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S fERRF
IATSEE .. 13 - B _
o> > 5 4k T 4 11 15 14 12 10 12 15 80 - 35 142 86 157 48 47 140 4 10
& &t
RAETEK 203 223 154 174 28 119 222 32 153 1 259 205 17 21 3 10 5 2 1
BRI 370 165 59 8 29 44 39 19 8 0 256 69 5 12 3 9 4 1 3
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v YR 4 11 15 14 12 10 12 16 83 0 35 142 86 157 48 47 140 4 10
#ET (RBAERR ) 577 399 228 271 69 173 273 67 325 1 550 416 108 190 54 66 149 7 14
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B, 1988)c MEMIEERRIRIE, FEMIC L o CTRMLICH & A 2B 0SB4 205, 4 A RH Bt E[L 12
SRV E SND (GERE, 1988). ZOHTHIFICY 7oA, EEE DS ALV 20 GFE,
1982 A2 1L - BRI, 1986 @ Wi - FEMH, 19867 &), KA IR 2 IR S E T B A
H5H (EERIETD, 1996),

AR, BVERELOWBEN THLI 00, GRMUEEE T Cho 722 LD NSNS,
LA DREFEERITE DL, TFRWTEILE 5 TR T 072085, BERO—DEZ2 515,

EARTRETH, MWERRAE &R BN X o> TIREBNS MBS TW 5, M ERE
DM E A DL RIS TEEAPS V& 7 BRNIBT 7B 2 i Aa, BREEASIZSECES
T2, FEMAEDBRERICE>TWLEEZONDL, 12771, ¥ 7 BROLIEIFEICD
A2 LIS WEE TH 2720 L BbN b, FELFEHECH -7z L ZBbN LD, HEE:
PRAFHLBL T A LN D X912, MEEE L Tnz s id#E 2124 v,

TRTERONL o 7AEMEAPKRE ENE X 104501, REFES1L - 12TH 5, Z0OE
T, A ABOMYEBRAEIRIEEND L) 105, SO L, MOEPOERIC L > T, Hif
REDHR BTN E B L, REDIT DN D L) Ik o /el L 2RET 2, 7270, DL %
AL NBRNZVES NIz Dh, &5 VIEHRDOENIC L 5 00k, HEETIRHTH b, 65
fCAOMBE 2B & THAVHIBHLIET BB S~V BIEET DML TT 5, 2D
ZALIX, #91,5004EF] &2 512 LTl Z 20T, IE# M TIT b N EB St R o iz, HiEHY
WCHNLENTH AL (BiH, 19847% &) SORMEIE, NI RMEARZEC L 2~y kAo Bn
WCEk2dbnrEZLNTYS (FH, 19847 &),

—Ji. WETH, HEMAOMBIZE v, oMILESBRIE SR Tns 2 Ens, HiEln
BHO AT polebFEZR D LD, & LAHRR TS 20 B R CEMBL A ASAMR L 72 1 e
PEDSR Vo ME— BEERALA AR S 723 RE 5 2 TR MBI M AE O Aulacoseira granulata . 7
BT R EEAE D Aulacoseira ambigua 7% 8 LT\ %, ¥ 721&% 7295, Eunotia flexuosa . Eunotia
pectinalis var. minor \ Gomphonema acuminatum 7& & DRI B VEREAPEL LT Wb, S 5|2,
AFHE T 3 TIERBALA O MBI 7 WS, BIGE M 3 M58 O Bunotia pectinalis var. undulata O
BERD e SO XD MBI SE 2 2D L A O KB AR IR X kEET
HolbFBERAOND, 72720, IWRMREDPEEST L2 D5, HARMICIZELZA, BFIZL-T
SRR S B &9 HBEE, F23IAdR (B4 L) 25 DMAARE ST 2 BT CHEL 72 &
EZbN5b,

Tz, BHRERIMERE SND 2 EhS, HRELEL, M5 HOME Tl OFg o —i87s
Ped e, WEAE 205 T L TRAMER L, WHEREHO L) 2B 1> Tt Bbh s,
Tz, MESAEIC X DIMEPS=H A E LTRY ., ZRaSEH b L T 7B b f57E L 72 i ek
bEZLNA,

AHIEEL TR, T2 E L DDMINESNT VDS, [FED7OMOFIZIE, BEOH 1%
IO DDNRL NN, 2D L) LGRS LRSI H > 72 TR D 2,

EB UM T & 5 & AFE & ESHIER OBIG 2 B E o FRAEI ~ TS AL LM 24 5 2
DIEMIHTHER L, KB R PRI TE {ATONT WA, Wb & VHENEST, < VB
MMEIR Z RS &9 ZAEAH STV D (R - HHE, 19932 8), 7272 L. 2 ORI OMK % 4
D HD L IR ER OB LA I T AR 5N b (BTH, 19847 &), i, o
HEO/NIEBIZ &b 7% ) wint - ZWALIC L » T, BBERHE LI BV CRAT S ER AR L 72 &
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2N TwD (FHE, 19897 L&), B2 5 (., SHOfERbatEEIR, B~ EEMOMAEZ X
ML, SNOOHANICEI, VH, AFX L EORFHIEBR VL AEBTB LTI LERETLLD
LEZOND, Tz, AARRITEFE L EEREOMLREA S Z B EN A5, 5 F#EF
ROREA KL TnbEEXHLNL, BELL, AMOAENEFNTWAEFFHATIE, 2
N DOERIED SR SN DT ZERDIAN > TnizbEZ 605,

TR A 2 5 &, AR EEIIIETWE 2 s, MRS EZ NS, 72,
AN TIE, A SEOEYEEBRASHEE SNE, 4 ABOMWERAIEAIETORB S NS (T
M EBEATETEVYNBEOEMEELHRHE SN TS, 2O EhE, BEEORES v /S A7R
WEND, WEOMWICEH L TIE, 720Mh 5 DERDTEEMDNH L Z L, A+ OREWEERAD
M Eh o3 uUE, RREICE D %) KFIbERE & OREMEDSRIR S5,

(51 CHK)

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,10,35-47.

oA IEA - S T (1993) KBUBAR: & B LHERERE - iR OB LA, TRIVERE], TR FEifE,
p.247-255, BlICH..
PR R - JWNBUR (1991) FEAEEBEOIEIIINT 2 5070 &L REMIT~OILH. BEEREE, 6, p23-45.
ISIEAN (1988) HEMEOBRERIEMEORE & HBRBEHEFEAOLH. HEULmse, 27, p.1-20.
JEHESE= (1982) Plant opal/S#T 12 & % BB HEE O K 728 12 B8 3 A AF9E.
HEFIS64E LRI A E 8 (— ke C) WIFERURMES, 32p.
IRESR= - 2 FE (1986) HWEMPEERRMRSHT, ZOFMEEILH. SN, 25, p31-64.
AR = (1988) FEMYEEERIR (Opal Phytolith) 26 A7z L3EL4EM. X bu AN, 32,
p.189-202.
Krammer,K. and Lange-Bertalot,H. (1986) Bacillariophyceae,Teil 1,Naviculaceae.
Band 2/1 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,Eunotiaceae. 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.
Krammer,K.(1992) PINNULARIA, eine Monographie der europaischen Taxa. BIBLIOTHECA
DIATOMOLOGICA BAND 26. p.1-353., BERLIN - STUTTGART.
MIHZR (1984) {EHAHTFBIRNGE & O A7zm ey oBRg (FEd) B LR O REZE.
[HARARE E&l, 5 WBREE, p87-99. EILH.
WA (1989) EBIOHE | Baw. [WRERMUONIZE 1 IREN L 2 O8RS,
ARIEETC - IR FEW - &l B ER B8R, p.119-130, HEILIME.
M BT - R 2R (1986) BEEIMIBEEERAD RIS X 5 & 7 AMEY O F & — RIS E O EFEER & L
T—. L BRFEE, 19, p.69-84.
ik EIC - WA ET (1971) 468 - Ba7. [Mbaowistis], (Lamsead, p.50-73, &7 R,
R Al - B Bk - B R (1996) HERBE. [H ) TEPE 1 RBEHAERESE S 20—,
p.27-55, WARHEEZR S - WAR T L&,
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BPEEE, TH BRI O B~ SRR EICRE T 2. AEORBEHEEL. LB RO
AT, RER AR O - AR S T B, IO D B LI LRI E A
LTS,

AEDGHFLTIX. h D OLIIEI L CLEILFGH L IFE N EM L, SO HE
B B AT o 1,

(1) BK

SRR, F LTSI SN2 TH DL (-6 - M—5%F%), 0I5, &LIZO0
THEELEOH 24TV, D= TREH2BIUB— 99X T 7 D2 EASEBME N 7 HIZOW0
TRIFEGH 247> 720 B OREMIL, HIBILE DGR L & B0 — 5 F IR,

(2) ik

EWATONEY, FHICBEEMO TR BT 272010, 2RE (BHcE). VB &
Voo by oAy BLUEROKIEE O LERLESH & PRI - 270 — Vo &EE OIRYE
M RAT 572,

UV BRISEEIR - BIERERE N ) TR VB, AV A, v vl Y, BRI
SRR — RO, BRI T 2 — ) VT ENE T o 72 (HEESIIEEREES, 1981),
DFICGEE OGH TE2R T,

1. T3

A2 R B O L C2.00m O %l S 5 (REEHLEUR . B R E ok %
I (105, SKEf) 12X VEET 2. BEZHIH30R2.00 g 2 7V 57— VR 7 5 A a2 FF
L. COIHEERASn &2 N2 CINEG RS 5o T, B EES 10me % I 2 C OS2 7
BAT) o DR Tty KTIOMICERL T, 28T 5. AO—ERr KBS IR, U Vi
OB EMZ T DIEERNC LY U VB (P,0,) BEZNET 5,

BN A D —E 8 %2 BBRE IR L . THIHH 2 N2 7202, BBk L )y vy
L& (CaO), ¥ ¥ (MnO), Hifh (Zn) DEELXPET 5o NS MEMH L IBRHEETRD
PAKGEDPS, th) O v &R (POm/g), KV A&HE (CaOmg/g), ¥ ¥ H v &k
(MnOmg/ g) B L OHES (Znmg/kg) % KD 5
2. TREDH

AT, EE 0N 2 = s A BRREHE 1995) 12 L7t THF o 72,
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(3) #iA

1. T3gEEAbss i

GHRERE, I—5FIIRT. FRBIVTNIEHECTH), THIEIEELSIILALTDH
Bo
JERERIIHINIVTNH03%FIH LK, OB D 1 %HEDOS DVE\V, L EL T
PRBVEERTRE LTI, REETL - 8 - 10111720 - 214B T o b, V) Y BRIE,
0.5mg/ g FIBEDDDMITLAET, 1mg/gh iz 2RI, EHD2EWWhEWv, AT T LD
2mg/ g HIRICEMPERTLTBY, EH2EWWNEVD, ZOFTHREFFTIODVRRE V. ¥

" 13.60m

A—5Kxit1 - 2

A—5XtH7

B—9X+in7

D—6RXtii1

M—6E AEHRNENR
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REV, BT, MOEHBE IR TEDIES DX AR E WV, 50mg/kgRiED b DAL WA, FD 7%
DTHBAETL6 - 19 (TR LML) & ETEHNEINNTD 5,

2. BREIHT
SARERE . W=7 - 8RR T o SRIABAMIEL, A7 10— VA& 12, BEES13~16
(B—9REH7) LaBHEE20~22 (D—6KLH1) TRE2Z,

D-6RKEH1 T, LBBLOTRBTIL AT T — LORENE L B FETT.87% &
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M—5% =BFEEHFOLERILFINER

S RE BiE-ER Tk + & BEtEEE (%) P,O(ma/q) CaO(mg/g) MnO(mg/g) Zn(mg/kg) HEFEIRIR
1 A—5 T332 ERE HC 2.5Y3/1 E48 2.19 0.55 2.94 0.19 57.30
2 A—5 32 #liEt HC 5Y52 kA —7 0.84 0.46 245 0.20 54.50 A
3 A-5 T3l LbiE HC 2.5Y5/6 15 0.59 0.43 1.88 0.10 31.40
4 A—5 IH1 wRE HC 25Y21 B 1.10 0.62 2.76 0.23 34.30 A
5 A—5 231 #liEt HC 5Y52 KA =7 0.67 0.44 1.70 0.24 48.10 A
6 A—5 137 L@ HC 5Y52 KA =7 0.97 0.46 1.97 0.24 48.50
7 A—5 137 #liEE HC 5Y52 kA —7 0.61 0.49 2.07 0.14 82.90 A
8 B—9 +¥3 @ HC NL7/0 2 3.04 0.95 2.64 0.15 32.60 B
9 B—9 T33 &TE HC 5Y5/2 Uvr ) =7 0.72 0.33 2.46 0.08 51.40 A
10 B—9 +#2 7¥ LB HC 5Y2/1 1.97 0.92 3.42 1.15 38.30 B
11 B—9 k32 7¥ HE HC 5Y3/1 zL ) -7 B 1.61 0.83 2.94 0.76 31.90 A
12 B—9 +¥2 7¥ TE HC 5Y52 KA =7 1.24 0.46 217 0.10 57.10 A
13 B—~9 k47 L& HC 5Y53 KA — 7“ 0.75 0.45 243 0.24 25.50 A
14 B—9 157 i@ HC 542 KA =7 1.28 0.69 1.90 0.31 30.00 B
15 B—9 +57 #lUEE HC 5Y6/3 4)—T# 0.33 0.30 1.69 0.12 54.70 B
16 B—9 +37 #ul HC 7.5Y6/1 K 0.37 0.28 2.99 0.13 72.90 ExiifERE
17 B—9 45 /g HC sy B 1.76 0.67 251 0.17 26.30 A
18 B—9 45 TiE HC 5Y6/3 AU —T7#% 0.26 0.66 223 0.15 81.50 A
19 B—9 #iliy > 7 HC 10Y6/2 F+1)—7JK 0.25 0.40 2.15 0.23 122.20 Bk HEfERE
20 D—6 +H1 EE HC 7.5Y3/1 *)—T7E 1.87 0.55 275 0.35 46.50 A LRE
21 D—6 T¥1 $F LIC~HC 5Y6/2 KAV —7 1.65 0.52 2.56 0.39 47.90 B
22 D—6 tH1 TE LiC~HC 5Y6/3 *VU—7# 0.89 0.42 1.96 0.26 44.10 A

E (1) 2f =V ERERICHE U IR LA (2R EAOKERIT RSN, 1967) 12X 5,
(2) £M  BERAENY K797 (RPFOYR MEHRAR, 1984) OIS EHIZL 2,
LiC-- -8+ (B5+25~45%., ¥V F0O~45%., T510~55%)
HC---EIE T (Bit45~100%. >V F0O~55%, FH0~55%)
(3) MK A BREHEEEZPLET S 70y 7 OFHER
B---@agRBadl b tb70y 7 OFHRE
AN T0y 7 OFMERELZD, A BOFHIZELT L0 bh0nh 0

DI ASH .2,

B-—9X+tH7TlE, 2LV AT 0 - VORIIKRE0.39% (TE) ThY, U8 Lk 2%
RO E DD PFHETIE RV, FMRERME T, #ILEE TIZIZIZC16~ 19D A0 &
NAHDII LT, BLHATIIFEICHETCC0~240MEAHID, LA L, ZHiZD—6 KX+
WITBREDHMBEITRLZLDDTH 72,

(4) %

AT o ZHBOHR T, BEREMEEZ 2OICROED DD v BTH L, ) VERIE, T
BEHTOBE PO, $2BWOBRMNE - REAZEIEZBIZEINLZ L LS, AFEHOHER
BRI OMALZ EICH WL TS (08— XED, 19867 &),

THERIEBICEEND ) VERER, WHWARRIFEREICOWVTIE, W ODDIREFHF] A
& %7 (Bowen, 1983 ; Bolt - Bruggenwer, 1980 ; JIIEIZA, 1991 ; KEFIZA, 1991). b D
P DHEE SN D RIKRAF R0 LIRS, #3.0P,0. mg/ g ETH B, T2, NAWLEEE (b
JERIONEM 7% &) % %20F 72 AR 7 L OB Tlds.5P,0 mg/ g (JIIFFIEA, 1991) &\ HiE 64
DY BB B N TORMRILHGITIE, B 7% LOREBH RO SN H +HET6.0P,0 . my/
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