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1. IZL®IC

BN, A8 e OMAR M FICAE T 5 200548 105AT Sz E R BE O
WK T, UEEFICRINTW L, 2 SR ORI 7% LA $ 2 @I
FIHIEA R S L TB Y BRI E TGRS T 72,

SPRATAEEICAT b NS T, kB LR E TOEME - BRI NTW5, il
AEINTeEHE A, B3 AHAKE. BREThD) . B, Lo bk L gkE
2T IR O LS. T Bk SR INTWS, T2, fEXKNTIE. M
»ZREICETUEEMMMBEN, FOAEBOIKOBHICL ) PN 2% DA B 25
REINTze BEHEFRTIE, COLTREEZERTTHL L L, B2 TPFHmZ#EEL 2
EEZLNTWA,

REETIE, PR LS RE LRI OWT, FOREEZRAN 25 ICHERNTHRIN
ENZHEOBE L EORBIZED ., TOHREHEL, BT THL I LOFLERLII L LTS,

2. 8 H

HEHL, A- 1T THBENESDOIOB TORTEIEEA-2TX THRIE SN2 HAA
Helw 511 B0t 25 ThA. BT, XHTIEERETEE L, (bAAM LT,

FUWRARRICL D, AEXNOEARERIL, Ly, Kb BL2LEI0E50EKRE, L
OB, RIRE IV 25k Ak FEEE, EyEA (KY—b) B JKOELr 6% 51
& ENTwd, HELORNEN7SDOLUTAER N2 TWAICMCh ), oL oy &
WEIED S, HERNICBO TR ITVEHBOEBEE TH L L 3N Tnb, @i hREREF O
YA 2 IR0 AATHEINTVWAD, ZOBE T FREREFEOR T EEERZ R 5
YR & FfROEHE ST,

A-2TRCTHB ENELARITIL, RO TSRS SN E YV g ORHBILIC
IOMEEEINbDTH Y. BRI THIEAE BIAATYS LSz, S HIZEMHOIEHR
IR S, FOHIZIE, AARLAKE D S VEHIEELER 20 RIS T 2% Th
0, FOIANBBOIL 2L 5EE I X D EHERRE L2 £ 5RTwWh,

3. O

2T, B OB ST RIS 2 IR o ERRESL YRR & HARSRBEOIRIE & 2 A3
BALOOERZSH L. X512k, BEDOWRMMEE TH LR E L O HE L ATGED
FALEIMNE ChH D FE, B VUV YUV ORERRERD L, T OMYEENEE,
BB OBAIRICBRD L LD TH 5. DTICETIIZOWTEDOMIETFIAZ K25,

(1) FERGWHHT

R0 12K & I 2B T IR VRFSE IS X D 8L 2502 v ¥ 2 05 Hrhi &2 IV ORIEL . RigE
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1/16mmBL T O A2 BT %o WO, @WHlL. HBoN/NE1/ 4m— 1/ 8 mORS5 % R
VE YT AT S Y A (JLER296) 12X b EEEE. R & BEW %+ E 250k
SET 5 CRGEBEE T ICCTHET %, BHEMOREOR, REWZRICOWTIE, fho k)
POOESET CROAERTLRZET 23008 % [REWEW] & L2, [REWSEY] DAt
DAEPR B L 0L EE CREOARELR T3, [Zoft] & L7z, [Zofb) 38w hics
WCHRBETH S, T2 KINAT i, ME BV AN, FOBREICE Y NT VAL .
A - BRI 3 44 T2 L7z, SEOBREBIE, NTOVEIZEFEHCIR, PRELIET
R D % ISR & B RIROBIR, BEAAN/NERIE 2 RIS < FoBlik B X OSIHEACIR
DLDET L,

(2) HEBRIAT

REFMET 7 gRiBITE L, BMIKIK, ERLHE, BRTREONEIC R - fb3um 4
LT, BB LAZIRET 5, BEEICHETHRES CAMLHE, HN—FF Z2 LICET Lk
SED, W, TV AT Ty I ATHALT, AAT LT — F 2/E83 5, BEEIL, S35
SR CIMNR 60015 & 5 VWX 10005 TITV, A B Z AN AT — IV THN—HF ZADLEOREI I -
THERL, HEEZICESUERAT 55 O RRIT200MA 0L LR - 50T 2 (baodn
AREHI OB Y Tl v, 50EERU EOMEIZOWTIE T LSS — b 2 BT %), DR
ik BFEZ2 (1998). Krammer (1992), Krammer & Lange-Bertalot (1986,1988,1991a,1991b)
L (2005) ZREZZSML. 984SR IZRound Crawford & Mann (1990) 124&- 720

FEARIE. Fu0H (Centric diatoms) & FIRF (Pennate diatoms) (240F. FIRFE I MHE
IR (Araphid pennate diatoms) & AHEEIREERS  (Raphid pennate diatoms) 1245
720 F7z AHEEE, GRS, ANERSE, SHaRE. BAEHEENL AREEEICS L.

BRI DIE IR AR 53 Lowe (1974) 126V, BEIEMEM (GkAf) ., FIfmm R
ARARE) . B (Yok4aR) (200, BRIV T, S SISl AR L,
Oy KEAF VIRE H) - WAKICSHT BBEIBERICOWTH R, 72, BRERERmIZOWT
BEDONEERT, £ LT EEEEREL00EARL EOREIZOWTId, EHER20% LT HE
LREICOWT, FEHFIATHEOBNS TN EERT 5. $ /2. EHUAABHYED B
PEHMTLHZE LT ERZRONHELRD 5, HRBEOMINL, EEEMIcoOVwTid%
B (1990). BRAERRICOWTIIMEE - J (1991) . B&IEICOWTIZ, Asai & Watanabe
(1995). ¥4 (2005) DOIRFEAELBEL T 5,

(3) RLEESTHT

BN IRBIEHERR T ZE 2 (1983) DR EASEIC, B - DRSS WHTE ¥
VbR TFHESIEE Ry METIT o 720 TR FNEZ B 5,

HAE 2R L C2mo TR0 5. 2mae #fi DR TIIAKBRL CERZMET 5. 4.
2 mm & i FALF134000g% € — A — IR L. ZBRK & 30%BELARFKREINZ ., Bk B CTHBE
WHTREAT) o DI TR, REKEGHH] (4% A NTY) ZINA, HEEL 22553050 HE K%
M ZAT9 o WERICC OBEREZB L. FEIRE OB TIRNIIRE 935, REIRTHE, K
TEEZ1000mlZT 5. TOWERE 1 0BT THLIEY, BEHICHET L, ¥Ry MER
HE U CHTER RS B E 2 SR - 2V Ml (0.063mm>) . R5EHEI4 (0.0039mm>) % 10ml
TRELL . 105TC T4 Mz S ¢7-1%, B2 LN ERE (8% 2#Rob, ExXvy b
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ERT ., BB E 63 u miili TRIENT D, 63 u mEFFREW % 105TC T 5 Rz, 1.0, 0.5,
025, 0.125mm¢ i T5h 5V, SEEICH EEWOEEZMZE L, IfEEAE (&% %
KDD, ¥Ry MEBIUSDLWHTTRO LN IMEEMRE (%) 20 OREINHE#RE
&. Wentworth (1922) O ERSBEOEEZFNT %,
(4) BB
ERFE - ABFEICNT—F—E, &V VRN - BIEERSH - N FE) 77 v Ribe
B VFFFA N D UBEES. < vV IEDCBE I - Bt T ERE N T o
77 (BB EERAEZR R S,1997 International Soil Reference and Information Center,1986) ¢
DTFICAEB OBRETELZRT,
a) TR
Kk A RS, THABOB LT 2mOTHRLW T2 5, I OfEE a2 Bz 1
HEE L, it 5. 72, BRSO 2 LSRR L. 05mffi % 4l X, B
Pt R 2 Ve % o WEMT - 2REHI D W T, 105C € 4 BERIREIE L. TRl K% 3R %,
b) &K% - EEHRE
gt 3E500~1000mg % EREIZIEA ) . ¥ TR - FICFE L2, CNa -5 - (Y
S HT LR ICHAT S, AEEFY ) THA (He) KIEHTIS0TITIMBBRBE L, 84 1L
ToIRBE 2 AL S, COBLUNeDFKIZ T %o TCOMMERC & W iRFERCER OB Z H
BT D, T b ORENE L BRI TRD 72 ORG D LT H 72 ) Ok FER (C%) B
IOLERER N%) 2Rk0b, 2. ERERFEEHRETHL. ON (REF) 2HHT 5,
c) &Y Uk
L FEEL00g% NV F— N7 T AFED L), IEUDICHER (HNOs) 10mlZz iz Tl
BAMET B FGTR, MIEFR (HCIO4) 20mlZ A THUIMBGREZIT) o SR T H, &
BATIOOMUCEA L, ABT 5, ARO—ERmLRABEICHRRL, V) VBB O FE
VT VR - WD) BIATHMRERNCL DY VB (P20s) IREEAMET S, ZOHE
i & MR RETROIKGEPOEEH -0 VEEERE (P20smg/y) %KD 5,
d) VFFFA VB~ YAy (Holmgrenik)
et 3 R0.50g I DCBHHE30mIZ 7RI L CLOIERIIR & 9 3 5. IRE 9. 04%55 %
EH % 2N CTEIRE ) L2k, MU0 HT 5. REARO—EREZRFHKTHRL, T
BRI AN 2 728, BTUOERESHC L D~ v v ORERIIET 5. HIEME L Bk
TRDOKGEDPLE LDV DrH Y (MnO%) DERE FNFNRD 5,

4. K R

(1) BRI

RERAEL, K1IRT BHEWHBIE. 2 50FBE B IREATRDE . 0%EEE
L, PEOEFHESA Z L) 25 EE L TIEMHTHA IR THRA & AEVISY DS H I &
BETELGTN ELAAMLER A IR THPAIR A L AEREICS ST,
VRO VA ERERIEW 2D L) MR IRT .

BOWHE TR, 28 DI TH 2 [2of] %<, ThzBRITREANE L, L&
DhREFEL, BB, AEORIE. BELIOHFIETES V.
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B ® E AR EBE|IYIH|F| ZF|E|N|PIBE|IF|RE|ZF|AE
b2 FI#M|B|tE|E|v|Lv| Bl |7 B|a|%|&5|0]|&#
& B B A |A|8| 0| 8| A ENE fto
B | & P B |\ |6 Bl |k
P ¥y K|
e
A13513
7| R | R
b4
A-1TRXSDOI&ZTE 76 |14 |42 | 3| 0| 0| 0|38 |77 |250| o] 2| 1|41 |83 |123]250
A2 IRREEEAHEEL| 77 |10 |67 | 3| 1| 2|14 | 8|68 |250| 0| o 1 |24 |81 |144]250

E YRR
A-1 ITX SDO1 /& N L
A-2 TREEEERSAAEE L
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fAHER C NTULBRILAFR
HiEn = PRBENLASR
E= ARE B g5 ALHSR
BA &kL>® B

Bl EREY el
B Tt BE it

SE68X  EEILMAAR

(2) BB

FiRkeR2, P2ITRT. MO ERILAVEFICENT 5, EE&xOHBRIE, #
60% &AL DBRAFIREAS LAY IC R\ BEMHERERUL, AR COm620 I CH 5,0

2 HOFBHIE DT, B R ar R ERM R &4 PO Y A% 5 LR RBREE 2o
b BEEEENLZHET 5 2 L TRHEMT Shiz, 209 LB IZFEARENSKROKT0% & &
NS5, TOFELMEIL BEAEEOT T MO R AR AR ODiadesmis contenta var.
biceps?325% & 5 L. [F U < BB B ABE O Luticola mutica. A [X 43 F2 4: B 3% O Pinnularia
schoenfelderi, FEAH:#BAE OPinnularia subcapitata®s 2 £E9 , WAIRICAET 3+ KR (D
T KREEHELED) & HW2B%ENT 5, ZOF LI, FAKME TH~T M)A
Reimeria sinuata. /KA & P Chi5# AL O Nitzschia amphibia var. amphibiaZ$ A5 4 5

HHABI L, BAERESEERORS5%%E K, S IUEE L CTREBEEDH25%, Kk —
FRAEFEDSI15%E T 5 BEAEERE X, ABED Amphora montana?s$y40% & &5 L. W U B
HEEEME AR O Diadesmis contenta var. biceps. Hantzschia amphioxys®a£ES o Ak — 54 FE
(3 HEITIREE O RIKIZR A TG OHE A P2 IS B T D & % Navicula venetadsfi10%
WL, &5 & MM DONitzschia palea. Sellaphora seminulum. Nitzschia amphibia var. amphibiaZs
DENT %,
(3) WEESHT

BEEHTAERZ K 3. Folk&Ward (1957) 2 X BEFli 244 L CREEEE 4 ITRT. F72.
MR Z X 3 1R T 2 MORMBHE, & IR ERI IV b TH LS, HETICHRS
EELALILIL, BOEHEIHLNIIL V. TOZ L1, RENREHHROBIZLENLTV S,
HHIAAI LTI, Vv b SEMEP D) FPH T & 255 7o 728, WM H & MRS
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720> CTHWMERIP AR > T h, —J, #ETTE B2 SMEP OFEPH Th 3 22 X
VRG> TWED, BHAAELOMBEIZIELR TV,

F 72, Folk&Ward (1957) 1Z & ZEHIIClE. HIMESL FIEICAE B RECDRD b, B,
RETRLZFHHE %2> Twb,
(4) T3PS

RRERSIORT, mEGEX. WELIH 2% EHRAAEEIH1%THY. I bE
IZZWEWIBTIE RV, 72720, CO/NEEZA D LEBETIZI6ERL, HHIAAMTIZI2TH 5,
HAICBT 5O RC/NIIZ 8 ~12L SNTWAEZ L, EELIZAERY OSMEIR
RARETH D, HFHAATIIHEEY OEED S ZE— N T L FETH 5,
F14Rk RESITER

FEES B b e
LETE Sk TR FERIRD i id FE R FEHRAIRD DA bl
e 2.00mm< | 2.00~ 1.00~ 0.50~ 0.25~ 0125~  |0063~  |0.0039mm>
A 1.00mm 0.50mm 0.25mm 0.125mm | 0.063mm | 0.0039mm
%f %’%‘ZSDO‘ 0.1 03 12 27 78 120 49.4 265
— )=
%éii%ﬂfﬁ 4| 2e 26 8.2 13.4 15.9 123 30.4 14.6
/ [=]

E ) BUEFEE% TR,
153 R EHAMETRER

A4 Md (R {iE) Mz (FE51E) Mo (FR481E) Sk(EE) o (REE) Kg(RE)
;;; %%zsom 7506 (0.006mm) | 7.03 ¢ (0.008mm) S JLk | 7.64(0.005mm) | -0.20 EDEH | 249 FEIZEL |1.76 FEEI-ZH
géi%ﬁ% 483 $(0.035mm) | 483 ¢ (0.085mm) Lk | 7.646(0.005mm) | 0.05 [FIEHFH | 303 FEZIZE( (076 BE

3¥) SR [ Folk &Ward(195M(Z&%

Fi16k TEBIELFHONRER

. 2HR%k | 2% &) B |DCBEA
Hug t& C N C/N | 7P205 | MnO
(%) (%) (mg/g) %)

ATTRRSDOT  \yovRa/n mim| 192 0.12 16 237 002
=B
A 2T REE

L 10YR3/1 1.07 0.09 12 743 | 005
St AA L /1 R

E(D I8 R RBRICECFREE T A (BRERHKERTREE
&, 1967)I12& 5,

) UBREEE, BET2P0sme/gTH B DK LT, % HIAKRMETIIH7P205mg/ g% 7R
o BEPCHEICETI LY VBE, WhWY A RRREEIZOWTIE, W OPOHEHFIH
5% (Bowen,1983Bolt- Bruggenwert,1980:/ 1[I 13 22,1991, K ¥F13231991) . 2 & DHEBIH) S HE
B NAH KRR FBRIZK30P20smg/ gt ETH 5. F720 NAEWLEE ((LFHIER O
%E) &2 7BAR7 LoOBH TIZ55P20smg/g UlRIE221991) &) HEFsH ), Kt
BT B I NT TORNTRAETIRE N 72 ORI 515 13 Tl360P20smg/g % B 2
BBENL N, LA o T, BHAAR O VIRERIL. RAMERLZKEBALHETH S,

T UH Y OEERIL, EELIF002%, EHAAEAIX005%TH Y, WINDBEEOTIRICE
LNBHMHETH 5.
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5. % %
(1) BBELIIONT

FOTHLA & APAZ B L T 5 BB, BIEFOERICONT 5 IO HE % 5 L
TWwbEEZLbNDG, BILE (1992) #ZF3hEL. BZ5 <, SHFEMTILBOIME 2K
LB RORINIFEIEERCEICA 2 LR L. APGI1EZ 0SB0 LM 2 RS 2 H#iK o
ek HUCHR T % LHEE SN D, 72, HEHEARRL VA b FRofE =20 EIcHE L,
AZEEB I EFICHSE, S 512 REVISEY B L RO ESROME & EREEON
BIZHRT 5,

L7zh3o T, BT 2R T 2 BB X o T 725 SN DEHEWICHET 2 &
ZRONL. P~TiMEWIFEEREOBERILANEITNALZ Lid, 202 L 2T 5, F72.
PEAER A LT 52 ERPBEAROERIY Y U ClE R EITRE (B THorI ehb,
BETORRT ZILEREY B Lo L bt sh g, T L 2-ILEREREY L. &
FAPAB L OREX D SO MBI LA L TWAZ s, BETIE. BEBEM S oREY
DWNARMZE DR ENTEEZ ONL, BB, EPANLICX 2 EBIBRRBPE VS 2k
IZOWTI, BBELOSHP SO MIT A L REELV, BREOIEDD D S0 78
BRI PLETH S,

(2) HHAARMEEIZONT

PTG & ARA % B L T 2 BHEWHES S, HETOBETRFKEOBRBEIZL Y, %D
AR IR X BIBEHRD CHET 2L E 2 ONE, T2 BAREOSELRE (B
HE) (CHISR T A HMBRATR O 2 e 20, T U2 IBEHEWICHRT 5 #2505,

EhIT, BHLRAAHMTORRBARELZKEBR L) VIBERIZ, BHAAELOHET 2
WMWMZDE DB B VIEHEL AR TS 5 VITHERRIZ, ) U BEBL S E2 L) LE
W (2SR B EAD 2 IZHEEEORALY) BdolZ L 2RET 5, HELGD
FERIZBOTC, IR EZE) S b0 L L BETAWRMLSD 2, B, S0 VRS
BEEMMEE2 L9 RBERIZIE. AAPEb L TEEOH L2 HDITONL, Zhonl k
3 BHARBEIDERTTHH I & EF/BIEIL BV,
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