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FEOURARAT R DA, MR (). O
& 6.6cm, WEFR 2.7cm, 334 2.0cm, EEMIESPRHL,
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W ORME . AL WA OIS,

e R o

Cl2 2@

MakidEE, 22 Er RSN I, 23 I35 - RiRR
FEAPRA . PP R BT AR £, B V3B
24 R RAEMBROBE. HMEOMEEH. 25 - 26 i28
AR [HERGETE| (91-§080 1368 %), [kgsawer] (W
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BHEZATTHD, AIBLARESAEHRIZSPRL
L. RRDIE TS D MMIZ s LAt5,
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1 bR R B,
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RESHT, d#ide-emtifkicrs s, B
FRIC RS THET S,

- IMCH—W31K4. SICREIND, EEMSOEICI~
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- IMAS—Rz3E 2, A1l IiEREhD, &8 OR
AR L. EEARERENITE EAS. NERHEIC
WESHERD, EENIERATERZAS,

- IWCHi—H3LEL. 12I2REI NS, K FHHP0
BfiL, NESAPLLET S, Bl»SON0RLA,
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W, HRLOBAEEL. RFEAUHETS.
EOMROWE SEOREIFIIRICR S LHRE. A
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ORTES. CHIZB<NIVSNILITHELH,
OEYTHED SIS, FAFORROMR. HSH
HtomEReBbh, CoZERAUETIRELS, K
BeltaThD, ChemTne - aEltcet
RLTWS, &I5TIORMARITHROWBIENL.
BRMETESICHETILAAIETHS I MPDS
T, RENTHAEEABL, BRE TS < EREO
M TRAVLAEEETEZHOLHDLH, LTAmD
BRETIZRINTHS, TAORSEERIEBRELS
FEhas, ERHICRT (B3R, HEH0. &
HLEbLTOTUBEI< (B28E 17, TASD &
VokHSEETHMELHD T LMD, MSHOAN
ZR=NERDBOLTEMEESOT, SHEERALTRH
EEELTITEEN,

SEZLEEHOP TLEEOHHL THLAGED
DEARAERS, ChizyTRESANER bR,
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¥, FRUHTHABORN £ITO, WFEHFICANL
SUOFHEEED f20, BRI E T THD
A IBALE-AZE-IHCHIL] SEHTHREL,
HEOR—mLMS [ A 3B ELTHZ, £
METIMsHEORCENE EELSREINT
WHOT, i< & bATIREMILAE L TOA TS
b, FERROFWTT DM S Fesh IR R
Dot 16 R EL SEFIIREZNSHET - BiRf
M. FEHARAHELTOHI &A 6, BLHEND
ERELTRRL THL.

AR O® T - BibCDOWT
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THOZEIRMTEEBEENS, T-A-b RNk
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SA-D REEOEMIZHRICED SN OMEET. Bl S
Iamshi X S hEERY.
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ThTHH FREOHVRIZRTD DL, KilhE
Lot - BBOREX ZHgICE< oy, SEEET
THIERL., TPHITHEANEDI TR, £2I2
BETRE R L a—SERsS D, TORMERL
TwiiRTThs. ToHEMZgtRaEeRNICRL
Fo DT -Ab BT B - A AT AR AT . BITEIOTRE.
M Sihee & LTRSS N TOSRIAOE S S S
NTOBEB B 1617 1) PROBEFEOEEMIR
e IheBHT LI EMTELTHS I, 6T
OFETRIFARLELTORNGUS THEZ ENHA
515, EEAROTNOBMEN <20, MEmOFL
ELTHEAERTERTL TR EINAOTHES S,
EERTOE RICE LI N LA BEIEEOREE
LTS, TORREELShLOHI-BEET
H5. N-BERLEOREEDSRTRBMN S KSR
TVAORMRTHS, Tt zdkETaE0L
S HED LRRAA L, ILFRMICERE N
HizE (9H4) 2NTHLHE, ATBEET LS I2K
WAEFEALEZ AR, RED—BKEORdE L
TEOBRERMDHTHD, ZORBITEORIES S AN
Whko AMTHD, ZOMOMINLEMDLOHTD
BROIEE L THAGNS. TLZ0BOMNR. B
+ - P ROR PR FTAAREbBES L
ZETHHD, TI LIRS, Bt - Wit
DRBTHD M-Ac FEHE SN, FOLICATE
RO L-Aa RS EWFE L TRRE N,
TAEEDS RAAREL oL DI HERTIEN
ETHMOSNTOLS FAEHICEIET 5 TR0 5
N, BHTUOER N ORI SMOAND, L25T
BT O FER <Hle LT, Begi® bio—a i
Mt eRE, FONMILDMBERIETELENIT

HBE AREMAFAEROLENE
(kR 1996 & U —ERH0EE)

EAHA, MERICRERAS L UEE (ENRE %
BT D 20 T-Ac BEFH 20 T-A-a B2 —E MR
BETHLVOIRAPRAT B, £TAHEI LR
IR AL TEEF (F AR a0 s hy G2 T-aa

MBI, AN SR LR E T EISEN S D
DTS EMELAM, TRTREORMRIIRATLE
FERIFMbBONBELANE), SOLIAHEL
TRLIhELOELTRAS, DX DRI AR
FHEUTH TS ERORVEME LTEMEhTY
oD S S, -4 COLAKmEAMLT
B E N ER RN AR SN D, T4l
HRDIMBETLERTHD (533 . FBaDHE
MO ORI~ D, FR 6 EREIz LEEAT
WS hThad, BAEMMT2EANMOLE A Rz
EERICHEE B AEE N, MO LA S s K
EERELTRE I TS (REURIEMER 1996).
EHENLOEB RIZR6NAC ELE#ET, ik
IZ LD Mot DM ERT, WART ORI
LDMELGDT, R LTHES D OBIETIZHR
BN AB - R LHHLCBE (BN, ZOZERA
ORI H—EMM B AN, TOMtEEE
THHDIMESNAET EEMALTVS. RREEN
YREITHDHM, INELADERMITEHER
EACRH SN ETHS D, BHBOBTHD LR
FRLTAHRETHEL TRIECBEAN TS S, MEE
A, EHIzRA o RN EMM T 5 L0 BR
&L LR Z OBHH S HSh S,

WETIER L ERICBLN, BTROCLO%)
FrEHRTH D, W TES DN TROMEOLE &
TOHEHIRELLTIZLED D,
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RRZFHSEBO B AR E 5T

AUFER S (]

FEMH T T B AR ARERMME. R ERREos
MR MET 2 MRER b TS, BRORRICIEN
HEHIL HEEROMAKZBET SRERTSY,
BN (2000) THFRSEICHS TS Lidm A
ICHEEENTWA, RIEMIE TR, SO Ih
LB THML A BKE (4 STOLECERINE
ELVHCEAR O (1 M) A EAtRi &b, @R
BAUERESLUH I~ OMHASRREINT
[RL<H

ERETHE. AIMBLTF IMEHQE LABBRE
ST AR, FIMORBIZOLWTRET S, 035,
AMIZDWTHR, fEsE FRE Y DR O
Hins, WENOREERTE L, £, HMOERLL
STVLBEROS SICTRICBYShE L FEIZD
W, TOERREOHEEHME L TS B LT
LHOREHEOFTET D, A IMIZD0TS,
B FEEMRT S LR LTI L LHO
O£ D T & IZ L D MNORREETL,
S SRS ETTD Z&Ick D, MOOREI
DOTHERT B, T, FRFIC IR L LT
M~ TRAEROLHLEE - SN SEERNORE LR
IOV THAKOHIRETD.

1LEH

AM ORFIEMT DR, TR LI &
Db FREIN TS, EORMZ. MLMELB
OHE LB LD RIRS N TS, £, FSERO
Fiic@non Il bg (Vi) oL, A-laX
M RS L DR hTha,

IMOR FBEMETINELEE. RIRMESL
KEDOMEINTHD, EORFMIABRT 2L
IS U LR & D RS 0TS, Rk, e
HEBLE & LR~ P LR ORMa SR c ME
Th, TOREE, SXORKERTRONE & ki
A-l-a LRI T EE & D RSN T S,

[}

2. A&
() TR

AN ST Te HTTRTRRR L BSR LA Rk, LA,
HALRLORIZ S - (0 ekl T, HRLEE
BT S, RBITETSMEETRALAR, AN
FARICRFLERS ¢S, iRk, S)av922
THALT, kAT —baENTE, BB, X
SENARE T M 600 155 5 VI 1000 ETITV, AR
HNAT—ZTHN—H 7 AOEEOWRIE > TER
L. ERSmavParbl B F % 3 ORI 200 fAREL
LRSE - 5T 5 (EB QPR ZOmR D Tl
W), MORFER. FOE2 (1998), Krammer(1992),
Krammer & Lange-Bertalot(1986,1988,1991x,1991b),
Witkowskl et al.(2000) fz & 2 BT 5,

FERRIL, kA, WUk, FUREH, B
A~k HAEHEORICES, EobosR
ETINTZ 7y MEISIERE—TERTHRY, &b, #k
FEIRE SIS < ERES L. HY - KE T RE
(H) - BRI T SEIEI DV T BRT, R, R
fEIc DL R TONEERT, TLT EHMER
100 L L OBFHZ DV TIE, BEW# 0% Lok
HHAHSITOWT, EREMEG RROR 4R &
WD, &=, EHHEHEASbED BRibtED £ HKT 5
A& LT, xZRaoUBEeRn D, MG ORI
I MR~ IR R R TIANE (1988), Bk R #RC
DWCIREE (1980), BEEBFICDWTIRME - A
(1991), HEMEAEIZ DOV TIL, Asal & Watanabe(1995)
ORUETRITIME B &5 5.

(2) FMEM T

B 5 g M HEROBEHID L TR ok # k- g,
Eik WHEHRERE GRS ST BT R4,
SLifl 2.5) ORIz WA - (LFQNEETT O, WS KE
SR - TS, RELSTOLRIKISERL, BA—-H
FALIZEHT M5, Wl TVavIvsx
THALTA LI —FeENT S,

400 fi5 DY F MBI FCEmEEEL. TOMIIH
Fd A IS (S & RN O R ERRLIZ R T
DRMTERENE (LT, REIREERE i SRR SR TURS
BRI R T DM EERE (LLF. SRR AR
EIRR), BLUINSG EFOHECHERN 2R - Lk
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(1986) QAFRITR IO TREL, A48T 5.

BRI, MUXhEERETOMNO ERTRT.
Fiz, fRH S hc MR EOREE D S fEIZD
BTRET S0, WHEREFEEREYT S, AW
FOHREE. TR S TR R O SRR
Iz, ThENORBEERETHUNETRD S,
3) LBILR S

Mo wEBLLTER, SRR M1
(Meranic index), ) MRINEEERINT S, LRY
i, VbW SRR LI B S R RS
HL, BBELubhLETEEHE L THGR
FNEHOTHLILAE, BRERRBLOVELN
ERETDHMESD, T, MIE, KMIZESTR
bEMOSERRICSTS 2EROKTHD, T4l
A (1992) i A P iz K H A0 — 7AEMIZHN D 450nm
& 520nm DWEEHEH 2 8T A RSN & PO R
AEHERICERIL 2. ZOME ML & L TEEOEMTIE
AL, ML= L70 #RICENU TR < TABGEHE
MC, L R PARRIBICANL Tob, kL M
HLOFMERY S, MM LT~ 20 DEERIEEA
EMBRERMMETHD, PR, RplloBsALZR 20
BEEWSEANAMICTESELTVD, —H Y
SRR, LEO ) CREET N OHE & R RN
THDH, DHFATRRURLEOIEAELDT, 0
REGE RIS L TALR LR LIRRR [RER
STAAREAD, U ARILEN 2000 B XU
FH, 1500 ~ 2000 KUK OEEOR LHE LD
h, 1000 LT OB EEFAUK LRATE L (TR
1983} L EN DA, O—APKRLAKLKIZBLTIK
ZomEM IS ENED,

ekl S RIEF 2 — ) 2 CHRRRS N - WEETR
£,1986). M I (Melanic index) IXERRE 7Lk (R4
L7 ,1992), V) -ERIGERIL 2.5% U BT > ESY
L (MR - MR EE AR 1986) TERE
3. UFEEHEORETRERT.

1) EEAR

HE R E MREMELLB B<BRLT
200mm ¢ DHDHLEMBEEDS (MG L), R
O -HEMA<HHL, 0.5mm dD5HBBENES
5 CHEL, BEH 0ok Sy & Rk aiL (105°C,

ARFRD IZE D BT S,
2 EHEE

B 12 0.100 ~ 0.5002 % 100ml =M 7 5 4 TR
2D & D, 04N 7 0 L8 - MEEE 10ml ZTERIC
A, #1200°COME ETIEM 5 MRS 5. mA
. 02% 7T 2 RS ONEBRERRTREIZOZN
MRS 87 CESVLARTHT Y 5, WRksLU
AR TR AR A BB D Of S
{Org-C ¥l %) B RDD, THIZ 1724 2R THBIE
W od 2RI 5.
3Meranic Index{ M | )

B4 1.0g % soml FHLEICAN, HERT
0.5%NaOH {##i#) 25ml #MA D, BLFICHELTT
= FUEH L. KRBT 1IBRIRE 57 5, RE I8
0.1% &2 THREMEH ~2@E A, L<\ORYE
fo#, 4,000rpm, 15 S 10040 HEC R HBHETERE &
%, FoNIEIEEROE il ERBEIZL0,
0.1%NaOH fE#K 20ml £ 5 {EH THA S (NaOll ORE
E#01% &2 ). JOEICDWLT, SPARMEAC
&1 450, 520nm OWHE ERET S, 450nm DU
HAtl BRA BEEITIE, X512 0.1%NaOH H TR
MU CHET % (REERRN R, 3 BFRILAP ). 8%
FOFTL. MU= Ky~ Ky TRT
4) U B

P& LT 10.00g 285 &5 1 Mt LIH 2 80
FITAD, 25% U 2MT €29 L (pHT.0020ml
EWA. FARDRELNSRET 24 MORET .
RAHEMVTAEL, TOAM 100 2 1 £ 50ml 4
AZFAINTIMIZED, A 3sm &Y CEREARE
10ml EMATEEL, LURDEY D, BEks0
M L, 420nm THAFRT 5, TESNAED
DU HERE 2.65% ) CET X EZI LB HTLO DU
RS S EEIE, U CERMIFRRERD D,

IER
[OF:= 21

RBEFR L MLDRT, SIRMEREONT b T
IREFRETT ORI DI S f2 A%, ThERS SR
T4, TEQROHERR, ERONVES s0 LK
i ERRK S0 L TH o, BTIC&R
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Hogkzits,

IV Cfigh A FRE) - AL 650 SRS L,
sk~ Ak, FURERRAT 20% M EEH T 5. BEH
MO ENL, R %4 O Grammatophora macilenta .
Grammatophora oceanica 47 10-20% & SFE L, #7kibe
T-iEd 4% i ¥ 0 Dimerogramma minor. Opephora martyl.
if K 92 B T8 45 BT R A% OO Nitzschia granulata, i 7K
¥ ) 75 % BE ¥ 0 Cocconels scutellum, g A 4 T 4
@ Diploneis chersonensis, 1 &K 1 % {: ¢ Rhopalodia
musculus B & D,

Wb F/E(4MEERE ) Grammatophora macilenta,
Opephora martyi H Qifik £ AL RS EHT D,

I c & (i~ TRBEURMUEE : P Lo I r ot
BRI E DO D S E R LA AR BICEE
DB DREEEENERON TN EELT S, FOTh
Lo, EEEROBTORUEOMROREEERAT
17§ - A, 1991) O Hantzschia amphioxys, Navicula
mutica A7 15-20% S FEL, AU<PBRLEHEEARD
Neidium alpinum, Pinnularia borealis % % fft 9. & /=
AEFES & U TIZMEAR AN D Diplonels ovalis, il
Y i A BRE O Navicula elginensis %25 1T 5.

O 1M BKRICEEY SR A RN
T B, BokiEEO £ (I, kol A R,
AT DERE ) ORI, BETiEE (0RO
AT ASHDE ), BT L7 R (pH7.0 BL
LO7IAUKRIZRSE CETTSH). HATE
FERE MRS b LRI B R IR AT L) A
T5, FHAOHRMIE, E<ITEETI L0 <HK
A T iR i 1 3 A EE 0 Cymbella naviculiformis,
#t 7K 7 5 £ @ Cymbella silesiaca. Diploneis ovalis,
Gomphonema parvulum, #f i ACHE T PR M A 3 R
BE) Cymbella subaequalis, & 117k TRk 2 F 80
Nitzschia sinuata var. delognei “% 41 102 1 f& 21119 2.,
TS R 213, AR D BR<IKIEAT L mi
ET—W AL EREEL TOS ARSI ARO%
VI TERLHRORSNA T NS, TOREER
EFHo L TELMROZETHD (KHE. 1990),

(2) YRR kiR
WREXR2 HM2iRYT. IMTIREOBRETIR. 2

SMORMRHMEOEINAT A, R ifieA A+
EH®<, A FIvFFHfaENEon5, £ &
T H S A FEOEMILEERE (o R R Rk b
EDHShD.

G- TESRYUEEON c BT, O SRk
REMPRSND, LEL. ARAFBOMAMEARET
D 2RO RBHIBERES T L L HIZS L, F
FHEONGAEL. £ BERICBRIND 2R
FAEBALEL LS,

(3) LiREBEP 5

B TR E 2310, WFIHA Z&icif <,
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