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%) pH |tk | 1EEHE A HHs EHM9
Nitzschia lorenziana Grunow Meh E2 1-8 - 1 1
Nitzschia sigma (Kuetz.) W.Smith Euh-Meh E2 1-11 - - 1
Navicula cocconeiformis Gregory Ogh-Meh |ind r-ph [0, U - - 1
Pseudostaurosira brevistriata (Grun.) Williams & Round O0gh-Meh |al-il I-ph |U 1-7 - 1 2
Rhopalodia gibberu/a (Ehr.) Mueller |Ogh-Meh lal-il |ind U |19 | 1 - -
7/5//;/70;;71;;//5 var. affinis (Kuetz.) Van Heurck Ogh-ind |al-il |ind [T 1-4 - - 4
Aulacoseira crassipunctata Krammer Ogh-ind |ind |-ph M, U 1-1 217 22 18
Aulacoseira distans (Ehr.) Simonsen Ogh-hob |ac-il |I-bi |N,U 8 11 1
Aulacoseira granulata (Ehr.) Simonsen Ogh-ind |al-il [I-bi [M,U 1-2 47 35 38
Aulacoseira granulata var. angustissima (Muell.) Simonsen |0gh-ind |al-il [I-bi [M,U 2 - 1
Aulacoseira islandica (Muell.) Simonsen Ogh-ind |al-=il |I-ph [U 3 - 1
Aulacoseira italica (Ehr.) Simonsen Ogh-ind |al-il |I-ph [U 4 1 2
Aulacoseira spp. Ogh-unk |unk I-ph |U 19 17 14
Caloneis silicula (Ehr.) Cleve Ogh-ind |al-il [ind |0 - 1 1
Cyclotella spp. Ogh-unk |unk |-ph 13 17 7
Cymbella navicul iformis Auerswald Ogh-ind |ind ind |0 - - 1
Cymbella spp. Ogh-unk |unk unk 2 1 1
Diploneis ovalis (Hilse) Cleve Ogh-ind l|al-il |ind - 1 -
Diploneis parma GCleve Ogh-ind |ind ind |0 - 1 -
Diploneis spp. Ogh-unk |unk unk 2 2 1
Epithemia spp. Ogh-unk |unk unk 2 5 1
Eunotia pectinalis var. minor (Kuetz.) Rabenhorst Ogh-hob |ac—il |ind |0 1 1 1
Eunotia spp. Ogh-unk |unk  |unk 1 3 3
Fragilaria ulna (Nitzsch) Lange-Bertalot Ogh-ind |al-il [ind |O,U 2 1 -
Fragilaria spp. Ogh-unk |unk unk 3 3 2
Frustulia vulgaris (Thwaites) De Toni Ogh-ind |al-il |ind |U 1 - -
Geissleria ignota (Krasske) Lange-Bertalot et Metzeltin Ogh-ind |ind ind |RB 1 - -
Gomphonema acuminatum Ehrenberg Ogh-ind |ind |-ph |0 - 1 -
Gomphonema angustatum (Kuetz.) Rabenhorst Ogh-ind |al-il |ind |U 1 2 1
Gomphonema angustum GC. Agardh Ogh-ind |al-il [ind |U - 1 -
Gomphonema parvul/um (Kuetz.) Kuetzing Ogh-ind |ind ind |U - 3 -
Gomphonema spp. Ogh-unk |unk unk 2 2 1
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind |al-il |ind |[RA,U 1-10 8 7 12
Hantzschia vivax (W.Smith) M.Preagallo Ogh-ind |al-il [ind |U 1 - -
Lemnicola hungarica (Grun.) Round & Basson Ogh-ind |al-il |ind [U 1-3 - 9 -
Luticola mutica (Kuetz.)D.G.Mann Ogh-ind l|al-il |ind |RA,S 1-5 13 8 9
MNeridion circulare var. constrictum (Ralfs) Van Heurck Ogh-ind |al-il |r-bi |K T - 1 -
Navicula confervacea (Kuetz.) Grunow Ogh-ind |al-bi |ind |RB,S - 1 9
Navicula contenta Grunow Ogh-ind |al-il |ind |RA, T 1-6 3 2 7
Navicula contenta fo. biceps (Arn.) Hustedt Ogh-ind |al-il |ind |RA, T 8 3 1
Navicula elginensis var. neglecta (Krass.) Patrick Ogh-ind |al-il |r-ph [U - 1 2
Navicula spp. Ogh-unk |unk unk - - 1
Neidium alpinum Hustedt Ogh-unk |unk ind |RA - 1 -
Neidium amp/iatum (Ehr.) Krammer Ogh-ind |ind I-ph |0 1 - 1
Neidium iridis (Ehr.) Cleve 0Ogh-hob |ac—il [I-bi |0 - 1 -
Neidium spp. Ogh-unk |unk  |unk 1 3 -
Nitzschia amphibia Grunow Ogh-ind |al-bi |ind |[S - 2 -
Nitzschia brevissima Grunow Ogh-ind |al-il |ind |RB,U 2 1 -
Nitzschia debilis (Arn.) Grunow Ogh-ind |al-il |ind |[RB,U 1 1 -
Nitzschia spp. Ogh-unk |unk unk 1 3 -
Pinnularia acrosphaeria W.Smith Ogh-ind |al-il |l-ph |N,0,U 1 - 5
Pinnularia borealis Ehrenberg Ogh-ind |ind ind |RA 3 1 -
Pinnularia borealis var. /[inearis M.Peragallo Ogh-ind |ind ind |RA 1 - -
Pinnularia borealis var. rectangularis Carlson Ogh-ind |ind ind |RA 1 - -




ICHEMEKIKIC BT B MR 2 I BB IR, ORI AR BT 2 e NEMME LTWns, e, B
WIKDEEYE « 7V AV EOWIT NN DONZ T TEL, BEOHEEIXEMTHSEZ N2 0 E,
BRI ORI 2B 4T % ETRERAIRTH S, MRE. 7080 RN 35 ~ 50%., B4
FE 5 ~ 10%. &R 15 ~ 20%, ANIHRED 25 ~ 35% FEHIL T\ 5,

FUKISH S 2 E. HNDH 2/KEOEY) (a6 - REOESE - KEMEE L) IHNEEET
HEHETH D, FHCHIRRN DD % K 5 /K Tl S EE HER R WREREZ Ik R, iciin
xRl HEESFHERQ)

i = £t B | AR
B pH | ik | $E4E7E BE EEL EH9

Pinnularia braunii (Grun.) Cleve Ogh-hob |ac-bi |I-ph |S - 3 -
Pinnularia gibba Ehrenberg Ogh-ind |ac-il |ind |0 - 1 -
Pinnularia gibba var. dissimilis H.Kobayasi Ogh-hob |ac-il [ind |0 - 1 -
Pinnularia gibba var. /inearis Hustedt Ogh-hob |ac-il [ind |0 - 1 -
Pinnularia microstauron (Ehr.) Cleve Ogh-ind l|ac-il |ind |[S 1 1 7
Pinnularia rupestris Hantzsch Ogh-hob |ac-il [ind |0 1 1
Pinnularia subcapitata Gregory Ogh-ind |ac-il [ind |RB,S 2 1
Pinnularia viridis (Nitz.) Ehrenberg Ogh-ind |ind ind |0 1 - -
Pinnularia spp. Ogh-unk |unk unk 9 16 21
Placoneis elginensis (Greg.) Cox Ogh-ind |al-il |ind |O,U 1 1 3
Rhopalodia gibba (Ehr.) Mueller Ogh-ind |al-il |ind |O,U - - 2
Sellaphora baci/lum (Ehr.) D.G.Mann Ogh-ind |al-il |ind U - - 1
Sellaphora laevissima (Kuetz.) D.G.Mann Ogh-ind |ind ind (U - 5 "
Sellaphora pupula (Kuetz.) Mereschkowsky Ogh-ind |ind ind [S,U 1 1 4
Stauroneis anceps Ehrenberg Ogh-ind |ind ind |T 1 - -
Stauroneis phoenicenteron (Nitz.) Ehrenberg Ogh-ind |ind I-ph [N, 0, U 1-12 2 2 3
Stauroneis phoenicenteron fo. gracilis (Ehr.) Hustedt Ogh-ind |ind I-ph [N, 0, U 1 - -
Stauroneis spp. Ogh-unk |unk unk 3 2 1
Staurosira construens Ehrenberg Ogh-ind |al-il |I-ph |U - - 1
Surirella angusta Kuetzing Ogh-ind |al-il |r-bi (U - - 1
Surirella spp. Ogh-unk |unk unk - 1 -
wmKERE 0 0 0
K~ AKERE 0 0 1
BRKERE 0 1 1
WK~ FRKERE 1 1 3
Mok EiE 209 213 204
EEILARY 210 215 209
JLI
BN EREREICHT HEGHE pH:KKFA F Vv REICH T H#EIEMHE FKFAKIZH T BERE

Euh LEKERE al-bi:BE7ILAYIEE [-bi:EibKMHEFE

Euh-Meh: K EfE-HAKEE al-il:3F7ILAhYikTE |-ph:4F 1k K P78

Meh CRIKETE ind pHAEMXTE ind [RAKFEME

Ogh-Meh: K EfE-KAKEE ac—i | IFEEIERE r—ph:3F iK% 5E

Ogh-hi | - BIEFIE MR ac-bi EEMRE r-bi:BEiRKMHEE

Ogh-ind: BIE R EMHE unk pHABAfE unk KT EHFE

Ogh-hob: B 1G HIE M8
Ogh-unk: &1 FEATE

RIEIEIEE
ASVEIRIZIE BNBIEIERE ClIE/KERIGIEIER C2AKEIGIEIERE
D1:iE/KIE TBIEIZTE D2:R/KIE TiBiEZiE
E1EKEE FRIEIEE E2RKEBETRIEEE FAKEEEHOLLEE/NE,1988)
Gif/KiZWAETRR HA OISR o ERERIEERE Kb~ T35
LERTRMET)IEZEE ML3EHEERE NARREMIBER OGAREMMELR
PEERRIEIEERE QESEEEH (UEERE 1990)
SHFEAME ULERMERE T EKMEFE(LL EIXAsai & Watanabe,1995)
REEAIEFE(RAAR, RBBE, RIKRX S, FHE-JEM,1991)
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Pinnularia subcapitata [RB;S] °
Navicula confervacea [RB;S] o m
Pinnularia borealis [RA] °
Navicula contenta fo. biceps [RA;T] g °
Navicula contenta [RA;T]6 ® m
Luticola mutica [RA;S] %5 1l wm =
——— Hantzschia amphioxys [RA;U] %10 g wm B
Stauroneis spp. — © ©®

Pinnularia spp. __.l
Nitzschia spp. _e
Neidium spp. e

Fragilaria spp. — — @

110%

,§7K FAK—ROKEREE R - B AR R

Eunotia spp. _®
Epithemia spp. e °

— Stauroneis phoenicenteron [N;O;U] %12 e e

TR REHRSEAERL, RKEBOERMY
(Dttilzt&ﬂ(it%io) BEteEHELTES X
THHLIZ, WFThH100@ AL EigHEh -

R At XS

Pinnularia braunii [S]
Pinnularia acrosphaeria [N;O;U]

Cyclotellaspp. 1l I =

HEIZONTET,

BE. @IX1%RKHE., +I(X100EFKFEDHH

[SDOVWTHRIEL-BEEERY .

RIEEEE
Aulacoseira spp. [U] ul SR
Aulacoseiraitalica[lU] _ o o B:NiEE1E R
Aulacoseira islandica[U] — @ Ol B IRIRIE
C2:RKEIFIEIEE
: D1:5ﬁ7}<5'}‘§:|:;:%?'a‘*%$§
Aulacoseira granulata [M;U] 2 : D2 KB H T iRIFIRIE
E1.:;ﬁ7K;E§:F;§%¥E#§E
Aulacoseira distans [N;U] == _® N
. (AE[F/M2,1988)
Aulacoseira crassipunctata [M;U] 31 l_._l G KiF TR
H:3A] O bt AE B

Sellaphora pupula [S;U] o o
Sellaphora laevissima [U] m
Placoneis elginensis [O;U] ¢ o

%1 TEERLEHE

J: b SRR I$REE
KiFR ~ TR ) [ $E 4278
Lof TR A ) | $E R AE

| Pinnularia microstauron [S] ¢ e MR 2 A
Lemnicola hungarica [U] %3 - N:B BRI Hh R AR AR
Gomphonema parvulum [U] OBRIBIBIELIE
Amphora ovalis var. affinis [T] 4 gaﬁi’;g@iﬁ
—mm N ERES
BOKAERE | (L4 E (X R, 1990)
Rk ~E kR S E AR
K UK
:ﬁ K"’fl: Kg‘:*i s TAFEKMERE
37 f_"7 = (LLE [&Asai and Watanabe,1995)
BKERE L RUBE4 T
= (RA-AEE RB:BEE, {R%-JE/,1991)
B oE oM ) i -
15 9 XESEREROEETEES
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DIV E I 2 HRFZ U KR E LT L TW S, TUKANERIIE, EBHICTEEBTE
UL H 2. TNEDRPFIKIICZ N ERFTH D, B, MHUKIERE & KA ETER D 2
CENEMERTSH 20, df bk MR 3K 2 Pl BT 9 2 iR O (A E S %o PRl iR, it
1D % WIKIRADERE 21615 %o FERUE IKPEREDME L UL (kD 45 ~ 60% 2 LT %, i,
TUKAENERED 25 ~ 35%, AHIREAY 10 ~ 20% FREDMENHRZRL TV,

¥, BOKEMOIZIE, KD ST DN ZRE FCOAEB I MM AEL. oz
FEAEEE EMPA T, KPR TEET2HEFEX D LTS, BAEEERE, O W REZ 85T 5
TS, HEREZHEET 5 LT CHELMETH 5, KAEEE R EHERO IR, KA HE
7Y 80 ~ 90%. FEAHESEM 10 ~ 20% TH %,

ZHEIRTCERHMMNICES S NcMIE, KA T Ik/K Y O Aulacoseira crassipunctata.,
Aulacoseira distans., Aulacoseira granulata, Aulacoseira spp.. Stauroneis phoenicenteron, FE4EEREED
Hantzschia amphioxys. Luticora mutica. {Hi/KAHFED Pinnularia spp. % T %,

(2) KRIEDH

FER 22 2,88 2 BICIR T, R ERR LH A2 (BIERR TR S ) 1B 2 TR ZICBW T,
WINOREE LIC (BEL) ICofidnic, 7z, BIEEK 5128V T, 4.75m~ 9.5mficHd
WA LTz, iR 5 TREVMAETH D, k9 TREVMAETH S,

4. ER

BTSSR DHEE S NS HERERFOERBEIC DWW TS, RO AR £ 7213 B BRI DOV
THb L, GKEMTIEKMERED Aulacoseira crassipunctata \&. FEPNCHTE U THEB L, EIRE KRS
DYIRNASREDR KM BT % (Krammer & Lange-Bertalot,1991), 7z, JEAEMEDKIENS L
E LIBT3 & X5 (F)11,2006), Aulacoseira distans VX ERHET#EE4EY) (tychoplankton) TH O |
HHEIZEE ORI B OKP ORI EEF I 5L SN (Van Landingham,1970), 1
MK OfEERE L TN 51D (Round, 1961), ILHIOIIFICEED S RKEORTH 2 L OMEL H S
(Hustedt,1930), Aulacoseira granulata 3iZlEETH O, BREZEKHOFFEICEDH NS T LHZ
WeEND (Stoermer & Yang,1968). AMEE, LD, & BFREDIKIRD H % MIHICHE Y
KRB ENZLEENLZVWETH S, 51T, Stauroneis phoenicenteron l&. FLigHy, JAHIIC IE/KIE{IC
RHOBNZFTHZM, Cholnoky (1968) (diE pH Z 6.8 ICK DM TH B L LTV, AREE
HiSP A - A OBAFED K EF T 25 TH %,

FEAEEMED Hantzschia amphioxys. Luticora mutica l&. /KHPRIKIEDERELN DTz & 21X a7 =25
BIRE FRYOXRERE A DR, THEOREH G & RGUCHESL U 7 BRI TS 2 —HE (M2 ,1986)
TH %, F#<. Hantzschia amphioxys. Luticora mutica (%, #E/K U7z THARICHZ 5 5 T &
DTEBRFLINS (DU - Ui ,1989,1991),

Bk, R LORHEORHEE UTiE, LRIEDRZSHENZEDONE &b MITEENZ N
EWD ., RAHEORHEZEL TV,



&2 HEDER

Gt

T8

GEL
(%)

IV b
(%)

Ht
(%)

T
(IS3E)

(%) ==

il

2.5Y3/3 BEA 1 —T48

17.1

17.8

343

LiC

S5

2.5Y4/3 A1) —J48

15.1

17.8

31.3

LiC

A9

2.5Y4/2 BEIKE

11.2

28.7

22.4

37.7

LiC

1) 1% ERTEFREERLENFEE

NCHBIFBEHEX,

LiC- - -8B+ (R 1+25~45%. /)L b0~45%. B210~55%)

2) 18 1 X UE/IVRERICE CTHRIEE L B (EME BMOKERTRHEE,1967)Ic K B,

3)N.D. : K&,

Gty

100.0

i

EINAEHEAR

90.0

®
o
o

70.0

o

w
== =4
o o o

300

BEEBEHE %

200

100

00

"0001

SRS

100.0

001 0.1

1

HEXS mm

100

90.0

80.0

700

60.0

500

b

400

300

200

BEEEENE %

100

00

0.001

Eg ST

100.0

001 0.1

1

HEXS mm

100

90.0

80.0

700

60.0

500

400

300

BEEEENE %

200

100

00

"0001

001 0.1

1

HEXS mm

B2K

RIEE D HAER

100

% so

=ARE (ERE

50 IV %

40 /~ 60
30/sc ® ic sic 70
80

scL c SicL

10 /)
A sL L sil w
0 100

100 90

80 70 60 50 40 30 20 10 O
%

10070

100 90

#it% s

30

80 70 60 50 40 30 20 10 0
%

10040

50 ¥V b%

40/~ ° 60
sc LiC SiC

of

70
scL c SicL 280

]Q s L SiL 3@
04 100

100 90

80 70 60 50 40 30 20 10 0
%

87



88

DLEE D, AR ZERI L TR B E > )V BB OHEREREIIC DWW T, B ba DA REME & RESEME RO
S, BEIEOKZIHZ TEMEORE NCh T D EHEEEI NS, 72U, BEAERG EZ2 TR
AR THZ T M. FAN S TENRIVAATZATREENE Z 5N 5,

—Ji. HHEORHICOWTHS &, abRERRHC BT, B 1 RURE 5 Tl LA E L. [F
FRDAARIR DB FED 5N TS A, Gk 9 Tldfthod 2 AURHE EHHRUNBHIRIC A S Nz, Bfce
&, LR — RN BRI E N CRITIKEBIC 72 2 Y, (SR DIHRIC K D fLBRICZESIMN A D . 1t
RAEL 7525 K5 &M FCRMILE DD IR ENEE NG, £z, BOZ A, HIFKMO B -
FREICKEK T 2B 00IRLICKDEKINE T EEHLNTVS, ThoDZ &b, Wk 1 -5
DIF SN, HERR R CICHRZ 0 IRT K5 BRRRICH S TeTREMED B B, KB ZH S L. Bk
1 DFDRRMKITH B, Bk 1+ 5 OV NE FARDIFEHIRRZ iV T D MR IFHELIL Th 5,
ChRL, BRI 9. IV E - KL 60% &£ <, i 23R L HeRB EIKIE TH S, Al
BEXOHEMNCHARNMMRNTHB O, BIHIIKX BN SRR 5 Eai 1 DBk L. D UBEN TER
9MREMENT VD, Ko T, KREOEDNKTED S ORBHCERT 2 7% 51X, Mk E a8 9 $REH
MEDE, GR 1 - 5 BRI OF 5 DRRTRISGE O ATREMED D O . IKERYEL SV FEDH1H S e
SNFATHEME BRI S N B,

DUEORERK D BB 5135 B I D/KIFED S % MR DBREINS ., KLEDH T MI1H 5 D
JLEHER O M REME DR S Nz, FRIBHAIRINE BB & IKERYE S )V NEHHERTT 235 mE, PE il
DMK D KL, KD ORTVHIIETH 5 EWMERINT VS, Ko T, AHIKIT/KDEE
MH->1eT LA IUGNDL OO, Kz LHIPICHE S K2 H 2 LA TH -1 L IdE X
iz <y,

A (1996) 12 &5 &, WAL TEED 58 Tkn Bt F T/ S AR Z TR L
TV AAGEIELS KT E SICMRAITIEBEZE AR OREZIRONGZNEENTV S, Ko T.
AlREME & U T A X OM G5 IS A OBREIDMAE Uy W OIUE & E ISV itliE O ey 2 L
WMITECTHEXNICHER LIz LR EMES NS,

BB, HEFATEEREOM OIS ETN TV S, BIKRICK > TE S ENTHEROH
EZIERICINEETH 20, BB, 1) IO EREED I~ 20% FEEN T BB 5N 5, 2)
KA DFREOHITHTE =R 5 O b AIFFRH ENIR. 3) REEDORHEE L i ORHENEIE L T
W5 TR ERF ORI LIS D, EICRMMIC RSN 2 IR S Niawn, 4) BRI EE I 51
FEDPEHI ORFRUZ. INFEEBOTUKAERD LERAVE < RO TR - NBTEO ik AR 2 FARICHERRL E 1.
NEEEDOREREZ DR WEMIC D S, 5) oATadl RO, MRS ORIR A HERY) T, 1IN BV
MICH %75 EDREMNET 5N %, SHEOEE, HHICAEE T 2HEOETIZDENEDD, MeHT
T H 2 HVUKERE (FUKTEE TBIEIERE ) RN e b, Fidd 4 ISEVEAICH B & 5
HTEMNTE, CTOTENHIUHOERE UTHEDOMREMEER L THLEND 5, KB, F1%.
FERZ NS Z2BRDNy 77— 2 & LT, #SCRHRLIEOAMIKIC B0 2, HRE ORI AR
DZELEHLMC L THEIREDRDH B LFZ 5,
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. Aulacoseira crassipunctata Krammer
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. Aulacoseira granulata (Ehr.) Simonsen
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. Lemnicola hungarica (Grun.) Round & Basson
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. Amphora ovalis var. affinis (Kuetz.) Van Heurck
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. Luticola mutica (Kuetz.)D.G.Mann
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. Nitzschia lorenziana Grunow
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10. Hantzschia amphioxys (Ehr.) Grunow
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