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EL®I

FHM X ER (R 2 B IRl R T 26 % 5) 13, PRI &S S 7z Fmi o N
L ETAHXTH L, SRIOFEMFETIE, HEXOXEHEHE L E 2 5T 5 Pk
REEMIRIE T 2 LT OFER, B R S 721320, R SE LLRT O 4 K8 D3RR
SNz,

AROPHTIA TR, B2 MRS 2 R O MR &t RACEEE AT, e T, €O TRROGIKR
EHEREY) & W QA E BT 2 M L RIS L ORI ICBE§ 2 1M 155,

1. 88

SATEUEHE. BIXTHEEL D 200 (408, 5/8). CIXAbBEL ) 24 (178, 18 k&), DIXTVHEE X
D28 (5@, 6/8) &, BRHE240 &0 1 Ao, HERI7HTH LD, GREACEIEIER2 - 3 -
5Z)

FEHHAEI I L 5 & Bt Gh238) X 2Rl o Twid, bR L D) 5, B
PHEED 5 e (1R E) oo —&F T OHRW T, 4 IEH LR (2FHEH) o
MO EZZ LN TWE, FlIZ, 5EPBKEarE2T2E LM, 4@PKkEBErET
HWMHR VM EEI OV M6 %5,

CIXALEED 18 Fg ik, il (1RHIEH) oo —F TOHEW T, BIXTHEED 5 kg & xfit s
HEEZLNTWVD, 17EIEH LV (2FH) OMoMREY EEZ 2 5N Twb, B,
1BENHEIRtaZ R T AR ) PV b, KB ETL2WEEL YD OV 5% 5,

—7. DIXiZ, EAROBRXR CEXALMXAHENTH Y, B CIX & [F Lith TH 2 MERED
BNTWawnk Ehd, BEOKRMARESANETHE LS E, oBKISEWITTEEEDSE 2 51T
Wb, DXBSBRRCIXEM L TH B56. DIXVUEED 6 I OHEREY &£ 2 5T 5755,
5BIZOoVWTIL, OMREY Th L S HFON TV RWwE SND, BilzAL L. 6EITIK
BEETLUIVNT, BRIV Ty 7RRIMME &S, SBIIKEEEET 2WEELD
VIVRT, AR &R ST

BIX%4 240 13, 1 K H O i2 8] & 2 B IREHERY 2 SN S N3 B TH 5, EHHIL,
HIKERTLHE N M550, MEBECAN CREEES) ., RILH % Lo % %812
i, Btz EoEYwE 5T,

Diho#EEDH 5, BRWEDSE, 4/E, CXILBED 18)/E, 17/, DXTHEED 6JE, 5)F
WOWTERESMZERL. BXVWED 4JE, 5BIZOWTIIEM o2 £ 5, 72, 1R
HiBrict 55 BIXA 240 12D\ C, FEBEESHT 2 FEHiT 5
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2. ik
(1) EEEE5HT

WEKS5g 2 - — &)Y BERILKFEKE IR Z N2 THEOJRIL & 1Y 00 % -
EEEAT) o RIC, SHHI 2 MA 72, BEAKEG LIET 2. 20%. RERBHICEEL
ToRi by R BRI L EERORM AT ) . COBEL 4 ~5 M) R, WIS, BRLKELRIZ X
LB OEEETV, BB LS WVIREICHR L, #N-FF A FIET L RS e 5, Wl
L7ZZHAB ECH AR O T ) 297y 7 ZA%2HET Ly A4 FA7 AWMV RATLI8T = b
e FRS %,

MeBiid. iR 600 5 F 7213 1000 f5 TITV . AT = ANV AT - F % TR MBI 2 B b a
25200 AR LL BIC7e 5 & TRE - §H L7z 2B, BEHIE LC EEES U ERBELEbO
IZDWTCId, RREE X #5720 HE - FHUIITD v, 200 R S EL L7213, RiEFEEOR
BHRBEOREL LB BWE ) IS 2R ERBEL. S EF NI RTHPIRTE 2 L) IX%D 5,

HEOFETE & oI D W T, Hustedt (1930-1966) . Krammer and Lange-Bertalot
(1985-1991) . Desikachiary (1987) . Lange-Bertalot (2000) 72 &% Z& 2§ %, HEEMITICH 720 H %
OERLA L. F ISR 2 @IS XD KA. WK —TROKE, KA, RAKRAELS
ARG, EHICZOPOWRKEMIT, . pHy KOWREIMED 3 #IETEIZOWTH A RE5H
LEITRT,

WARBRBE O B A 8T 5 720 ICHEEALA A 100 AL EEH L7230 N2 o v CEEE LA B4R
BEBAAVERT 5o MBEBIICARIAEERE L2ESETRL, BARMIZ1% DL GEHEEK
XD ERE) OEMRERTGEFEICIOVWTOAERT S (Ko + HlIL, #5100 A& A O
AEHI DO W TR EE R AR §7) o F 7o, I, WkAE - JRKA - IROKAERE O ARG & IRk AR
Fli% 3L e L7215y - pH - TR OHXHEEEIC D W TRIRT 5,

AR B WIS &1, KT OIFEIREDENZ L D IXG L2b DT, & HEEDIESH
GENLHPLCEFTTH2EBIIFENELE L, PROESPEEIN T THEFTEL0%
NEWHE, WOPFETLRPTIIEETTELZVLOZHEME L LTS LTWwE, S,
FAAKI DN R IFEZ D F0520 0 & 7 505, HICHEEIRESBH ARV AL Vo2 &8
GBI TR L SEHEREDS RV E W) DL THBKITH 2567 L N Enb,
FHAHEET S L COEELRERTH D,

pH (2R3 2 BISPE & 1 E, 7V VORI R ICFED SN SR Z I 7 v 71 ) PR, 5
CERMEAISIC AT S A BB 2 IR R, MO AIIC AT T A REWEE LTwb, Ihd,
HIZKOEEME - 7TV H I EOWTN2D b2 57217 TR, BEOHEIZBITH S 2 L%
e, MEEMIZIIARBORREZEST 2 L TREAT R TH 5,

TR Z IS L E, DD 5 KIEDIEY Cah - RELOER - KERD % &) 12474
AETLHERTH ) FRTHRE RN DD 5 K9 Z/KIC % 1 AUTAE 2R 2 IR & ISk A
WD WA AT T I IR S L TG LTwd fiKRAZERR. EH6IZT
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LEBFCTEXLWEEDLH LD, ZNOOKRPIZIEAKIFIZEZNEHRTH D, b, WK ER L 5
KRANEEAED L I B TH 2 A5, I IR TR P & 920 A 06§ 2 i A b AR5
Do FHEERIL. MBS L VIR ORE Y TRIET 5.

B, WAKEFOFIZIE, KD o B THEEOTECRETCOAEFTTL2EENFEL. I
OaPEAEEELIFAT, KPETEFTT AL XL TWE, BEAEEREIX, BIEOWEEE
RS2 2h0, WEREZHET 2 L THRO CTEELMHETH 5,

(2) fewortr

B 10g 12DV Ty KERIES ) v 22 X A8 k. #is). i (Rfbish, HE23) 12L2FA
WO 7 v AUKERIZ X 2HME OB, 72 M) YA (BKBERR 9 © iR 1 DR G
B X R EA T OV — 2O 24T\ WL - LRI 2 G L CTIER 2 iRET b
itie 7)) Y THALTT LN — M 2fFR L. 400 O BEE T T/ L/8T — b &z
EREL BT 22 TORBIZOWTHEE -FHET 50 FEIL DA OBUEREARBE (1973).
HARr (1980) BEA - /NE (2007). =512 (2011) £ 22T 5,

FERIIFEE - BHEBRERO—RFR, ROMEHRILAHEDOTAHE L TFIRT %o MIERTHEED
M ZNA 7 4+ 2 TREAZS O, BHEH O K7W D2 Rd o M ORKRIES ITARKRIE
Briee . AR - ¥ Y EE T IR SANIEm 2 R cBE e ek LT, A
THBRZHEM LXRT %,

(3) FEFE KT

TR SRR T S HE - T T 272012, 3 100ce (169g) & 500cc (871g) Z43dEIL
TKIZER L AR 0.5mm O i 2 8 L CRIET % o KEHEOENOFE 2 REIZ Y ¥ — LI LT,
RO R & 3l S M BUREARSER S T CTBIE L. [FEd W R 2 M IR % & o KRB &
KEY vy bTHET A, Ml giE, B 100cc 134538, 500cc 1 F 2k Imm ML ED
Br7z e R IKE D B 2 R L § 5,

RIEVKEY) AR O R E &, BAERRLHEIR (1983). BT (1984). A% (1994). Al (1994).
wyk (2007). HIEA (2010). KD (2012) 2 BEIZEMT Ho #ERIE. AL - IREER]
DO O—EFR L . KEMEYEAETEX TR, 38 500cc LY FIFaAHL, #UBF 100cc THE
RENDTEHORENEN &L Z 7T A [+] TRL. Fr7cIlCHERE S 7250 BT HR A % %
TRY o T2, FEGHEHOFEZ RN L, —HMOMEDORE S EZTTF IV FATRHIL., #
Rr—BHEICHEL L CHEERRE S 2,

REKEY AR LA O TR L — RO TEICEEMN B E 7T A [+] TRT. S HEI.
KIUHEY) AR % BRI LRIC AN, % ) — VB CHRIRRET 5. OHREIIRLRICAN
THRET %0



3. R

(1) EEESAT

FRERL, KLIORY, o8 L7z 6 5Bt CHEERIIER L7225 100 EAE EER L 720
EBXWHED S BOART, TOMA S DERIEIFEFIIALr o7z WINOFE S EL L7258
HELX, RAKERORTHER I NS, DT, BT L IR ERT.
- BIXuEE

S5REA 5L 105 KRR L7z REFIKEBIE, NGB L V2D, AR TH D, KRB OHRK
HEOFEDFERIZOWT, AR (FEED 3 20#InE : Kb OIS - pH - fiAKISH T 5 #inE)
AEHLCHRIGE, UTO L) ZMEHAPROON L5, T3, WA T 5@ EE, ST
PR S 50 WIS, pH K § 2 @IS kiE. pH AEEEDE 53 5 KIS 3 2 #nEE.

®1. ERHMHER

i 5 AREME BRBE B X745 C X i D X P4EE
B Hisr pH ik Rt 48 5 & 17 J& 18 & 58 6 5

Craticula cuspidata (Kuetz.) D.G.Mann Ogh-ind al-il ind S - 7 - - - -
Craticula spp. Ogh-ind al-il ind - 3 2 - -
Cymbella aspera (Ehr.) Cleve Ogh-ind al-il ind O, T - - - - 1
Cymbella tumida (Breb. ex Kuetz.) Van Heurck Ogh-ind al-il ind T 11
Cymbella spp. Ogh-unk unk unk 2 -
Encyonema silesiacum (Bleisch in Rabenh.) D.GMann |Ogh-ind ind ind T 3 2
Eunotia praerupta Ehrenberg Ogh-hob ac-l l-ph RB,O,T 1
Eunotia spp. Ogh-unk unk unk 4
Fragilaria ulna (Nitzsch) Lange-Bertalot Ogh-ind al-il ind o,U 3
Fragilaria spp. Ogh-unk unk unk 1 1 1 1 1 1
Gomphonema acuminatum Ehrenberg Ogh-ind ind l-ph (0] 1 -
Gomphonema augur Ehrenberg Ogh-ind ind ind U 8
Gomphonema parvulum (Kuetz.) Kuetzing Ogh-ind ind ind U 6
Gomphonema truncatum Ehrenberg Ogh-ind ind l-ph T 1 -
Gomphonema spp. Ogh-unk unk unk 3 2 1
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind al-il ind RAU 7 1
Luticola mutica (Kuetz.)D.G.Mann Ogh-ind al-il ind RAS 2
Pinnularia acrosphaeria W.Smith Ogh-ind al-il l-ph N,0,U - 2
Pinnularia gibba Ehrenberg Ogh-ind ac-il ind 0] 2 2 -
Pinnularia viridis (Nitz.) Ehrenberg Ogh-ind ind ind O 1 5 - 1
Pinnularia spp. Ogh-unk unk unk 2 2 4 2 2 2
Stauroneis anceps Ehrenberg Ogh-ind ind ind T 4 17 1
Stauroneis phoenicenteron (Nitz.) Ehrenberg Ogh-ind ind l-ph N,0,U - 10 - 1
Stauroneis spp. Ogh-unk unk unk 5 2 2 -
KA 0 0 0 0 0 0
HER ~ 7K TS 0 0 0 0 0 0
FRRAEAE 0 0 0 0 0 0
K~ AR 0 0 0 0 0 0
Yok AR 11 105 11 12 4 3
b= M WEE % 11 105 11 12 4 3
JLBI
Higr  3A IR\ 280 pH KA 4 VIR AN E K KIS 2 st

Euh kA al-bi: B 7V ) PAE 1-bi: FL 1K AR

Euh-Meh: #7K M0 - {5OKAERE al-il: 4F 7 v 7 ) 1A L-ph: 51k AR AR

Meh  :iRUKAERL ind :pH ANEMEAE ind : PEARASE PEAR

Ogh-Meh: {RKAERE - HKERE ac-l: fFEEMEFE r-ph: LK AR

Ogh-hil: EHEAFHEEAE ac-bi: B r-bi: B KRR

Ogh-ind: A E M FE unk pH ANHAFE unk : G TE

Ogh-hob: # B 1A
Ogh-unk: Z ¥R

SRR
AHNFIREERE B PVEIRIERE  CL M KEanisfE  C2 K ninitE
DI ik B T8 IREERE D2 UK B T B IR IEAE
EL iR R TE il B2 ORI BRI F AR (DL RI3/MZ2 ,1988)
G: YRl R R L AR I RO R AR K o~ )| AR
Lo fc FUREA N HEmEaE M e NSRRI E A O {BYUR AT 5 A4 fd
P Wi EIR AR Q BRI (DL LI \1990)
S: 157 i U Lo PERE T s KPR (DL Asai and Watanabe,1995)
S (RAA B, RB:B B, RLRIXAr, 4 - 954 ,1991)
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TARNEBUEIE ST 5. 72, REPHIKAEEESES L. BAERIEERICLIEL L2
Vo BEELAGICEE L 7oA L, SRR T ARANEMEAE O Cymbella tumida. Gomphonema augur.
Stauroneis anceps. 17K 48 @ Stauroneis phoenicenteron 25T 5 .

ATED ST 1L EREL L7z, RAFIRIBIZ, NP E  —HORRIEM ORI BD 5D
28, RE~WMABRTHD, LM, RKEM CHRAKAEMAR O Stauroneis anceps. /K
AEA4AE @ Pinnularia spp. £ T 5o
- CIXJuEE

18 J@ 2> 513 12 A REM L 720 IRAFIRIBIZ, BN %  — 8O E G OIRIFDSFED H i
L7200, RE~BANRETH D, EH LML, AN ENFED Encyonema silesiacum. it 7K AHH
44% ¢ Pinnularia spp.. Stauroneis spp. %5 CT® %

17 @20 513 11 EARE M L 720 IRAFIRIBIZ, BN % < — 8O E R OIRIF SRR H i
Lz, NE~WANETH DL, EH LI, FAABHEFEO Pinnularia spp. £ Td 5.

- D X4EE

6 a7 Ik 3MEMAREN L7z AKX, NS  —EORIBEROETA RO S5
72D, RE~WARTH L, EHLMIE, FAKANEMERO Pinnularia spp. T 4o

S5 HiE A EEREL L7z RAFIREBIE, NN S  — OB ROIRBEI RO 5D
72D, RE~WARTH L, EH L-FEIE, KA O Pinnularia spp. 55 CTH 4 o

(2) feksr

MEREER2, M21278 7. BREBEOWTNORED2 S QIEM LA EL T 555, #EIRIZ5 E
DIRAFIRBIZR R B VW~F#lEETH L DIH L, 4 BORIFIRED R R,

S5ETIE, KRAEKfEHD O LE &S, YV EOBELSTHEOTONL, TOMTIZE IR,
AXE, aFIHiE. THAAVEE, 7VE. HF ) XERERED . BRI TIEA A B
LR L, Ay ) ZHRL F 7Y Ak SEFBER RN o0 IAXATHAE NRE.
Vg, TH Y X I FIER EOKEBHIAERY . BEEO VNE, NN TER ESHERRI N,

ARBTIE, KRIEMIE~YIBE aF BT I A VHBEBHF L EML, YR, AFE, 7 <
TE—TYYE, arIEaFIHE, JVELE RS ERMEHTIEA AF T AR, X
ZNFENPLCERL, AV ) FYE, 3EFELREEZMES

(3) MFEARTAT

FiREFR 3, K3ITRT. BRA240 20513, B 308 GHESoT7 I~y VI,
v F) 24 O%E - Hide, WA 49 R (REB oA =7V, 3+ 5, aFTE. 7.
77E, e AFXIE, VA EE, FAFTE. AXVF T ay TEYE (ZEYLV?) A F
JXE BEROKR Y AE, IAXATA AP, I FEUE, A R7 0, e U, f X LR,
AZXXeL)g, Ao, ausdE (77 ?), TausYE, A4 A mF (N



wk e
\ KRS A
AT AL AT

=)
59 n HOKAETED A RENY
- o =
E _2 28 &
— =) o0 B — ~
Z _ S_S3__E 3% X i X
§ 5 $33:9%8 §5 & =g > oeom X
® = - e
T 8 Lotegg8 Z8 . 2 43g mes @ R Hes o oK
24E PSEE85F 88 S tafcsS Hisw HBS 0 XWXE <o
382 E3588270 oo 2800083 WEREE MR O CROD s
o8 SPSSEEQ £Q fLYof et kKEK mimE mimk s
338 SESS3S5¢ 38 855588 g Wammm KK x+x Hiuy
885 ORPSSEER §3 SSSE35S BEEE RTRT KKK MMMX
CCO wWLovaasn ae OWoOdLKTIiI NE | Y ) =]
DXFEEE 5[E +
6E +
BR#ERE 48 + ]+ [* +
CEILEE 178 + *
BR#ERE 58 I i ] I 1nn| I
CXitEx 18 = + + |+ + + |+ |+ |+
......... . . . i
10%

BAK—RK—BOKERBERE - REEHE - EMREHESLEER, BKEBOEBREDLEIRKEFOEHEERL LTEIETHE L.
WFRBI00EELULBRE SAEHEBITOVWTRY . #E. +FI0EERRBEORBOVTHRIH L-BEERT.

RETEEE
ASVEIRIZRE B RUEIRAEIE C1 EEEISIEIERE C2/KESIEERE D1 B KRN E TRIEERE D2 5K E TRiEEE B EKEE TRigER
B2 SKRETRIBEE FIoKELREE (LLE3/Z,1088) Gs/KiFiATERE HOA IR SR J: ERIER)IEEE Ko~ TR I1548E
LR TR AR AERE MR NOBRRE R IERE 0 3R MEARE P aMERIEEER 0 EEIRREN LR, 1990)
SUFHEBMIE T 1A KSR U LERMERE (LI E(EAsai & Watanabe, 1995) RI:[E4IER (RA:AZE, RB:BEE: % - M, 1991)

M1 FEEHCEHEOBLSH

B2). A AR NIAB (X7 Y FH) . 7oy RO, RS VA EUE, A XK S LA
WAE, RZVAE Y V) IFRA. AY V) SHEB. vy SRR I VN
I MR, A X5 FEUME, Yy FTEOE, Ry by RO, I RN T NG,
TINTANERHE, YAk C2E, s AT Y. avkRE, TR, A N3IE. T
JERTFAIVIE. YT - vuay)EL Qa0 FRATYE. A X a2 bYNTR
FALEAFTOY X IR AT MOFEED, AEF 431 O RBEY R ASE E S iz E o,
AM ORELET) . RALM, M. REME, Bh. BE, LR sz,

REGEYpE ko %L, #8100 CC (169g) & 0. A& S 5558 26 . FA 33 454
329 i >, F 355 fEA I S, BB B EARATAEOMBE 2R S5 IZHE 500 ce R HL AT
BrBEimL, FICAELHEIEMOEHRE M- T\ b,

HEEMEIL, A, BEE, A4, ¥2 T - uy ) BMEeEL A0 EH, S AOM, FEEOT R
BhohF/)XE (hF /) FOATFONREMN) ., o2 &0/ RELE, =/ aa 74
B (777?) PRI, A AOLEICHEHOIToNE, $/20 A FO—HL v T bfE, =
Jaurzilg (777) FRIELTBY, WPHETL2IRELHR I N, Tofll, 2% <D
TR R S T2 L. B ORI 12 3k 2 TR A Y

ZOMOGHREL. RERIZ, FREHEB TEROT A~ Y, b/ F, BELEHTEADLT =
IV, aF7 &), 70, 77E. BROXAF I/, A X ay, FROTFYE (=
OV ? ), ERILES C/NEA~EARD e A FEDFER SNz 4 =7V IFTIFTEERRIER
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FERRAEDS A S, STRE O FE

BRI, LSBT ICERTET L, Wb
5 NEAEW B S 2 5B 2 S0 . ThAKEY O
Ry AE, WKW O I X7 A A EUE, 3-F
WU, A RZ75, KF VA TP, £ XK5 L
AEUE, AT VAR, TR AE. BEMDO
NIAJE (=T Yy ), 7oy FaME, 3
VYN, X FFYTENRE, K b7y TR E,
yITT . MuNFE. FAhr Ty, o7t
AT DRI O EF W R 2 - il 2 & o
WA DOAX A e T)g, AN, =/ 2
O7HE. AR AR (D2 ) A AR &
YY) ITHIEA. YY) IHIEB. vy T
YR, HFy TR OGE, A Xy TR, 3N
DN ANPEFE, v YN NN, 7Y TR
LLE, TTITFR AINIE. T F T
AIVIE, FRATHE, A XavTalg. ¥7
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