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# ABHOBIRE ARASE R EBRAALTRELTIGRO, SOMIE 100 tehiy,

Wik HEEEHIH

WOE THHINHE
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W hzo TR, LRERLY, BRONAEMDY, BHEI Lok BHCRDDE LR
DUTIHEMERTE - MAGEL 2. WF, BEI o)L, SRoERL TN RORS, Bk
ROUH & AN LA 2T SURE %00 2003] | ISR L0 2009) 2 881201,

n A Bk (155 ~ 179)

TR TRCEREER 2] (MK 1979] A@tale L, BRO7TMEELTVWS, 28BS
AT EMRIZ, BRICL Vo2

AS (155 ~164) JBIRASHIIRE 25 EDOTH S, (UM EBA ERTH S, Whdd LI 1
HMOAOMETH SOOI JILEOA, 1941 ELTVS, KSR BAOEOT31.33mm. fihe
£OT 1856mm, FHTIE24.86mm & 45, FHERHL 10.53mm, PHEEE04mm, PHORE
1.06g TH B,

B (165~ 168) {EHMT, MEVPERELZEOTHS, 104 ELTVS. BER RK
@OEOT 3115mm, BPOEOT 12.98mm, PHTIE 22.07Tmm L4, PRMTIRBEM L5, ¥
EiiE 11.53mm, PN 454mm, KEEHYT080g 240, PHATIRBMNE 25,

CH (169~ 176) AT¥GEIKT. SEAPISRELBEDTHD, ZITIE AHDESL LMK
EQTH5LOTHNUIERCED . 14 MM ELT VS, BRI RAOEOT3437Tmm, BADE
DT 18.14mm, FAITIE 26.34mm L&D, PHIENL 12.46mm, PRI 4.48mm, PHOTS30.93g
Thd.

D® (177 ~ 179) HRAHT, MEEHP L TR ANBL L2580 THD, 4 ML ELTY
S, BEiE BAOLOT 34.32mm, BAOEOT 2202mm, P TIE 283Tmm & 425, FEkiE
1257Tmm, FEIMIZ 4.52mm, THORS T 1.06g THDH,

B OH MRS EOM60ME 62% £ NS, ROTIUE (SLIEIEUL I FRIA 18 419%)
THE BUTFIRA /7 14 48 (14%), S 3 4 (3%), REOSEKH 1 8001%) L&D, @RS (VIR 4)
T HAUA KO 3 AW TERE0E X IIZ L ST i, 170 £ 171 220 TIREiERd
B, 159 (2DVTIREBRILE / 102 & ORI & i,

RAK KPSHA 50 M ELTH Y, ZhidBRO52% & 05, ToMEE Bkl L st
LOTHHN, Z I THREEQNOTREEIEO L HA L OERD, BEODIPLRHL EHE-0,
BAERCREILENSH Y, RRoONAIRLZ O &0, KEWEEEE, &L licehLT
Vwa,

2) HBKENLR (180-181)

Ll S L TRAET AL ES DA ALPORMTHEAEERE (KR L Ex6hbL0)
(b 2000] T. TOWMEEDHSEOLEL, BHA3 AN ELTVD, TOME E. BERORELS &
SLEOTHIH, ZZTREEEVOTEESG VLA EOEWES, 180 HAEMBRO XN LH
A, AMEBMELTHASHTOAZ EA0hHS, 181 MM RN, RMBFELINTOS,

A MRV E 0N 3T MT 6% & D, BEORES RS E VRIESE,. Ky
TA U AL 9%) THRE, UTFIROEKE 1 i (2%), BREEL N (20 &5,
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3) H st (182 ~ 196)

BRMCAMBEBRLTOSABONT ARERVAEOTHS, BEA9 M ELTVS, 8
WETHE LD MR, 2EAMONM - BBIZE )ik

A (182~ 189) SABRIHROLO, 25 Ml EL TS, BXE RAOLOT43.72mm,
RADEOT 19.04mm, FHTIR2897mm ¥4 5. THKIZ9.37mm, FHNIE6.99mm, FEHO
WXi2183g THS, 184 - 185 - 187 - 188 {3, oIz MI¥ IZHFERA 2 6D, BEFERURNETEH
fEHEhsLOTE, ~HOMBTHECRET S EOLEL,

B (190~ 194) 2 XABHELSNDIEDT. 2 AW EMBOMAMMAED, 1788 ELT
wa, KSR BAOLOT 54.04mm, BAOEOT 21.24mm, FHTE3049mm £ 45, PG
1£24.52mm, PRI 8 84mm, PHONXIL5.968 THd,

CH (195 196) 2FAMAHEINILOT, 2FAMEMBOEHFMRLED, 4 B ELTY
D, B3, RAOLOT 45.28mm. HDEOT 27.16mm, PHTIZ34.63mm L4 D, THRIZ
19.10mm. TR 7.14mm, FHORE 13 1.83g THS. 195 (3, BMCHFIEEGEDLND,

B H ORBAENCS 8036 ATTI% LD, ROTHEN 6 M (12%) THE, BTFRA
2R (B%), BHABIER | K (%), BER LA %) k4D,

RAFRE B-C MTRMMORIA 7 4 (33%) TROSGNAS, 45 BEMORTIZ3 i ELTVS.

4) R ad (197 ~ 204)

HPeREMEL, AR EbhS B RHEPUNESARO NS FERLARTHS. Wbk
MIEMBIZEZ AT 2 ERH2. CODSAY LA A— HlZELIFRINI L DR EL TR,
Z USRS OBRTITN 2003b] & & 80T 5, BEO5 M EL TV, ML HMBRC LV >
=

AB(197~199) BRI /2o (LA MEENC L BB AR E LoD, 13 EL TV R
TROEOTIZT4mm. GAOLOT35.14mm. VT 50.3Tmm L 45, PHKIE 35.61mm,
RN 1238mm, FHORSL1991g THS.

B (200) BAROABEATEILO, 4 4 ELTVD, BRI}, RAODEOT86.32mm, R/
DL OT 22.68mm. FHTIE49.95mm L4656, THRIE36.16mm, TEE11.14mm, FHOT
X227 THD,

CHi (201) HHOMBCARNEROBEEATI LD, LB ELTVS,

DR (202 ~ 204) H@OMLIZEVEOD, HAOERED 280 L H#E 3 hD MEMELSED b
MHEm, TTAEELTVS, £EE BRAOLOT 10471mm, BRAOEDT 19.48mm, YH TR
44.70mm &4 5, VL 30.81mm. PHMIL9.1Tmm, PHIOR T 14358 THo,

B REAEVSE O B85 T 89% & i, RO R TR L ViR, Ko
THHEMT G T%) THE, BUFIEA 2D 250 (2%), BEHE 1A Q%) 43,

5) PO H D4 (206 ~ 214)
ETA - DA, diNGE, BEAE Y LRI, Wil o MEHOBS G LA, W
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WHETH BB L 2 LB 25 hDRBE. Wy & &L, BR62 AN EL TV, 28I W
WO Lo,

A (205~210) ZRE—-HONBENRKEN260, 42008 LLTWS, R3E, RRKOED
T 12.80mm, O EOT 10.17mm, FHTIE33.86mm L A5, PHREIE2885mm, T
11.06mm, VHIORS(322228 THD,

B# (211-212) 4B HOWBHNEREN 260, I ELTVS. B3R BRAOEOT
50.54mm, M/AOEOT 33.55mm. FHTR426Tmm & 45, FHEIR3642mm, PHNEZ
1252mm, FHOTS324.78g TH S,

CH (218-214) WiBEHKIZE>THONLEAONDHITHS, 17T MHELTVE, BEZ
A6 OT55.30mm, BPOEOT 13.66mm, EHTIL259Tmm 45, A 19.61mm,
PRI 7.56mm, PHOREIE5.68g THD,

B H REEEMNVCSEOMIBNE 61%E DS, ROTIHEA 13 4 21%) THE, UFRA
J 94 (16%), BEKE 2 40 (3%) L&D,

6) i W 5 # (215 ~ 220)

I8 - T RISARII R S b, BREISTIE B A RS ABEN T RBOBBERTH S, RN
WD 1AL (RWRA) €ERE, TATUEMAISOH LT, BETHTHS, 216 ~ 217 BEMHS
LEALNSY T LTS, HRTEHAHE LN HBENREND, WTRERRETSH D,
218 IBARAFM B lem DABRMTHE, HHIZHERETHS, 219 - 220 BABMTHS, 21913 il
Kt ey, MSoRBENTS, 220 3onim IR Bisih ) RIGHLA A, R
LIRS, BH SR TSS,

7) W& WS 43 B (221 ~ 266)

BAFROUBHFTRFTELARESOMONMN I, MHORREIE XS BITSOPMENZO 6N
SEHTHD, MELAOERITIORGIE, WHRS ML AW 2, BB 149 8 ELTwaA, =
D3 5O 30 RSB A TIERBTTH o2, SPBISMTEOMEL MR FTH > 28, Wiefiz
EBEIAHBEKEN,

AS (221 ~229) BEOAROLNDEO, 60 U ELTVSH, KELGO R BT O&H 0
o 220 088) EELAD, ABNTOMBIERIZERL VBB 2> Ty EHA LGNS,

B (230 ~235) BYHEMEDROLNDEO, 11 sl ELTWS, 230 &, AL TR
WHBOLNS L, WAEORAILAEOL EALNE, WPEROPRIZTEAIRETSEO
(231-232) £, HROBIZMIHHBLESE O (233 234 - 235) 2D

CH#i (236 ~ 242) WHCLBURRIZIITHA RO 5NS LM, 24 4 LL TS, WOPLMIBENCS
LOHHN, 240 BEAUCE VECLME2ET LS LHLVEMATER ENTS ), BHiks W
AHBINLRFAIPHAD, BROZRE LS, EPLEIREDMGELEEINSG,

D (243 ~246) JH0 M RHTROTATHROLNS O, 48 EL TV,

EM (247) MEOKBEHLNDED, 8l EL TS, 8 M 6 fAULHNMALBIKHTSH S,
O/, ErOBAROHESRLECL VRANEVEDESL LKA NS, BHELA 247 IZH
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LT, GHARELRIKETHS 20, WHLMIUIZRTE 2200 BHOMMIUIML TRELIZL
DE R ERARE NGO | VAT T

F8 (248 ~256) MHTHOAHBOHLADIEO, 128H ELTVS, WIneEm, & U< 3
P THATI T S5, 249 + 251 (22WTIZMIE S BVEUROIEHH D LD,

B o GHESEREN RS 119 NEHRIZT o4, EMEENVIEOME2 0L 52%E LD,
WOTEIE (FEEIE 1 A HT35 A (29%) THE, BUFIIBEKE 11 A% (9% ), B 3 4L (3%),
AL ZENAZL (2%), EXE 1A ML OB B L BE L NEL5

8) filll - & - 1481 (257 ~ 267)

ENThNL SR - BB LI I BETHIH, RS L2 RS2 <, ZOMR
LIRS AL, TOAD, TITIE TWPRRBOMORN & 22 R0MIC, WO
EENDWHPRITHABOONSEO) ELT LTI Z ke L 8821 st LTV
IOI6DY NBANDEDLELLNBMITH 1,

257 ~ 259 (3R E R MBI OO NG EOTH S, Wihs REGE S PRTiNS 5. GHi
EMHETHS, 03 MERL L, ERRVTRERTFONVEN €L TV LA,

B OB BRI R 12,08 QITTT o 2, RACE 5L SEIKE 3 0 R 1A IR L,
WAL BE 1 ATH o/, 265 BREEMV. WHEIAHTHE 2L b, THEMELEZLA
A, LR TORKSOTEEERT. &b, 265 LIZEHALAE SORAOERBOITNTE
HENMRHHITHLIAEN TV,

9) H ¥ (268 ~ 275)

B HIENE b (] DDA T k) R R L AR, BT MBI RE T RORKTHS, &
BO163 sl LU F=, RS [ LhRne2009] OONESHIZHBLE,

AS (268271~ 273) M ERHETELOTHS. 69 MM ELTVS, PHOERSIX64.23g T
b5, 268 Il ELANTRADEOTHD, FHICELHBIMEINDZEnb, HELEIIRVE
RBTHENREIT =L EAONE, BHEHHTHS, 271 AR LS WA 55,

B (260 -270-274-275) BERMETEELOTHS, 844N LLTVS, THORS(29882¢
THH. 275 13, GHIZA SO TRIETE T,

B OH ORHMEEMOIEOR 121 L T9% EdidS, XCTHEN 194 (12%) THE, UFE
AL (5%), BKY 5 M (%) L4D,

100 # K ®

ZOAE R U O T v £ 2 2 C—5 L 22, 3.554 il L. MikiZ18111.41g T
Fo. ZOSHUEN (V) P6IE2,742 0, 11651.88g pith kL2,

AN L0E)IE LRI SR L K E < BED LAV, Zhb &) IS0 KPAEL,
thiEuTOLEAHE LV AS,
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11) % 5 % (276 ~ 278)

LEOEROWIZEENT, POMEOBENLEOED4 &I TR,

276 27T X2 MELMIEHMMIZ L>THIFIATE Y, GREATHEL OB EIRMZ NS
WA EEASIML T SHABESLTOS I e LML /2, 276 IRRAY. 277 AGERERILA T
B35, 278 1Rbd D TRiEOA] EWRIATVSEOTHS, WL LRVt p
DR TH S UM LRTH, DL EVIITRETS, RIS L5 EEOMA R L,
BROBEBREYTS, GHIIEETHS. MBRMEICLEC. AT, hhid B2k CHRELA
WROEY b6 TIEHD A, BEMROUEH L# ) AATRMSABRIN TV AMIWMEL, 22T
WEFS_L Ll

D E i (279 ~ 285)

FAHUE N, EMLHEINDILOTHD, BB HLLTVSAL BN 6 IE SK1289 Hoil
ELZ 281 @ | iDAHTHS, ZITREAS WHEORE 3 HEMMAESEL, ZZTHI. &85,
FHERIZ 2O TRELOGH L MEIZHBRTIi 228, EAS 20T SMAETRIE SheT
fiv, MACACIZIERT S L e MaEL .,

2TOREASMOTEETHD, BIRBEHETO LML OT, L COMWEEEFTEOLN
Zuy, ZAREAFRINTY S, O EPALA TIES MG L £ VA SRR T, LRI N
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fimbEND, 280 - 28] EEACEROTEETHD. 280 BIEBAHHAT. MAWRDLMH LS 1S5,
i LS ECE AT T RO HNE, LBERTMORT 2SR 0TS, 281 IRk, BRIk
ERLTVD L EALH, BIULOMMTHYZED N5, LRERROR LD HRLNTVS,
282 FRIKHENTH S, KAOKEEMOTHSONRIIT, W) LHNTHS,

283 ~ 285 12T L OMIllA S HHONBEETHD, 283 RLASDNBROBETHD, WLl
MEMET A, PIA2 M LOH ETHS, 284 - 265 11283 & 1) BOAHVCEREORET, ik
TRODDSOT 1 VHORMIIAZ LOTHS,

E #t A

RN IZRBAE NN RO LOEBTH S, S, FERCEARMNL HEINT & ~Mof
iHA T26Tkg THD, THHRRMOMBHLELT, HOVBABRORFHE LT XHY SNk e g
LTibAEhitneBabhs,
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28 = Bt - AT EDRIF ST
1 Lol

NG ST AT L U1 o SRS DO CRER IR, Bl BRI R RU B AR RIS S, S
HEEORE, 3 moRMBRLTAHEES b, BERURTH U~ hEORETHE Z el ok 3 h
Twd.

FETIE, NUREC ST SHEEEE, AROMBRTNEE, CHOFRER, NEEE 0T
O E A E U AR RN R M1 5,

2 B e USRI

AW H

AUEHL, BHIT % Fo Rl (0F, ) O LM 08 5 ®HERRE) S LIRIRENL LR (V.
Wb Makl) 2, SEMHO LMEA RN SNl (BLF. BUSHAE) OISR LR (06 K - HRE)
WHIRIRE A L OV VD, BB S R U SIS S N EI RO EIT H S SK1289
WEZHPLRMENL IIETHS,

ZhLORHOS 6, BRI - RSOV - V2B QUIBERMF R 175, £ IO, HIRINE
NFVI- IV - Wb - 10 a B & RHRIZTERR 527 - MUMEERERSMIT & 775, SK1289 BL 2 RiE. #ENSL
ORPREOMN & HiE LTl ik 5.

B 4 Wi ik

1) H: 3 4 #r

B ERTT 7 WERRL, JRMRAK, R, PR (4mmEe ORICHE - ke
LT, FEE RIS, BICET SREE THRL 2 H/ -5 A LI T LGRS &
5. Wi 7Vav Ty 7 ATHALT, KAZL AT~ b EefElT2, B CPasmTl
600 5 B4 L 1000 {E TV, AN=ANAT—YTHA—HF ADTEOWMBIHN > TERL, B
FRAEA, LT B & 0 A QU 200 BEEL EFDE - SHEE S (Eriop o EIEZ DR TSV,
HOREIE (i1 1998], [Krammer1992], [Krammer & Lange-Bertalot1986 - 1988 - 1991a -
1991b], [#ilier 20051, [Muan 20061, [Witkowski et al2000] % X & BH{L, HHEHE [Round
etal.1990] I35, &b, BhAHSEEOI O (IR 2000] 185,

[l 52 &5 4L 43, o # (Centric diatoms; 15 % ® 2 7 2 7 4 ¥ & @ Coscinodiscophyceae) ¥ 31 4k 8

1) A0 e A (TR - ARBA - (PIBILA  IEAOR ]+ BRI - SSHAOL - R - LT )
2) ARSI O (SE )
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(Pennate diatoms) (240, FIRBUZIEEEMRFEHNL (Araphid pennate diatoms: RO A 7 £ 7 8
Fragilariophyceae) 4Bl IKEERN] (Raphid pennate diatoms: IX#&¢ 74 ) r 1 */ 78 Bacillariophyceae)
120D, &z, AREMEUZ, RGN RGNS, AHGRIL VOTRGSE. SEGSNUCHDE 5,

HAHBOEBAECD0TIE [Vos & de Wolf1993] £ &# L5 3h, HEAREIIHT IR
{Lowel974) 126y, FUUAER GhAERD), EPER (PORERD, SR GRACER) (CHINT D, &7,
HEPERIZDWTIRE S i < EBIX L, Hi5 - R 4 BN (pH) - BOKIZH S dIEREIZ 2V
TEaAT. WA 100 B EOREHZDVTIE. I 20% Lo EEAREBIZ2VT, EEEE
WEGRHEOMN AR SR TS, £k EibaA RIS SR & 1T S HRE LT, selft
DHEREROD, HREEOMRITIZH -0 ML FUER) ~PURCER OISR (220 TR [
19881, MACEH (AR I20WTHE (%K 19901, PRSIz VTS [0k - M 19911
HEREICDOTIR (il 2005) ORMEREHESE 15,

2) ERHAHHT - AR AT

P IAUH 10ce 2IERCREOIRD . KEES U Y A LS, W9, T sk, ol 2.3)
LD TIOME. 7 v bRRMIZ L DRMEOMRE T YA (MKmR O, MR ORGE)
WA SR A D200 E TG, PR LRI L TERERIET S, LAko
RERELTHL—MEL), ZV Y THALTT LS5 — P eREL. 400 (5OXFHBET
TTLAT— bRl LEALT, HRTSTATOHREHRZ 200 WAL EEE - TS (kGns
HURHTRIORYTRAW), Ei, 6 BFROIENMI, AFRICE SN BRI (ML)
OFRERDS, WAL 20 pm Y EEHKEL, THhUTOLOREATS,

AN AT TERD 20T & BRI PRI L, TR & 540 A0 A e T L 2l T & 1l
O3, BABEORKEEFLTHG -BELY, VLV XTHALTT AT FEREL, 400 (F
DWW T T L A7 — ik e L TIHET 35S TOH Ed & 188 A Is 20 TR
e,

R, (BB - B AEE SV TRE RO B RO R e LT, Wb - SR 20T
lee VS ENDMBE LTRRETS, HFEQH  MEKOMEIZ>WT DS eS8, 100
WPk LTHRRT D,

3) kEER IR

HNHZOWTBRERAK - MU, Aok RS Ry 2 /AT VmS LY 4, HR2S)
DRGSR T, WOFER ST - BRI D, ZhE RS- T A LIS - Rt s,
iR, TV av7 v 2 ATHALTY LAS— hEERT D, 400 (EOREMBETF TRl ERL.
O BT S AR (R 2 W8 OWAERINC dk U2 MO EE Rk (50 F, iNITask Bk Lof )
B UL R T e U A MBI ERRR O (DR, MSbmIRREER R £0R5) &, (XK 2004] OEUCTY
THE - T 5,

SRTORRIZIE, AHIANOERRR, 7L AT — MEBUCH AR, RV AT L s —
OB RIMEL AR ERCIHR L, MR 1g H7- 0 OMPESES T (AL ARefi lghr)
DMEGZRR) Bk D,
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B, MEmA SR -RATRY. TOR S7HBO&RIE 10 OMENERALTI100 4
fiizdued, 100 M8 /g killE T<100) TRRTS. RIHEZ&AHMOLDLOEFEE GIFLAGRIZLD
Twh, &, ROMBOMMEERES R TOMUNEE LRSS,

4) Wi

B EAIZEL, BR 0.5mm OB EEL TRETS. WMOREEREENIC > v — L (4 THRH
MBI T TIREEL . oty b i TR ANEZ M LAEH (R dmm il L) 24 X0 it & Al
T3,

BUERA LT [N 1994). [l 2000] FLOMEN S, HEOMBL B EREL. WBEHK
ATRATS, WAL, TOC 48 0SMEAR RO TUR & BB E LRt D, STk, HS & MG
FRIZAN, TORREDT S ) — L ERTHE LIRT 5,

C # B
1) EE & 4 47

Riemd- 58 W11 - 12BUI5T, WFNOHN SRR £ il + 5 LTH EAROEREE
HEMT D, EA R 43T 43 8 90 BRI THS. MFE. &MuliomiltRT

a £ b 2

VI F3, BEEEE SR B0 & 25 60%, ACEEERIASY 0% I B, &7, MiACEMASY 10%IEIRT D
EREHIE, A E PRI & T T DB EEEE B B0 Pinnalaria schoenfelderi 7549 13%., BEAERER A B
@ Luticola mutica ¥ Hantzschia amphioxys %5 10%5E 1 L, 20 TR L < BEEEES A BED Diadesmis biceps.
Neidium alpinum, BEAEIESE B IEO Stauronels obusa, Pinnularia subcapirata F & 4f 5, KERETIEIHIZS
HETHEOIERELS, WAL ENED Gomphonema parvulum, 11248 FE D Aulacoseira laevissima, Cyclotella

ocellata, FAKFEED Coscinodiscus marginarus % 5,

II k: ». " # ®
T

Lt smprs (s ) Gramom | B AEN W)
e . o (B O KA ¥ )
et AN ¥ 151

15€ ittt e IR
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A 10% & ST D I3 HFRARE T~ TR EED Planothidivm lanceolatum. Reimeria simara
FEMI.
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WVITE P RRRAE A BT

b ¥ 7 B

JEHLIT & RIRRICIPEEEREASIE L, M 80%E LIS, THIZRWT, KEHFEAH 20%
B, VI TR ACEHAS) 10%08 5. BRSO EEMIE, VEEVIBEIERL, PR A O
20%EH L. PEEEERE B BEO) Luticolu paramutica,  Pinnularia
schoenfelderi, Pinnularia subcapitata, BE'EFEER A B0 Neidium alpinum 5% (85, ARESRER ST
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