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2. Otk

(1) EREHH

HECRETT g iR L, BFRIKFEK, BRI, BARILREONRICYE -
fbFREZ LT, BRACAZIRET 5, MEICHET IRE L THRL 2%k, H3—
HIALICHT LERESEL, Bk, 727y 7 ATHALT, AAT LIS
I — MEVERY B, MBI, BB TR 6005 B 5\ IZ100085 TIT W, A h =
HIVAT =V THEBEOWHIE > GER L, BEZSFIU LERAET 250251
200fB R DL L FE - BT A (B DA WEREHI Z DR Y Tl wv), ORI,
FIIE 2 (1998). Krammer (1992). Krammer and Lange-Bertalot (1986. 1988,
1991a, 1991b) % &% BT 5,

Bl ERE R, TR, Pk~ R KARE, RAKAETEDNFIZIER, £0dh oK iEEE%
TIT 7Ry MECIERZ:—ERTRT, 2B, RKEFETS S CAERBRS L,
W - KRFEA A VIRE (pH) - FAKICKH T 2BEIBEEICOWTHIRT . T2, RERE
IOV TIREDONELER T €L Ty 2R EARKI0ME AL EOEHI oW T,
FEHEE2. 0% U EOEBELFEHEICOWT, EFEHBEICABEDBN AN ERT 2.
F 7o, ER LA BB E > RESA R T A HE L LT, ERROHBFELRD 5,
B, HRRBRBEOMATIZ, WK~ EAKRERIIOWTIZ/MS (1988) . RAKAERIZDOW
TIREHE (1990). BEAEFERICOWTIIOHE - WA (1991) ., {HEMm IS 2w ClidAsal
and Watanabe (1995) DEREIRIEM L2 BE L T4,

(2) 1R

KRB0 g lcoWT, KEEILS ) w7 202 & 2L, B, Eil (RfbHss : L&
2.3) WX B2HEEWOSHE. 7 oALKRERIC L ZEWE OB, T M) VA (MK
BEBR O @ IRGEER 1 DRAW) WHEIC L W EET OV O —ADGHEITV, PH
ACERVLIR A i L O R IRE T A, KRR 7)) Y THALTT LS - b %
TR L. BFEMBET T LT — bR ER L, HBT 28 TOMEEIZO W TH
AT %o

MRIEFEE - B RO—EXR, BLOEEEMEAEDRM A E L TER
5o HPFDORKIEK IEARIERBREE . FARTEN - ¥ FHT 138050 & AHAEY
PRV ENEREKE LT, BOECHEELZHEE LERT %,

(3) HEEERE RS BT

BEKI0gOREHIOWTIE, BBREEZNE L%k, BEBILkEKEERICZE S
B & 8 OBZ:, BEWEE (70W, 250KHz. 140) 12X 205k, Tk
B LMok, RSV IAFVEEF MY o (JLE2.5) 10X 5 ERSBE
ENEICATV, BB - AL CREEERR R & 0B - IR T 5. THNEREEL S VIR
WML 7, AN—HAITATET L, RS D, 20K, 7Vav9 v 7 ATH
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ALTTUNG = b2 flT 2, COB, 7L87 — MERICHWGITRER, )
PV T LT — P OFRHE L EE L EHICETET 5,

BRI EFEEME T TS LT — bemEEEE L, HET 514 2B 0ES (3
B LR ORISR 2 ERRE (DT, SMRERA L ITR) BLUES
OBV IC RS A EWEERRA (DT, SEMREERA L IER) 2. [FE - 5HY
bo B, FEICITERHE - M (1986) DHEHESE LT 5,

FERE, RSN ERAOEE L MY EBRREEO—BERTRT, $/2. &
FIE OB EE L 72 OBMIEILD HRERLHIA IOV THRETT 2 72012,
TR R OB WL ENRT 5, 2, AELBZHEY 1 ¢dbh o
PBEICHBE L TRILbDTH 5,

3. f R

(1) BB
RRERL, W28, LT, EHAITEITHERERT
B ETFERERBX

HEAIZ6RBE DIZEACER LR, o, ILADRFIREDEL, Eh
7oL Tz, FERSEREIZ, 1I3RIEETH 5,

RBFEET 1 ~6D0OENT AEEILA L. Hantzschia amphioxys. Navicula
mutica #M®H L LT, BLOar R HERELZ ELPDDR) 2 /LR
RBICOAHRS D, OBV REEEARE (F8E - BN, 1991) 5% W
MZH %,

- BREMKX

AT 1~ 313, ERT 2ERCADI0EARDT LIEF IR, E2 Ik
ENDLEHBADORMAREBIIELS, BRIV ERL WD, ERoEFHE. 158
AMEHETH 2, S LCREES 413, MAtIcikz 5132 CEEILA P EL
%o BEEMBUIRAETEDE L T 575, FEVEEEER O IRERL PO ER T 5, Wk
DEREN (ERE. KFEA L VRE, AT 28I068) 13, BN E
(NEDIEFICIEE R SR HH) . pHAEERE (pH7. OfFE D H ik KIBITHR & X <
BT HHE) ., WAANEEE GEAIICS 1K S @ ICEFT A1) L EA+If
TRAKVERE (AR D K KCAEFTLHE) PLET L,

TR ENM D Gomphonema parvulum H3KI40% & L L. WK ~RAKRMD Navicula
veneta, WFHAKMETD O o~ F it I H8EEAERE & S N5 Achnanthes lanceolata
PR ENE, THITHBEL T, WARNEM.D Achnanthes hungarica. Nitzschia
umbonata 7x L b EMT b, TN DD TAchnanthes lanceolata % B { M
Bk, PRE~EREOKBICHWIIERTL2EETH L, /2. i~ TiHkm
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x1

HEDFER

i . 3 I3 e IR T EBRIE R X BEREMX
%5 pH UK | $iEAE 1 2 3 4 5 6 1 2 3 4

Nitzschia hungarica Grunow Meh E1 - - - - - - - - 1
Synedra tabulata Agardh Meh === 1
Amphora fontinalis Hustedt Ogh-Meh | al-il | ind - - - 1 - - - - - -
Navicula veneta Kuetzing Ogh-Meh | al-il | ind U - - - - - - - - 41
Nitzschia frustulum (Kuetz.) Grunow Ogh-Meh | al-bi | ind - - - - - - - - -2
Nitzschia levidensis var. victoriae Grunow Ogh-Meh | al-il | ind | U - - - - - - - - - 1
Nitzschia palea (Kuetz.) W.Smith Ogh-Meh | ind ind |S T |
_Rhopalodia gibberula (Ehr.) 0.Muller Ogh-Meh | al-il | ind ——m = 1o
Achnanthes hungarica Grunow Ogh-ind | al-il | ind U - - - - - - - - - 9
Achnanthes lanceolata (Breb.) Grunow Ogh-ind | ind |r-ph |KT - - - - -4 - - - - 38
Achnanthes montana Krasske Ogh-ind | ind ind RLT - - - - - - - - 1
Amphora affinis Kuetzing Ogh-ind | al-il | ind U - - - - 1 - - - - -
Amphora montana Krasske Ogh-ind | ind ind RA - - - - - - - - - 3
Amphora normanii Rabenhorst Ogh-ind | ind ind RB - - - - - - - - 1 2
Aulacoseira italica (Ehr.) Simonsen Ogh-ind | al-il | I-ph | U - - - 1 - - - - -
Cymbella spp. Ogh-unk | unk unk - - - - - - - -
Diatomella balfouriana (W.Smith) Grevil Ogh-ind | ind ind |RA - - - 2 - - - - - -
Diploneis ovalis (Hilse) Cleve Ogh-ind | al-il | ind - - - - - - - -1
Diploneis parma Cleve Ogh-ind | ind ind - - - - - - 1 1 - -
Diploneis yatukaensis Horikawa et Okuno Ogh-ind | ind I-ph | RI - - - - - - 1 - - -
Diploneis spp. Ogh-unk | unk unk 1 - - 1 - 2 1 2 -
Eunotia pectinalis var. minor (Kuetz.) Rabenhorst Ogh-hob | ac-il | ind |0 - - - - 1 - - - - -
Eunotia praerupta Ehrenberg Ogh-hob | ac-il | I-ph | RB,0,T - 1 1 - - 1 - 1 1 -
Eunotia praerupta var. bidens Grunow Ogh-hob | ac-il | I-ph | RB,0 - - - - - - 2 - - -
Eunotia spp. Ogh-unk | unk | unk - - - 1 - - - - -
Fragilaria ulna (Nitzsch) Lange-Bertalot Ogh-ind | al-il | ind - - - - - - - - -
Fragilaria spp. Ogh-unk | unk unk - - - - - - - 1 - -
Gomphonema parvulum Kuetzing Ogh-ind | ind ind |U - - - - - - - - 1 76
Gomphonema spp. Ogh-unk | unk | unk - - - - 1 - - - - -
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind | al-il | ind | RA,U 5 - 5 9 1 3 2 3 1
Meridion circulae var. constrictum (Relfs) V.Heurck |Ogh-ind |al-il | r-bi |K,T - - - - 1 - - - - -
Navicula confervacea (Kuetz.) Grunow Ogh-ind | al-bi | ind RB,S - - - - 2 - - - - 1
Navicula contenta Grunow Ogh-ind | al-il | ind |RA,T - - - - = - - 1 - -
Navicula contenta fo. biceps (Arnott) Hustedt Ogh-ind | al-il | ind RA, T - - - - - - - - - 8
Navicula elginensis (Greg.) Ralfs Ogh-ind | al-il | ind 0,U - - 1 - - - - - -
Navicula elginensis var. neglecta ( Krass.) Patrick |Ogh-ind|al-il|r-ph |U - - - - - - - - - 1
Navicula mutica Kuetzing Ogh-ind | al-il | ind | RA,S 1 2 - - 2 2 5 2 - 5
Navicula mutica var. ventricosa (Kuetz.) Cleve Ogh-ind | al-il | ind | RI - - - - - - - - 1
Navicula placenta fo. obtusa Meister Ogh-ind | al-il | ind - - - - - - - 1 - -
Navicula seminulum Grunow Ogh-ind | ind ind |RB,S - - - - - - - - - 3
Nitzschia amphibia Grunow Ogh-ind | al-bi | ind |S - - - - - - - - - 1
Nitzschia brevissima Grunow Ogh-ind | al-il | ind RB, U - 1 - 1 - - 2 - - 1
Nitzschia hantzschiana Rabenhorst Ogh-ind | al-bi | ind - - - === 1 - - -
Nitzschia umbonata (Ehr.) Lange-B. Ogh-ind | al-il [ ind | U - - - - - - - - - 4
Pinnularia borealis Ehrenberg Ogh-ind | ind ind RA - - - - 1 - - - - -
Pinnularia brebissonii (Kuetz.) Rabenhorst Ogh-ind | ind ind U - - - - - - - 1 1
Pinnularia microstauron (Ehr.) Cleve Ogh-ind | ac-il | ind S - - - - - - - - - 1
Pinnularia obscura Krasske Ogh-ind | ind ind |RA e |
Pinnularia schoenfelderi Krammer Ogh-ind | ind ind |RI - ~ - - - - - - - 1
Pinnularia schroederii (Hust.) Krammer Ogh-ind | ind ind RI - - - - - - - - - 1
Pinnularia spp. Ogh-unk | unk | unk 1 - - - - - 1 - - -
Sellaphora pupula (Kuetz.) Mereschkowsky Ogh-ind | ind ind S - - - - - - - - - 1
Stauroneis obtusa Lagerstedt Ogh-ind | ind ind |RB - - - - 1 - - - - -
Stauroneis phoenicenteron var. signata Meister Ogh-ind | ind ind - - - - - - - - -
Stauroneis tenera Hustedt Ogh-ind | ind ind |RB - - - - - - - - - 1
Stauroneis spp. Ogh-unk | unk | unk - - - - - - 1 - - -
Surirella ovata var. pinnata (W.Smith) Hustedt Ogh-ind | al-il | r-ph | U e |
KRS 6o 0 0 0 0 0 0 0 0 0
iR~ TR AERESR 6o 0 0 0 0 0 0 0 0 0
RRAEREAF 6o 0 o0 o0 0 0 0 0 0 2
WK~ RREFEART 0o 0 0 2 0 0 0 0 0 46
PAKAETEAT 4 9 1 12 20 4 21 10 9 162
HERAL AR 4 9 1 14 20 4 21 10 9 210

JL

H.R. LRSI B pH D KFEA A T Aot C.R. KIS Bl

Meh — :KAFE al-bi : EL7 V7 ) PR 1-bi Bl RPERE

Ogh-Meh : RK—i"KERE al-il &7 v i) VR 1-ph © 8 1K AR

Ogh-ind ;| HHEAE AR ind  pHAEVAE ind  WAAERE

Ogh-hob | B HEE MAE ac-il @ IR unk  PEAKASHERE

Ogh-unk : FIEABIFE unk : pHASHEEE

TR AR

El ! KRR TR (L hid/Mg, 1983)

KD ~TRETIEEE 0 BIRBNMASER (Ui, 1990)

S UHHEEMAE U RMGEIOMERE T o AFEAMRE (D EidAsai, K. & Watanabe, T.,
R BEAEESE (RA: AR, RB: BEE, RIEE. U4 - EA. 1991)
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JNHERERERE & 3. W~ TSmO EE R, FiRt. BHRER., %%
B SICER L THEAT 2,0, TOREAIRET AL TEHMEIEL X
N5n (%R, 1990), BEAEEME L Uik, AR DAmphora montana. Navicula
contenta fo. biceps. Navicula mutica ENRREBHERT 5,
(2) ¥t
MRER2, M3 - 4ITRT, MEHTHEBOTEEELNA 7 4 ¥ THAZZ S DIE,
HHEOXPRER D DERT, B, KAEHBEAI00EEETHD D DIF, #
IR ERERPFEMT AR DH DT, HWB LB +CTERTHICE ED
THL, UTF, EZ e ITERERT,
- BIEFERERMX

R EaOEIRIZ, HBES 1 ~4 LBF TS - 6 TRL D, ABEF 1 ~4
RO DRAFIRESBWRIFCH ) . BHERD LV, KEFSS5 - 613,
WAL E OB EE DD % < DT IR S B IEHILA b RAFREEE N,
72 WEES 2 ~ 6 TIEIMN L RIEMPBSLEENS,

FERARATEHDOEREZ AL E, IVBFRLEL L, ROTEIR - v VBB
ENMb, Zofh, AXE -3+ IRaFIHE  aFIBT7 AN VEE - = LVE—
FYRBREEND . CON, THAXVERE, REES 1 THENS RIS
5o

BRI TIE, AAF - YY) IHE - 72y FH—Y FE Y h IR O
WM END, TON, A4 AFHE EMLICH2WENT 2, $72. 3 X7 CEIHH
SNTHEY, FITHEHFES 3 ~ 1 ThEBNE RIS 5,

- EREHX

AKX T, RAFIREE - BEHE & b IEFITE YV, FRICRBEES 1 ~ 3 3ERiLs
DB D % v FHBES 4 ZERRRSEBEVD OO, EEMHTHTE HHRE
DEMPROONL, REAEHTREYVENFELL, T - VIR - THHVHE
RENVERT B, EAREHTEIAARDPE ., THAFR—v k. axFELRE?
9,

(3) HEPEERE K5y B
fREE3, 5 - 61T, FRE» O IIHYEBRESBREENE DD, 7
WERE L, REICEHO/ML (BEE) PSRBOONL, BT, #EE0ERE G
b,
B FRBRMERE X

ORISR EE SR DR EE R A A =1k, T OREES 5 - 6 TE 105 ~13
/g, ABEFETL -2 - 4 THIT~4THME g, ARFS3IFRLD %L
1.5/ g TdH b,

BRI O A AEIZ, REFS 3 2BV, AEFES 6 ~ 1 FTI3IEEHEL TR
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®3 EMEREHSTER

(8 g)
T - ] BT ERRREX EXREHX
AEES 1 2 3 4 5 6 1 2 3 4
A AR A
A IRA FE 313 60 - 141 - 149 506 134 534 518
Y rHERY <R 392 785 199 706 2663 2377 - 1072 271 1243
5 o RLR Y 1019 785 133 1624 2308 2229 11396 7904 5769 1760
¥ o W} 15515 9298 4914 12776 43320 52155 48243 32422 68483 41215
IVE 7444 4770 2058 3600 5326 6686 6584 3483 5983 3935
Y IHRIATF IR 235 60 - 141 355 - 127 - 107 -
T IYEAAXR 705 423 299 847 533 446 1013 - - 104
A F IV F FHE 627 121 100 776 533 504 127 402 214 518
A~ By 9795 5796 2357 6847 7634 10847 16461 8038 18162 8077
A IRV B EERR A
A AL B 549 302 - 424 178 297 380 1474 534 311
Y rER Y <R 470 785 232 847 2130 4012 - 1072 748 1864
5 o ERL AP E 1332 1449 232 1271 3018 6241 7217 5091 1282 2175
& 4 dig} 5093 7788 3320 5859 24678 34027 11143 26527 12179 32413
Vg 470 966 498 776 1243 2526 380 670 1068 1450
AN 157 241 133 - 1065 892 380 - - 207
I~ B 1959 3985 830 1412 6214 8321 3166 2813 5021 7042
& &
A ARIEER TR A 36045 22097 10060 27459 62672 75483 84457 53455 101923 57370
A ARG HE Rk 10030 15516 5246 10588 38526 56315 22665 37647 20833 45461
®Et 46075 37613 15306 38047 101198 131798 107122 91102 122756 102831
i
A MNEFEEERE - - - - - - 127 - - 104

OOENL, ZOEEL, FMBEREAKA60~300MH, g L5, HEIHIBIEER A H3150
~550M8, g BMETH Y, KHL L ENEHEFST 1 TSV,

T2, WTNOHETH 7 v FHERL AT H 2 &0y FHif, 3 VE, 375
THBLAAXBEZ GOV YR, AF TV FFEBLZEPBRIB S, Bicyr
WROREM A H D,

- BREMKX

PUEEAR ORI, 1051, g it TH b, 4 ABIIRBFES 4~ 1
TTHEM L TROONL,, WHIBEREOSEIZ., RBFES 2 TL130ME, g .
AEES 1 - 3 - 4 T500M8,/ giRETH 5, BEMIREBREOEGEIL, RS
2TIRHZ <KL, 500M, g, REFES1 - 3+ 4T300~5001, g BETH 2,
Tz, ABEGTL - 120 3RS I NS A A BEERELBD SN D,

A AEDI TR S N2 R EER R SRAZ T E SRR M X & I 7 R
SN, I rEROEHRTHT D,

4. & %

(1) ZRMhi:
AAEBXORAET 1 ~ 3, BIETEREH X OREEFS 5 - 6 Tk, L
ADBEAERIEE N v ThO OB THRITS N2 IERLA X, RAERED D
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TELAMESBET TES 2o Tzl ATV D § 5, B, EEIIHT 5
EHMAIREICE VB2 EPMoN TS (FI2E, i, 1967), T/, ik

Sl (1971) 12k B &L JRFERNCHSE S 28K OPHUL EITE ORI ARED b1
575, ZORHIEMOTIIABETH S LR TnD, LoT, INHDHAHC
DWW, FETREEE LK, FAMAMARAIERL b EEZ LN, Bt
ABRENLBEOREL FEICKB L TWARVNE SR 5,

—7. BREBXOREFS 4 B L OBRETERBROREEFS 1 ~ 4 TiE, 6
LA DHET IR A Z R SN B o F B2 RARIEK ORI AR & b A
T5h, INX Y, AEUELORA EIRERCRTIIR B~ P LR E F TR
Hl, AR R#ESRW W EEZ NS, Thbb, HHEYVYEEZIHRETS
FAEPETL L CWieEE2ZbNbE, £ 2AT, HINEOHGFNAELXRLE, ThvY
PEL T AMRMBEREDBT L TWBA, TNS DEFMA B 2/ HibH <, L
YAREGAMEHROTIETH L I L, HAPOLHFMFABICE 2B HEORTH
HHIERENDL, FRILEBRKRANOBBIIEVE ENTWES (EhH#EE. 1982),
ABFELICER G O G ICHET 26 - IS HAET 228, SHICHRKED
DhHVWEV)TENEREER TS L. BRORBHELO~Y Y REEEZ: &0+
WHBAHE L TR L CW TR D %, 72, AELATIREIR - VB I
BHEZ R ENTWAE, EIF - VA, BR 2O G IR OBATH CHRMEHE
BT BIRGHEDOHER TH L I b, BREORM - IS/ L Tz R S
bo TOM, EIEBOAF, BIRGERILENOT AT VEIE - V4 FE, HEL
WO IHE - S LVE—7 VFE D UHOMABRERE 2o Tzt Bbhs,
IO OISR T, MPWEHRA TS BB SN TW5E & 7 R RS L6
W EZREIZo/mLTWizeEZONRL,

EZAHT, MIATERIERICAE T B4 - SiBES TITh 7 AER i Tid, -7
A VEE L ET BIRIRATIEDHMAS, TRARMCLIREIC % B & RARBI ARG O B
YA Lz EEEESNTWDE (8 7 - H— o £ B EHE, 1993), F 72
HE TR ICAE T 5 FIEEPIC BT, MBSTHE R 2 & oA B B R
RFCRAVEHEFIHE RO LA T, AR ES S BRI
TIRFEWEOSEM WIS 2 @AM NTWE (V3 ) - F— = A A
1990)s TNHDOFALEAERLILET S L, AEWTIIEIE - vV VBEOMBIRIE W,
T, AEBROIMNCEZR LA, FAEMICNEESES TWwd v, 1
B 2 L L 72720000 LV, 72, S RIOBERBIE, B - SiaEnse T
MBI IZFEIE & ASNDFEDTEMB L BETRE L 2 06, Rz X
LTWa i H 5, $4bb, BIRFEHRONIMTHLHITICL o THEDPZ DR
BoTWhIELEZOLNL, BINTFEICBIT ARERMEIINFEZICHITHY
Ltk BEROBERTITV, S RAEEL BRI OV TIRIEE NS T ELEEND,

52



(2) {KHiDBREL & FafE

(BRAERFCRTHA ~ R R)

BRAEWX TR SN RKER, RERCITIICER I TE Y, fAERREKET
DY AFRD SN T WD, HEYIL, KEICRIKE T 2T 2 MR L, EALIC
7o CHAAL L CRIREH &2 5, RTEHE CRIBSNIERILAEAD L, T
IRASE AR &~ T Ul R AR & & OISR I L - TR T O b, 20
ZehH, RAERARIE, KEOWNTIZHNZ ) RETHEIEAZEAOND,
F72. BORBIZa VB EORB R OKERY), o F 2y FHi—Y XY
B3I, THFR—e 2k, SEFELZEPERTEL WL EEDbNL, 2B, BEEL

SIEEHEED A A EHBRASER T 5, SNTTOFEFMICL L L, HKkHE
SNLHREDPTIE, 1 gH72 0 A AR K EEERAK O 18 £ A35000 18 % 8k 2 4L,
KEFELE LTHHL TWz s EE L TW AR % GEEREEZERT, 1990),
7z, HURIC X o T, 3000fEAZE TH o THRKHEBIRBEINLZ DL E SR
TW5, (BB, 1995), REBUEICBIT 54 +EEEMBEREL. 1gd
720 1000 T CTH ) . FIFE L 72 HEFEERIE 2 E 2 8 Ml 5 DI AARIZHET 5 &
EMIND, ETAT, AIAROM - THEMTIZ, BT CORBEPEIE L L
7oA ORI ICAE S B B HED & | A ABOFEFAL A L MR K 2 S T
B (%) 7 = AR, 1993)0 ATEHAEETIE. MR B 6 I FR
PITON TN EEFN LR S &0 THRE T 285K 5 25, D7 & biRER
B A AP L Tz eSS, FIl (1993) 12X 5 &, 7 ATk
MR BRER AR T ICHR & & O ICRRTERIN 25 e Ly &N T b A ISR VE2 B 4A
STz AL N, AR TR A BIAT L 72 [H3 58 <2 3835 T F 7 8 L R B B
DHEFER DIEIRDFRAF T AW ReMED D 5 LB R TV, BIFEEICBIT ATED G
R € DR 7% SV T, B 5 B O HeFE Y & b 512, AT
rEWHLBE LT E 2w,

COEMTIE, BEAADIZE AR SN2 VzD, HERFRBE IO W TR KR
YL L LV, W—RBHI B W CTREMERRGSHRIL S D Z e h s, HRLA
DHDBHEREW I AF N2 o728 13E TV, FEMIABHTH 555, fif & 00
DERINZ XY 53 - HRLZZWRENES H D, —h, MYWEHBRAOERE AL L, 5l X
& A AEIME SN2, A RBERAOBMEL L, #R T & T2k R
LS, BAERRBEHOBIKEHTIE THTEL MBS TS, REEHRIY S
WZehb, PS4 REBEBEIELIAATE L LITEZ DNV, FFZ, &z
FEBERBX THRIESNZEZR - PRIEOKEE & SN LBHREILELTH, &
AR DSE v, WY1 gH 720 ICEFTNAMYEBERE T LA BTN
EREZDE, A RBMPERASMOERIE LD L MR SN D EREICEL L
E-RbNL, bbb, FEMEOFEZICHHERMSTFELTBY . £ 250 6Nk

53



RASESE - R L2 e EIONE, TOHICOVWTIE, HEREZHOLMIITE
Wiz, SRIOFEEROATIHHBI CE o v, BHFMRIA L EO TR 2
Tho B, EMICHEP- T, &7 ERAFFEHSEINT 5, &V I LERFET
2B WA CEEY S0 LD EOEEISERTRERKRIZR S & JE
THHEHOGMBIRLIZEEZON L,

(BRAEBFAR ~FLBFL)

BT ERF X TR0 b 7z, PRERRK D S EIERCH O RIkEGiE (i
WiR) B (AHES6). HEBAroRKamikRE GREEFES5) T, [Enft
A HELAPRIENE NS00, MEYHRESHRB S NS, £OREMR, ¥
FERNC R A WE AR D L\, WREREE 2 EEADPSHEET A 2 LAT
WA, ¥R ESOMER ESHEE LM EICa ML TWweERIONDL T
ED G, MIARRD LB B o T WREEED b £72, FHLIIZAAFERAF T
VFEFHEBESHALTBY, BB 7GR IVEPERT L TWEEILLNS,
KBUETH A FBEBREIRE SN TWD S, EHRREERRE - SERERE L b1
1 g»h72 0500 T ez, EHICHNARDREDNEDP o7z EZHLND M
2o, TNLORBEDSKEAHL L LTHHSRTWATREREwERbI 2,

HIEEA PO BIKERIEIE, Tl 3RhEEEbAPRE S GV, L2L, 1g
HYICETNHMPEBAOED, THELERE MK & B L TRl bk %
o HTH, ¥ HEBHIHRT AMYEBREAEOHIPE LV, ThH5DZ LR, £
Wi & D FIEOMAREIWAT L L LB I, TN LD SEHBOPMICHEREL 22
EDREE NS, COR, FBIE, FVEREDA AR, YUTES AR, KV
VB, SATICBR EOKERYVEET HRMPFIEL T/ EXLbNL,
72, ABHETHA AEIBRBEND, MUBTA ABEBPRES 2w &b, Th
bHEDLIAALIFEZIT W, 2220, BRBEESRRE )P enZ e b, 8 THlE
PITb Tz &) ke L,

Z OB O EIEEAC LIRS SR B L ORIk E b, 5l & kA
HBREOEDI VRV, INLOBHEIL, LE2rOLATOREEENP W EAHE
EN, ESWRHEOW G2 ERELTWD, INHDOHENL AT, KBHEIZRKDZ
AR ZITTBY ., 2070 HEREEDE L HERYHICHL) A TR 2LaED
Lipipoiz Bbhb, FRICHIKEGEMREIE, 4RO 247 o 7ZBHED H THYEE
BAREEDROL RV LMD, ZORENHEr o 2 BB EINL, EHLAT
HE - FILyFHi—FEY A IEEE, BRI OBERESALTEY .
FNOICHRT HIEMPHT - WL EZON L,

R - PREBORFKGBIRBEICR S &, EARIEHR., hTh 4 ABHER O Ing
BEEL D, ZORIIDOWTIE, RBUETEEMSHEIND KEFEFEN 2V, LL,
A FBOMYWEBRAOEE IR, KEBLE LTILEVWEER S, TOHIE, BHEY

54



Bl - ARV - BREORBOMELZ ESICEE L TWAEEILNE, $72. Lol
FULERICONDUEDGD %, 41k, KHIXE A O I 2 5347 04 %0 [ — B o0 7k
RICELTHENZEEL., SOICRIEEZERLV, B, KBETIE, I X744
BRIAT IR Y, KEMYICHRT /8B L ORFISHENS BB ST
Woho CNLDOEEOHTY, IXTHABIIEHEEREN DL VW0, FkE K
Bed B MREMEDSE Ve SN D, BEHE, I X7 AABAKHEMICES L, KHMHEE
E o TV REEDL D 5,

Al EEACA. FEAEA . WEWEERR R O BEIR A & A BB E L O H B 2 Et L7z,
TORER, AEIFE D OBZMAEEL, AERCRT ~ A0 T Cr VB % 2k
ELTHEY, TLEEINRSEITRFHSER S SHF L e E2bN5, LaL,
HEBPE L@ PE RSBV TEBE SN T AR SIER L KT 2 &, 1212
FREH E A ONLBUETHHBATRL L Z Lo, A H OB EMK A MM % Bk L
TBY. FFHERNTOEIICE o THEDSRZ > TOZZITREMENS 5 2 LSRR X
720 FT7z, AMBEFTIE, SRAERURTHIR LIRS, IO R, 258 - P2
ROKHEPRHE N TV D, LAL, BHICBITBREOHEEICOWTIE, T4
BB LR TE Dol 4. BEBKOERSLMBEL 2 HBHEORE, X5
SR =R BT 2 IR 2 RET 24T o 72 ECE SIZHREEL T & 720,

51 SCHR

L5 (1990) YOKEEEHC X 2 REHEIEMEIE O & HBIEE T~ DOIGH. Fiti
P, 42, p.73—88,

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

JRETAIR - =& 0 - /R 54 (1998) Wi E0ME R, [BERMY], WE
BHEZHSK. p.527-600,

D Bk - JEPEROR (1991) BEAEEEBEDBAE NS 5545 & BT~ O IGH . Bk
FRiby 6. p.23—45,

EEREIATZERT (1990) BRAN614EEEFA O /3T Zathb . TR RAB R 0L S R AL
WSEPARAIRE L TR —5 2 0 —1, p.443—463, FIIEHERRS - M

FEAE NS S R £ > 7 — - AN I E S A 23 T o
HERBATZEAT (1995) BFREIR. WAEICBIT AT T2 b - Fo8— V. R
AL TR i 556148 [ B (FANEHERR) BHENA S 2 (B& 1K) #
JESCIUR AT 4 1. p. 9 —67. B A b V5L 40 S A L SR AR 2 T
TR = - e B (1986) MEWIEERBMEOMT. 2 ORME L TEH. HEIURATFZE. 25, p.31

55



—64,

ANRIE A (1988) ik ORISR O E & HRBEEA~OILM, HIREHE, 27,
p. 1 —20,

Krammer, K. (1992) PINNULARIA, eine Monographie der europaischen Taxa. BIBLIOTHECA
DIATOMOLOGICA, BAND 26, p. 1 —353., BERLIN - STUTTGART.

Krammer, K. and Lange-Bertalot, H. (1986) Bacillariophyceae, Teil 1, Naviculaceae.
Band 2,71 von : Die Suesswasserflora von Mitteleuropa, 876p., Gustav Fischer
Verlag.

Krammer, K. and Lange-Bertalot, H. (1988) Bacillariophyceae, Teil 2, Epithemiaceae,
Bacillariaceae, Surirellaceae. Band 2,2 von : Die Suesswasserflora von
Mitteleuropa, 536p., Gustav Fischer Verlag.

Krammer, K. and Lange-Bertalot, H. (1991a) Bacillariophyceae, Teil 3, Centrales,
Fragilariaceae, Funotiaceae. Band 2,3 von: Die Suesswasserflora von
Mitteleuropa, 230p., Gustav Fischer Verlag.

Krammer, K. and Lange-Bertalot, H. (1991b) Bacillariophyceae, Teil 4, Achnanthaceae,
Kritsche Ergaenzungen zu Navicula (Lineolatae) und Gomphonema. Band 2.4 von
:Die Suesswasserflora von Mitteleuropa, 248p., Gustav Fischer Verlag.

B W (1982) HAKEAGE IHE. p.539. EE,

A A (1967) TAERZ#T]. p. 232, 45 &b,

%) 7 - H = o A BRRAHE (1990) THIEEBRC BT 2488 - HEROT&REtHE .
[ AR RS A O SR LM S AR AT S T TN es—25 2 9 —) | p.479—
518, HIEHERR S - (M) FNEHEE LM AL > & — - RN EEFEAE S
Mo

) = A FRRAAE (1993) AR E T T 2 b - A= VAT, [EIREGE
BRI RE ) S SO L AR A B2 0 AR - DiBlERR )L p.239—263. &
JIE S E AL AR TE 2 o

JESRAIEL (1991) SE¥st. HAOME [UEM ;] WEZBESR [HAOWE S  ME
M7 ], p.143—144, 57 HRRRA &4,

WHKETC - IUAET (1971) 168 - Bav. fbaresil [Mba o], p.50—73, &
VA= el T SV

LT — (1993) HEBTFEICBIT 2 BHOVHEBRE—FD 1 MYWLAICL ZTRED
BE—. [ DU EAL T B ) b S A A s s T R
JEIEHR ], p.247—256,

56



Xk 1 ESE{ER

© 00 N O O s W N

[ e
» o= 9

10um

1

Amphora montana Krasske (BERZEHIX ; 4)
Gomphonema parvulum Kuetzing (BEXRZEHX ; 4)

Gomphonema parvulum Kuetzing (BXZEHMIX ; 4)

. MNavicula veneta Kuetzing (B ZEH#IX ; 4)

. Navicula mutica Kuetzing GEfZFEEMERMLX ; 5)

Navicula seminulum Grunow (EXRZEHMIX ; 4)

. Navicula contenta fo. biceps (Arnott)Hustedt (BEREHIX ; 4)

Hantzschia amphioxys (Bhr.)Grunow (BRZEHIX ; 3)

Nitzschia umbonata (Ehr.)Lange-B. (BARZEHMX ; 4)

Achnanthes lanceolata (Breb.)Grunow (BREHIX ; 4)

Achnanthes lanceolata (Breb.)Grunow (ERZEHIX ; 4)

Achnanthes lanceolata (Breb.)Grunow (BRZEHIX ; 4)
. Achnanthes hungarica Grunow (BREHIX ; 4)

57



o

1)

i
FEB

’

X
B

B fti 5

FE

v g (E&fR

2
4
6
8

)
)
)

1
1
1

.
’

X
X
X
B

)

#

b

TE
TE

EFERHE
=F
EZFE

e
1B
&
ek
1B

& (
& (

&

;1)
X

HIX

u%s

i

BIZTE

B

—VE—

3

L

i

i

i
(i

B
BR
i

=

%

<

3
5

1)

.
’

747

i

#R
i1

(

VR
i

IAFTIET A
1 F%

9’

i

JuL

i

2AFE(
Vil

1)

]

X

(Bfz

R

1)

)

X

B:3:1)

(

B
¢

) 7
UE (

V4
|7/

7

WX ;1)

Ju

i

Bt

7T

=)

58



Bk 3 tEMEEREK

© 00 N O o w =

12.
13.

50 um
1-6 7-13

A A REMRERR G CRIZFERMRIX 5 1) 2. 7T BEMRERE (BREHKX ; 4)
AT E MR (R E X ; 4) 4. FVEEMRRERAE GEEFERERMX ; 4)
275 7 R Rk (EfR T EBRIER X ; 5)

AF T F FHAEMER G GEE T ERKEZIX ; 4)

A A RREMEERR IR GRIZ T EBR MR X 5 2)

A BB GRIZ T ERMER X ; 4)

A F BRI EERR A (BEFEBRIERIX ; 6)

7 3T RRE IR (EREX ; 4) 11 AP EISE MR (EREMK ; 4)

3 VR BB GREZ T EBRMRX ; 3)

V¥ 7 VRSB EERR R GRIZ T EBRMR X ; 4)

59







~_E{— —_ — » ==Aﬁnmm= / S
Il o N BX = N A

@H /I\Lu.ﬁlmm 7N mnnﬁ EM < mwun\
e "
o= ~




T . .
AL N R SR AR B XU\ BHEM - KR £ EH IR R i




Heo  HHUIN-OREERR X A SFRK\ R - BHKEE X H i
CEMNERMENEARR  QEH R IR ; | ORI RIRER R







S  IEN-HEER B XI N\ R - BN L% E
CEENHIIRE =

SN
B=

.
-




o
)

(B 55 b

BEd

@ . . :{é&;&%, . ‘;‘ "M;j

HX AR - BN I 3 5 3 58 N i i

=
S

V
SH

HEZSH B (o

s

N

22
cO>k

e EE 585 I - ) — o 30 i TH— TR S ©)




EE 535 3 i O
) O — PR R R I\ 5] o3 o S N T

o

DN

/)

il )

=g RS

~&



P 4k

o RIRE R O RIFRIRE R & OfFHRE]

LN BRI RR X \ TR £ — . (RKEEDR) HERLRR~




o MENHKEERIXNOSELoE (FKEQRD) HERMER
O RIGEHEHRR | O RIREI® (@) H- <R g [P ok




