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ROOLNDLTZD, FNRTH D, PEH LT MERET, WRKERZ L LT WOK~VURAEREZ (5 FlfE
THERL S D, AREVE (EEEED 3 DOuEISME - K OMESy « pH « FKITH 3 Do) 28 LT
Hlrar. LFO XD M i b s, £3, BT 2T, BRAEMRENME ST 2,
PRI, pH AT 2 M, pH ANEPEREDME T2, FKISKRT 2@, TR EPERE DS L,
1EKMERES 30% FREEPE S 5, AGEIHIE, ARAEBBOL D PER U, BRAEEERIIREL L7220,

FFBEIC FEH U7 I, MK ~VRKAETE D Rhopalodia gibberula., 87KAFE Tt /K RN E MR
@ Amphora ovalis var. affinis, Cymbella naviculiformis. Ys/KAEFE T IE/KMFED Encyonema
gracile, Neidium ampliatum, Pinnularia acrosphaeria. Stauroneis phoenicenteron 2T 5,

AERE S 6 DI, 2 IRDAHPEL LTz, RAPIRIBIIEDEN TR Y | —EOBI IR OIEBR AR
DHNDLTD, RETH D, FEM LICERE, WKEROL THER I ND,

pEH U7, MKAFE TR AR EMFRED Gomphonema parvulum, Pinnularia brevicostata C
HD,

(2) fEkr ot

fiRZ g 16 X, 54 RIRT, B baORERITREHZ LY RE< R D,

SD02 DFLEE A 2 TiE, MEEMEADEFICERT D2, RAFIRERITIEMIMEI MR, L T
LH0HFENTEY BRI, {EOLAFERIZOWTH D & BEARIEROEIG R m <,
AR OFIE HRORE, EAER TIIARBNLEL, Y U YR T MU YR,
S URRERIR EEtE D, ZET DA XFHTL, HIEETH 51 RBITEENEL T 26D (BUF,
AXBHETD) bEENTEBY ., A XBRREICED DA XBHOEIGIL35. 7% Th o7z, Fiz,
HEEDOFREMENR B D b DO TIXY NB BRI TEY . I XT A A B EOKIBHAREY & DO T
LB OOND, RERIEHTIEYBNRLEL, AXE, I/ FE, NV /TR 7TE, =
TR THRRE A,

AERE T 613, TERIED D7 B ENLIEREA bR, DTN b bk bal,
< VR, AXE. TTRREOKRAER. A XRREOEAIH TH S,

(3) TEAEERERIAR 3T

fRA 1T X, 5 RITRT, BalEh O I EERR A B S 4L, RPN RIF TH D,
2L, RSN B G RIZIT 2 R TEVRRLND,

SD02 DFEIES 2 TIX I T A RBDFEN T D, OF ST, FLMBREERR A 400 & /g,
PEERINCEERR IS 9008 /g T 5. 7 CBlik) (TEAL S 15 BHEERR AT O FLMIRs | b s S 71D,
FIREH A GO CH L a AT ENEL T 5, 2oz, FVEAIILDE LTH I
B, a7 rvE, A F TV FXER, ONBRERRLND,

ERE S 6 CIMEMEIRRDOFEL S | 2 7 fife 3 V@ EAMENTR LD ITIEmE RV,
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BATE BT

B3k HESMER

SD02 #ul
i EJ| HHE RiE 1/2
85 | pH | K | 151EE 2 6
Rhopalodia gibberula (Ehr.) Mueller Ogh—Meh |al-il |ind |U 17 -
Amphora ovalis var. affinis (Kuetz.) Van Heurck Ogh=ind J|al-il |ind |T 18 -
Amphora spp. Ogh—unk |unk |unk 8 -
Caloneis silicula (Ehr.) Cleve Ogh-ind |al-il |ind |O 1 -
Cymbella cuspidata Kuetzing Ogh—-ind |ind [ind 9 -
Cymbella naviculiformis Auerswald Ogh-ind |ind |ind [O 14 -
Cymbella spp. Ogh—unk |unk |unk 10 -
Diploneis parma Cleve Ogh-ind |ind |ind [O 9 -
Diploneis spp. Ogh—unk |unk |unk 2 -
Encyonema gracile Ehrenberg Ogh—-ind |ind [I-ph |T 13 -
Encyonema silesiacum (Bleisch in Rabenh.) D.G.Mann |Ogh-ind |ind |ind |T 10 -
Fragilaria capucina Desmazieres Ogh—-ind |al-il |ind |T 5 -
Fragilaria spp. Ogh—unk |unk |unk 3 -
Gomphonema parvulum (Kuetz.) Kuetzing Ogh-ind |ind |ind |U 3 1
Neidium ampliatum (Ehr.) Krammer Ogh-ind |ind |I-ph |O 12 -
Neidium spp. Ogh—unk |unk |unk 4 -
Pinnularia acrosphaeria W.Smith Ogh-ind |al-il |lI-ph |N,O,U 15 -
Pinnularia brevicostata Cleve Ogh-ind |ac-il |ind |O - 1
Pinnularia microstauron (Ehr.) Cleve Ogh-ind |ac-il |ind |[S 3 -
Pinnularia stomatophora (Grun.) Cleve Ogh-ind |ac-il |I-ph |O,P 1 -
Pinnularia viridis (Nitz.) Ehrenberg Ogh-ind |ind |ind |O 12 -
Pinnularia spp. Ogh—unk |unk |unk 7 -
Rhopalodia quisumbirgiana Skvortzow Ogh-hil |al-il |ind |O,U 1 -
Rhopalodia spp. Ogh—unk |unk |unk 1 -
Stauroneis anceps Ehrenberg Ogh-ind |ind |ind |T 2 -
Stauroneis phoenicenteron (Nitz.) Ehrenberg Ogh-ind |ind |lI-ph |N,0,U 13 -
Stauroneis spp. Ogh—unk |unk |unk 8 -
Surirella spp. Ogh—unk |unk |unk 2 -
KA 0 0
mIK~AKERE 0 0
Ak&ERE 0 0
WIK~BKERE 17 0
RIKERE 186 2
HEEERR 203 2
FLA51
BN ENEEICRT HEIGHE pH:JKZRA A4 VEEIIHT H#EIGHE FRKRKIZR T HEIGTE
Euh EKEE al-bi :E7JLH)HE I-bi: EiEKHEFE
Euh-Meh:iE/K £ FfE-RKEFE al-il: 7 I)LAY)HTE |-ph: 3§ IE K 14 F&
Meh — HKEFE ind pHTEMRE ind FKTEMERE
Ogh-Meh: /K& FE-RKEFE ac—i | IFERTETE r—ph: 3FiR K HEFE
Ogh-hi | : B 1FIE 4 5E ac-bi: EEEMTE r-bi: EiRKERE
Ogh-ind: BiEFE4HTE unk pHABA%E unk /K ABBEE

Ogh-hob: B1& %15 (4 5E
Ogh-unk: B1iE BATE

RIBRIZE
AV EIBIZTE BNEIEIETE ClIE/KERIGIEIETE C2A/KBIGIEERE
Di:E/KEE FBIEIEE DS/ E TFiBiEiER
ElE/KEE THIEIERE E2RKEETRIEETE FR/KEEEFLLLIE/NZ,1988)
GiRKRHEAETER HA OB MER o ERMER)IEERE Kb~ TRt IiEER
LETRMERFEIZEER MEEZEME NGZBRIEHIEIERE OJZREMEETE
P.EERRIBIZEER QREEEZEREULILRE 1990)
SHFEAMERE ULEERE TIFS/KEFE(LLEIXAsai and Watanabe,1995)
RPELIEE(RAAEE, RBBEE, RIRX 4. Rl JEMA,1991)
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551 EEEESAT -

AEADIIAT - R EEIRIA AT

FA4RK TEMHOIHER
SD02 il SD02 il
g 112 E 12
2 6 2 6

ARARTEH BEARTEWM
YHEBE 2 - JINE 6 -
kbR 1 - THYE 2 -
TYBEHERER 31 - FToaf 3 -
Vg () 41 1 775+ 2 -
AXE 21 1 INTER 1 -
AFAR—AXAVE—E/XF 2 - FHhITHRE 3 -
Y XE 1 - TUINITHE 19 -
YIEERE 1 - )% 6 -
HITILIE 1 - AEXE 8 -
v AVAVA = 7 - FoHEH 3 -
AVYE S 15 - AoRAREF 39 -
TTE 12 1 FETE#H
JFSREIFSHE 14 - THEHTE#H 10 -
aFSRTHAVER 1 - JUAfERT
AR 1 - TovAE 12 -
“LE—7VXE 4 - o 7 ElF 413 10

BEXRIEM
1 EE 155 - & &t
OEES 279 2 AARTER 155 3
hx Vg HH 84 - BERTEH 618 2
IXT7HAE 2 - TEATEH 10 0
k! 2 - LA SERRF 425 10
YFIEATE—O T X VHIE 4 - EHEBEERQ 1198 15

E5% EMERAKEE

(&/g) (&/g)
SD02 Hal) SD02 L

o 8 OB E] o O E]
2 6 2 6

A R EE MR IEER A & it
1B 400 - AFHEDREMEIERA 6,200 200
@R 400 - ATXHESHEEMRAERA 6,600 500
IvRE 1,600 <100 EYEBAE=E 12,800 700
a2T7FIYE 300 - HEcfERs
OLXE 100 - ABEERK * -
AFIAVFXER 200 - 1 EEHMaS * -
<HR 3,200 100 A FEER(ED#)

A 2R E S B MIRIEER A IR IEEA IR * % *
1E 900 - RIAEFEIR * -
R ER 400 <100  EHESEEIR * x *
AVRE 1,400 <100
OB 100 -

P N: ] 3,800 300

NEEIEL. 10DELTHRHTLS(100EGLIZT B),
NEFHIB R EHONOLEVHFEEILZRICAOH TS,

BB, IO OREITIEA R RHEI (BRIRERR, RAIER, Bil) biiishd,

B DFERED BT HAREDOFRIINE TH 5,

3)<100: 1001&/ gk i
H— RKRH., * BH. x x: B\,
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WK~ RIKERE %%EE

ﬁm*FﬁE 1K iEFE ﬁmT%E‘

_2 BOKERBO EREM
50

E - GZ

2 O &= 28 Z5

5§ 2 §_E5 _oo8

c® & SESS EOSE e I~
2 gS=0—="33=—"-88 H R
STEL0L S TOLESR = I

S3c 90 8= a0 . - TN e 1n
S2S3LLS88eE8S . 4o EEEm @ R Hed oammk
U’ggmam%EE'§m§8Q&o.gd.%w 41 H %—H;ﬁ—\m Avé'ﬁ-”%‘ﬂ <o
ES3cSag8cg - REC0aroat e WRER UM g m o moskon
SCITLPSEE S5 2020 52 RKEK MMNEE micmi fsay
S288SS85335556288536 wWummm +K+K +x+X Hi#y
XOSEESOPESSOSS38E035F o RTERT WKRKE MHMX
TIC0QULOTTWzZaH<IOLZaTH ] 7 72
SD02 1 /&
L) +
o
10%

K- MK —HOKERBENE - FIEEHE - TRREHEI AR, JOKEBEOEBMEOEREIFKEEOEHEEARE LTESETHH L,
VIR BI100EHEU ERH SN EHBITOVWTRY . A5, @X1%RME. +IX100EERBEDHMIONTHRE LI-IEEERY .

RIEEEE
AVEIRIZIE B NIBIRIZIE C1 UEERISIEEE C2UA/KRSIEERE D1 B KR ETRIEEE D205 KB E TRIEEE B UEKEE TRIEEE
B2 SKIEE FIRIERE FBOKEETER (LLEE/MZ, 1988) GURKIFMEAETER HOATOIZMEIEIERE J: LIRIEAT) I 1$6481E K. ip~ FRIE )| $54R7E
L TmtEm ) i maat Mgz em NOGiaiiEnisisE 0 BRI A AR P BRERBEER O EEIEEEEE (L LIIRER, 1990)
SIHFEBMRE T 4FEKMERE Ul #EG R (W LidAsai & Watanabe, 1995) RI:[4BsE (RA:ABE RB:BEE 9% - JEM, 1991)

FISE FEERLEHE

RAERTEH BERTEW - DHERT
w
+ &
N il
u R
| D
S ko i ki
HH ¥ BE +
® ~ R BN D i3
fn &R X N R4 o | P
M- K Ay 1€ + R ¥_®& PH & BE w
RR/RD e | DEE v 8 DR m N &FN oy ik ZzE D i
i IR TEW 44 OB | EY Sf o» @ik oL EREy
KLEED HEU DD B NHHESSNN BN NEEXS  DNEHEDNDNENNZTREEDY
Ktk Rp M ¥ hRhMDLNY Kb AV A TR FXDRLRIEDADRISHEI NN
N = Lt X Y¥+HPRIO D0 mAIIlm@ ] ROUJPIRNKRNTHRPMH Y
SD02 1 2 ° e oo o0 olo|o|o|o|o|olo|o o |o|o
il 6 + + + +
_________ T . . S _
ARERERKRERRE. EREY - L FERTF IR, S TRERERV-HEEHL LTEFIETR L, 10%

FALERIE 1% K. + [TARETEH 100 ERFEDOHAMICENTRHSWI=BEETT

%16 TEMERHE

4. BR

(1) HEFEERES

SDO2 23 W IAE LD Hu L (BUEFE B 6) 22 B REH L 7Rl by OFfIX, /K AFE Tt KA E P FE
D Gomphonema parvulum, Pinnularia brevicostata T 5, FEH L7-FEDAREMIZ DWW TR~
% & WAREMALD Gomphonema parvulum IXHEAIT L TARERIZT T, HWAMRES pHIZ
KHLTHRETHY, WD TEWVESEENZFR OB THY, SEIERKBICRDOOLND, £DT-
%, Asai and Watanabe (1995) [ZEIBGHEIGFE & LT D, Fio, BBRAICITRABICZET D Z L
MEBNT LD, LENTRAMREICED DN TWERTHH 5, A U KRR EMMD Pinnularia
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i BRI - AER AT - RAERRR IR ST

smy

1

B A rRER

EHRRIEER A HENHRRREERR A s (zofth)
|
H O ¥R
B i 4u o
» K ¥ HE K Ik
e ENg I o & mE & BR
BEEHDE % BE FEHE [ H BEME A EE
NLEDN DNIRRE % &N TR E NN K OBEE
NRmM Oy kK NoRm NK g Y O W
SD02 1@ 2 ] ESES EE N EEEY
il 6 ° il ® * *
' — —
1,000 1@ /g 10, 000 & /g x|
* k&N

BEXlgH=YOEKTRY ., EYEREASEDQ (X 1,000 ERE.
th> @OI% 100 B R Z E MRS .

F1TH fEYMEBRESE

brevicostata |%, BHiARENE, 7 v Y MFE, FOKARENMEE S D1E0, @IS 2 VI3
JRICZPES DRI 8 5

7272 L, ML oEEE LA OFEBUIIEF TV T B {ba OEREMESCREEDO A BFRIEIC L 5
HERRHRERE O IINEETH 5, RBRIVICIE, HERER ICFRRUEREE T CRARUCES D &, 4
WIS OMEET 5 Z B> Tna, U bkoZ &b, BVAENTEERAIEL, HERER IR
DA CIER L2 RTREMED |V,

—J7. R L S SD02 D 1 JE (RUERE S 2) 2B EEH L7oAEIE, RAK~VUKEFRED Rhopalodia
gibberula, HW/KAEFECHKNEMFED Amphora ovalis var. affinis. Cymbella naviculiformis.
WKk A FE C Uk K MEFR O Encyonema gracile, Neidium ampliatum, Pinnularia acrosphaeria,
Stauroneis phoenicenteron T 5, FHEMNIFEH LIZFO/EREVEIZ OWTIRRD & K ~IK
KAFED Rhopalodia gibberula X, M (1987) 12Xk 5 &, HHRTHREINIEUKEHIL HA
FNZHEL TBY, HIFOKH I RICHBI L2 L13, KHOKPEHEZ S EIZEA TN D
LZHRLTVWDE LTS, E72, Cholnoky (1968) | ini AL pH DK Z 4fde & LT
Do AFRIL, EARINITEKEREE B Z ONDT-DWHTIZITET TR0 E b3, Bikd L 9
(ZHE TR LTIt O FEREIZ < & TR R T2, {§7J<@E”§.KZP?QJZA/’CE IR E L 1R DR
A OBFRHZ 13 T, BHESOR R e & THIRIKDMERT 2 2 & OZ WG (JEH ) 72 E DK
HR ODYERAPRE D3 0 O AR RN ZRR O BV D, KR CHUKANEMAED, Amphora ovalis var.
affinis 1L, BREICKIT HHEISEESIDNEWFETH D | FHAMIZHEKETH D0, FK~EKODEES
FEREEOKIENOFROOND, o, O BITILENELS | HEZ LRI AEE LTHRD T
WIETH D, KRR THKAEMFED Cymbella naviculiformis %, i - RE. p HAE, it
KRETHY, AFERE DB G ERICE D IAFARKIBIZRO G NAFETH H, RITIEAKMERED
Encyonema gracile |%, 1IEAIRIZFRO LN HFTH S, [F U< IEKMEFED Neidium ampliatum 3.,
BEAE, p HARE, FIEAKETH Y AL E 72 AKRIZERD HiL5 28, {BHISCHB Ofald 7e &0
1KIRICZ < RO B D, Pinnularia acrosphaeria 1%, MBHISCHITE. WIDIREERICA OGN D & &
5 (Patrick and Reimer, 1966), IE/KMFED Stauroneis phoenicenteron VX, GG, TNl 1k
KBRS B HFETEH 573, Cholnoky (1968) 135 pH % 6. 8 ICFFOFHTHH L LT D, K
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FlE & WO - WA ORBRAZE D ILAIRIZAEF T2 Th 5,

LI EOPER U7 FROAERENE & BEE DM S . SDO2 O 1 JEHEREIF O BREE 2 HE T 5, 1k
B afil, OCHRIRE DR KIRICA B4 D REDNEFANCIEL LTV 5 Z &2, SD02 PRI A
BIZ2IEKIRTH Y . O FIERENE £ > COW RN E 2 b, £, Rl EH L
MoTolz®, KETZFIUFEERL ol EES NS,

(2) fEAE

Hl (RUEREE 6) Tid, TR, MEERE R L b ICEEHIRILSE, EER LA DR BN 2
EMB | HEFERFIC Z 0 B OfLA ZHLD IAFIT < WHEREBREEC, HEREZ I IAA TS LA DNV iR S D
LR CTH ST FREE B, 2B, RH SN RS ML S i 2 A O EBNE
2k, D7 b Y BRAX B OIS, ¥ BRI VBREDOA FRNEFT LTV E R
Livd,

—J7. SD02 D 1 )8 (FEER 2) 245 &, (M ba CIXEAED S 5HEG7E< . ARETIE
7Y BROA X B2 EIRBIAE & AT 2N L RO LI D, FABETIIY Sk, A F3 V)
XHiR, OB EEEGLA IE, AV VIR TV Ny YRE, FURFRERZRE, BT
HAWGFTIZAETT 5, Wbwsd TANBMY) 2E0nEHNRLZ < Rishs, oDz b,
SD02 @ 1 ENHAET DR AHE L, A X BHE 722 & OEASENEE T 2 BT 722D RA - T
I END, Fo, FVE, 27T IVRE. IXATAARREIKEMIZAETTAZ D, 2
N OEAIENAEFTT HKEM S, JFLICHE L & Ebns,

7B, MPEREARTIE 18O LRI TH 51 RIBOFASCEET OB (A-CEE AR R 23 L
7o AEBMEATEH, ZPET DA FRHIA X BAUEMD B EN D, ZNHDOT b HkEo SDO2 JE
R0 R C OB 7= 22 CRMEDM ThdL, O 04 RIB ORI ENIZIRA LT ATREMED S
Z b5, £, MOBRED RN H 5 DT, Y NBOTERR = A M ONERRA b &
Nz, ZTHHNHEEERICHRT 2 DO ThiUuL, FLTO Y ARLAXOHEEE LEEIND,

JED DML 2 KA DARRFHZ DWW T HD &, vV B, AXEREOHFER, 3 FE,
YOXE, TR, aFTRa Tt TlE, S VE— VYRR EORERNEMPZ B LD, <
YERD S Ll EE CRETE b DI, B TEMERIE Ch o7z, vV REHEERIRE (Wb d
=3 U~ V) IFEBOREIGEHN A, RARGOHED, VR I B SO ILSBER OAEFITR
NI BTN AIRE TH D, 2D b, IR E LTHf LTz LIS D,
ZFBIE. AL TIRLERE FIZHB L, Koy - BHOMKEH+55 T, KIZTORWHETER S &
XABTDHEENTWS, £, K4, 000 ~ 2,000 FERTZ 2T TEBITHIN L, H51C B AN FH
OBEHIZ BN T AT OHEHRNZZ RO LN TEY (A, 1998), £ 1,800 ~ 1, 300 4FRijHE & <
5 & LR AET OIEEAR O OHTRER N D b AR BN L HET DHEAAFED TN D (FaHE
RIEMAE , 1992), Lo T, D ORBOLCIEHUZ A FHNTFEE L T EER S 5, 7T B2
77 #E XA R SE L IEBIR O F B TH D 2 e b, YRR EOMIER I N R
Ip L EHIZENOEE ERHE L Slofm L CnWEE Ebius, N XE, = VE—7 PR
JE 72 EIXECIR M EICEFTH I E0D, YRR, YU IZAIERE L EHICEBEFIIEIX
Cob &2 B I, st b Sz oSBT ISR A B 8 DR RRRIER
INENAEFTL WL EZBND,

(XU J - =T = A AR
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. Amphora ovalis var. affinis (Kuetz.) Van Heurck (SD02 1J&:2)
. Cymbella cuspidata Kuetzing (SD02 1[&;2)

. Cymbella naviculiformis Auerswald (SD02 1[Z;2)

. Diploneis parma Cleve (SD02 1[&:2)

. Encyonema gracile Ehrenberg (SD02 1[&;2)

. Encyonema silesiacum (Bleisch in Rabenh.) D.G.Mann (SD02 1&;2)
. Gomphonema parvulum (Kuetz.) Kuetzing (SD02 1[&;2)

. Neidium ampliatum (Ehr.) Krammer (SD02 1[&;2)

. Pinnularia acrosphaeria W.Smith (SD02 1/&;2)

. Pinnularia viridis (Nitz.) Ehrenberg (SD02 1/&;2)

. Rhopalodia gibberula (Ehr.) Mueller (SD02 1[&;2)

. Stauroneis phoenicenteron (Nitz.) Enrenberg (SD02 1[&;2)
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