunus jamasakura

. = 2AF Leguminosae # % &4 Aeschynomene indica

380



MEW EAHENRERORR

23, 178 Rutaceae %3 AH¥¥av Zanthoxylum ailanthoides
24, € ¥ ¥ ¥ Meliaceae +¥¥» Melia azedarach
25. b9 ¥4 7+Fl Euphorbiaceae T#A# ¥ 7 Mallotus japonicus
26. +#/%¥ Hippocastanaceae F¥F /% Aesculus turbinata
27. 7k oH¥ Vitidaceae 7 FwIM Vitis sp.
28. 7FoF Vitidaceae /7 ¥ Ampelopsis sp.
29. wX+P Theaceae ¥ 7'7/¢% Camellia japonica
30, vs¥+F} Theaceae ¥ #+ Cleyera japonica
3l. 2% vE Viclacece
32. IM Elaeagnaceae 7 i Elaeagnus sp.
33. =/ %Pt Styracaceae =TI/ % Styrax japonica
3. +Z# Solanaceae # AW Solanum sp.
35. X4 H X378 Caprifoliaceae =7 + 2§ Sambucus sp.
36. 9§ Cucurbitaceae <=2 7% ) O] Cucumis melo
37. w Ul Cucurbitaceae ka9 ¥ »®fhlll Lagenaria leucantha
38, 9 YF Cucurbitaceae =%/ Actinostemma lobatum
39. # 28 Compositae #+ €3I Xanthium strumarium
[l Insecta)
1. a#x4vF Scarabaeidae
2. 73 4¥H Harpalidae
[ZH#H#  Bivalvial
1. 4 ## 48 Unionidae % 3 ZH4 Cristaria plicata
2. 4748 Unionidae 4 ¥#4 Unio douglasiae
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