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Fa. BURHOBERER T RERER3 IR, WINLMEERL D BRI0FEEENL,
7900 ~ 820041 OWHIC A%,
(2) 77754
WAV AR, 164870 RAR 5 8 35 X 197960 A AAEH S30IC 3 Mesh TR, 183600
HGAERS I TICIERUE, 2265T0MAAR RS 3SR RO, FREFRKNA S ANEB G,
KINHZ AR, WTNOKBCEVLTLMEBEBHO A ATLHSE L, BHTREROBEEHTE
RTOLRE IS T EATER., 265T0H AR S DAl A 5 AORITSEMEL LS 5,
n1.499 ~ 1500 L, SR OnL 500 2R T SHITROX LT F 2A0REL RS SN,
B, ATV TEIUEGR. WThoEMSE £ BB hEL,
(3) EEfksTHT
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HREks, Mz2iond. SRNCHR AR PR, WRRS s he ML
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NR0%AEH Lz, FERRoHB$RIE, #30% 2 R oM ERmEsme, i Bz, 10
IE165 BN TH D, EHMORIL, WIRERITT (V2.1988) OCyclotelia striata-C. styloru
mAHI30% & B Ly PURGHHE Tk BT G0 E (/h42,1988) ONitzschia granulate,
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wes |BE| amw | meow | WEEE | opC | mEEe

183600 | 15 19.55-19.75 | GuAuHmiies | 7400 + 50 - 30.38 7490 + 50
197860 | 25 16.60—16.70 R 7060 * 40 - 24.92 7060 + 40
197960 | 28 | 18.70-18.80 | WEE/CHERMOE | 7340 & 40 - 27.88 7390 + 40
226570 | 32 | 20.75—20.85 ML 7540 £ 50 - 28.12 7610 = 50
;; BPEﬁlIi; 1gostlﬁtutﬁsmt$an‘vr‘r
3) RLAMER. WERE o (WEEOS%AASRE) & FRXMICAN LM,

#3. BEEERR

wag | B aEas o) BERES((cal fasith

183600 | 15 | 7404%47 | cal BC 6.377 - cal BC 6.309 | cal BP B8.327 — 8259 | 0.518
cal BC 6300 — cal BC 6.287 | cal BP 8250 — B237 | 0.078

cal BC 6,267 — cal BC 6220 | cal BP 8,217 — 8170 | 0.403

197960 | 25 | 7061+ 38 | cal BC 58988 — cal BC 5940 | cal BP 7,938 - 7.800 | 0.547
cal BC 5929 - cal BC 5889 | cal BP 7,679 — 7,839 | 0.453

197960 | 28 | 7341+ 38 | cal BC 6,229 — cal BC 6.201 | cal BP 8,179 — 815! 0.348
cal BC 6.191 - cal BC 6161 | cal BP B.141 — B.1I 0.322

BC 6,136 — cal BC 6,106 | cal BP 8,086 — 8,056 | 0.329

226570 | 32 | 7538+ 48 | cal BC 6444 — cal BC 6378 | cal BP 8394 - 8328 | 0.814
cal BC 6,308 — cal BC 6.300 | cal BP 8,258 — 8,250 | 0.051

cal BC 6,286 — cal BC 6267 | cal BP 8,236 - 8217 | 0.135

EWIC(E, RADICCARBON CALIBRATION PROGRAM CALIB REVA.4 (Copyright 19852002 M Stulver and P) Reimer) & /.
HUICRECALLADOHO@EEERLT D,
HRLESRE, HEREo (HEEDE%AASRE) 2 ER@ICANLEE,

R4, TIOSHER

=y KSR #h
waz (EH) 2 m = = S A
164870 | B 22.15-22.45 o (+) cl-bw > > br-bw —
183600 | 17 | 20.25 —20.45 = + cl-bw > > br-bw =
197960 | 30 | 20.00 —20.50 = (+) cl-bw > > br-bw =
226570 | 31 20.15.— 20.45 = ++ cl-bw > br-bw =

R#H
— UEERAL, (4) EDHTHE. + A 4+ PR +++ R+ BE
dl : iR, &, bw:/XTILE. md . pm: BHE.
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®5. 164BT0HMDERAITIER

. £ i

" W5 | pH |Gk |HRE| 8 9 w0
Cascinodiscus spp. Euh - =

Diploneis weissfiogii (A.Schmidt) Cleve Euh $ - =

Paralia sulcata (Efr.) Cleve Euh & = =
Thalassionema nitzschicides (Grun.) Grunow Euh AB 1 - =

Cyclotella striata (Kuetz.) Grunow Euh-Meh B P -

Cychotella striata-C. styloum Euh-Meh 8 B - -

Cyclotella stylorum Brightwell Euh-Meh B 3 - =

Diploneis smithi (Breb,) Cleve Euh-Meh El 4 = =

Diploneis $pp. Euh-Meh 3 - -

Caloneis permagna (Balley) Cleve Men 2 - -

Nitzschia cocconeiformis Grunow Men El B - -

Nitzschia compressa var. elongata (Grun.) Lange-Bertalot | Meh 13 1 = -

Nitzschia granulata Grunow Men Et 8 = =

Nitzschia granulata var. hyalinum Meh 1 = =
Achnanthes crenulata Grunow Ogheind | al-ti | kph | T - =
Aulacoseira ambigua (Grun.) Simonsen Ogh-ind | al-il I-bi NU 1 - -
Aulacosaira granulata (Enr.) Simonsen Oghind | ali | kol [ MU [ 3 - -

Cyclotelia distinguenda var. unipunctata (Hust.) Hak.E Ca. [Ogheind | al-l | kbi 2 -

Fragilaria construens var. triundulata Reichelt Ogh-ind | ali | kph S = s =
MR 12 0 0 0 0
Bk~AkEd 4 0 0 0 0
Ak 2 0 0 0 0
Hok~AkER 0o o0 0o 0
FokEw 00 0 0
ERLEEN 07 0 0 0 0

=ﬂ5§l!(n2ﬁ'§ﬂ5ﬁ pH R EAAVREBIIHTOROE CR: AACHTIBOHE

B al-bi : WPILAUER I-bi : FUEsKEH
H l?kill-"ﬂkﬁﬂ al i HTILhURE I-ph i kK
: i s pHEEMH ind ! FAFELE
: iﬂﬁﬂtﬂ] A r-ph ; SRk S
P WERERR HEEw r-bl : RFKEE
C AR pHFBR 1 unk : FKF IR
: WA
B PERHAE, - EACRIMTH AW (42, 1988)
N : Emlaﬂﬂil(ﬂl 1990)
S | AN, U : B#se s, T Bi‘#ﬂﬂ E}JltzAsal and Walanabe, 1995)
R:E4£EWRA: AR, RB: BN, RI: REH. (FH -
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LB EOL DS SRMEERT 5 LOTESMEOC L THS (hF1988),

+ 183600H]

HEEAG, F3 IR, WEHRE, 15, 1T SEEBERM MM A WHFT8, 20—
22T T o 1o, SHERO MBERIES0—T0% & (L H O R EFIRIEIE iz By > =, B85
HilE(E, GIFCHKGBANNTHS. EHEMOMER. MET Licfvdilon.

MBS ST, PURERAFIS0%, K~ TURERARI0%, wAREMMI%ENL .
eI, ki BT I8 SR ER R O Nitzschia granulate/$4940% & @ L. NigfE BRI D
Cyclotella striata, Cyclotella striata-C. stylorum.,  # 7K i # T i6) 45 B H6 B¥ @ Diploneis smithii,
Nitzschia compressa var. compressa. N.cocconeiformisH% (5.

ARG I, W, K~ TUKERL PUKER, ok mRa20%aiiiE L1z, £ <
BT HEOE L, fkiRITTEIRMAEO Diploneis smithil, #K~{UKEMOHydrosera
whampoensisH 0% L, INTSISESEREO Cyelotella striata, C styloram, ki BT EHER
FERtODNitzschia granulate5 % (£5

AR I3, B, Mk~ PUKERL, FURE A0 30%A A L e, HokiRITF
e} B R IF D Diplaneis smithit, % ¢) % # O Diploneis smithii var. pumila, Nitzschia granulate
AR10% 0l % 42 L. ik i % O Diploneis weissflogit, $4i4R BRFRE & 7= 3 i iR BUR I O
Thalassionema nitzschioides. Pi%HiERIREOCyclotella striata, C stylorumSFE{ED . SHERRE
BB &3, BOMREEDHIIS% DI PR TIB R BOMOC ETHSD (hH.1988).
197960k 5%

HAVELAT W IR, R 23,25, 27 — 20 S HEBMEEANE I LIS, BURH 53070 5k,
SE it Lisdro fo. seibRomMBEsIE, BUHRS23, 27, 28AY0%iTTR & i 7o, i
5725, 2003 40% L T & (ifdn o oo M STRUNEGE. GAFTISIM 36BN TH 2. RO R,
¢ Shatp b - AR S T RCE R

RS2, Wk, Ak ~TUkER, UK G0N LB ORER & dith,
PTLIUREMONGAEY . AR, wkiRE TR ER MR ONitzschia granulatedi§)
Ik @G L, WIsIEEIEROCyclotella striata-C. stylorum, Cyclotella striata, #KIETTTEG
{3 B¢ ) Diploneis smithii, Nitzschia cocconeiformis, Nitzschia compressa var. compressa™ %
5.

MRET8IE, Wk, Sk~ PURER, PUREM. Bok~TUREM. WkEMORTO
BTV —lchloo THREGD ER U, Ehimiid, #k~7UkEMOD Diploneis smithii,
7k % Bl ONitzschia compressa var, compressa. Thalassiosira lacustris. %K ~ FUK % @
Fragilaria brevistriata, Gyrosigma nodiferum, K “E 8 TUF (kK% OFragilaria construens fo.
venterShiEdi L7z,

ST, Bk MR BT, ThICHRIL T, Bok~TUlkEM, B Lhoay
*o bt £ B Ladiih b G Dy U F b S RIS O & 2 B EEE RS L 7z, HOkIE
FROAEMENE (HESTHMEE, Rl i, Hkicod BRI ORI, EHAEER (DR
DHENCIERWASNSE), P-AFTLh VR (pHTOLL LD 7 ibsh VHKIRICIRE & BT
B, FHAFIRPER (bkBIcRe K< ERT M) SEHLEZ, EXICE8Rdataidad,
HOR~PUKE CHEEER Aok, (EERTH 0. HFOWRNEEEZTIY S
LT R MO OFragilaria brevisiriata, FROBOKITEENE T MBI YERRE
DAulacoseira granulate, Aulacoseira italica, WHATIPTERD Fragilaria construens & 0%
DFragilaria construens fo, binodisHAMEM L1z, FAEERECIE, @O BEREBEA R (1
1~ BP9.1991) @Navicala muticah i L1z,

==



=®6. 183600itROERMTER

] L EL S (o)

B5 | pH B8 13 15 17 18 20 21 22

Actinaptychus senarius (Ehr) Ehrenberg Euh A - - - = =
Amphora marina W.Smith Euh ] s RS
Caloneis liber (W.Smith) Cleve Euh = & T
Chagtoceros spp. Euh B = as e v
Coscinodiscus radiatus Ehrenberg Euh A = - - - =
Coscinodiscus spp. Euh [ TR (.
Cymatotheca weissfioil (Grun.) Hendey Euh 8 §) 2 = ow = =
Diplaneis litoralis (Dank.) Cleve Euh = 1 - - = = =
Diploneis papula (A.S.) Cleve Euh g = gy SE IS wE e
Diploneis weissfogil (A Schmidt] Cleve Euh T B B e s i e
Grammatophora macilenta W.Smith Euh - = Yo e e
Navicula cancellata Dorkin Euh & 1 = = = = =
Nitzschia acuminata (W.Smith) Grunow Euh El 211 - - = =
Nitzschia ef. carnicobarica Desikachary & Prema Euh i I
Nitzschia lanceoia Grunow Euh = = e el e =
Nitzschia pandiriformis Gregory Euh E2 - T = e s e g
Paralia sulcata (Etr.) Cleve Euh B R - R i
Pleurosigma aestuaril (Breb.) W.Smith Euh 2 - = = = = -
Pletrosigma narmanii Ralfs Euh P2 - - - = =
Rhizosolenia alata Brightwell Euh 201 - - = - =
Rhizosolenia bergonii Peragalio Euh 2 - = = = = =
Rnizosolenia setigera Brightwell Euh (TR o
Sutirella fastuosa (Enr.) Kuetzing Euh i1 = = = = =
Thalassionema nitzschioides (Grun.) Grunow Euh AB 9 & = e e =
Thalassiosira oestrupil (Osten.) Proskina-Lavienko Euh A I
Thalassiosita spp. Euh 1 - - = = =
_Trachyneis aspera (Ehr.) Cleve Eun 1 A = e cm e e
Amphora proteus Gregory | Euh-ieh TSI
Cocconeis scutellum Enreriberg Euh-Meh 8 |= === &
Cyclotella caspia Grunow Euh-Meh = = === s
Cyclotella striata (Kuetz.) Grunow Euh-Meh B8 . 8 = == =
Cyclotelia striata-C. stylorum Euh-Meh T 48 - - - -
Cyclotela stylorum Brightwell Euh-Meh 8 6 5 7 - - - -
Diploneis Inferrupta (Kuetz.) Cleve Euh-Meh - - 1 - - - -
Diploneis smithii (Breb.) Cleve Euh-Meh El o T
Diploneis smithil var. pumila (Grun,) Hustedt Eun-Meh Bola o2 - - - - -
Digloneis smithil var. rhombica Mereschkowsky Euh-Meh 1 - = = = =
Diglonsis spp. Eun-Meh e e I ow e e de
Navicula alpha Cleve Euh-Meh o2 1] = = = = = -
Navicula formenterae Cleve Euh-Meh - = j o= - - -
Navicula rhaphoneis Enrenberg Euh-Meh = THgy g R A D
Nitzschia grossestriata Hustedt Euh-Meh R0 & = EE am o vE
Nitzschia sigma (Kuetz.) W.Smith Euh-Meh B2 |- 1 = = = = =
Pinnularia elegans (W.Smith) Krammer Euh-Meh - 2 - = = = -
_Rhoicosphenia marina (W.Sm.) M. Schmict | Euh-Meh - - = = =
Achnanthes bievipes Agardn Weh [+ RS R
Achnanthes brevipes var. intermedia (Kuetz.) Cleve Meh o 1 4 - - - = -
Amphora ventricosa Gregory Meh § o2 s wm oo me o
Caloneis westi (W.Smith) Hendey Meh [
Caloneis spp. Meh 1 - - - - - -
Campylodiscus echenels Ehvenberg Meh U [
Diplaneis pseudovalis Husted!t Meh 5 2 - - - - =
Fragilaria fasciculata (Agardh] Lange-B, Meh = = ===mo=
Navicula cruciculoides Brockmam Meh - 1 - = = - -
Navicula peregrina (Ehr.) Kuetzing Meh R L
Nitzschia cocconeiformis Grunow Meh (31 8 N M = = m =
Nitzschia comprassa var, compressa Meh El L
Nitzschia compressa var. elongata (Grun.) Lange-B. Meh £ 1 - 1 - - = =
Nitzschia consiricta (Kuetz.) Ralfs Meh R R T
Nitzschia granulata Grunow Meh B | % 7 - - - -

— 152 —



Nitzschia granulata vat. hyalinum
Nitzschia levidensis (W.Smith) Gruncw
Nitzschia levidensis var. salinarum Grunow
Nitzschia littoralis Grunow

Synedra tabulata Agardh
Thalassigsia lacustris (Grun.) Hasle

- |
I

“Baciiiaria paradaxa Gmelin
Hydrosera whampoensis (Schwartz) Deby
Navicuia capitata var, hungarica (Grun.) Ross

crenulata
Achnanthes minutissima Kuetzing

Amphora pediculus (Kuetz.) Grunow
Auacoseira ambigua (Grun.) Simansen
Aulacoseira granulata (Ehr.) Simonsen
Auacoseira italica (Ehr.)

Cocconeis placentuia (Ehr.) Cleve

Cocconeis placentula var. euglypta (Ehr.) Cleve
Cycotella distinguentia Hustedt

Cymbella silesiaca Bleisch

Cymbella sinuata Gregory

Cymbella tumida (Breb. ex Kuetz.) V.Heurck
Cymbella turgidula Grunow

Digloneis ovalis (Hilse) Cleve

Epithemia adnata (Kuetz.) Brebisson

Eunotia biseratoides H Kobayasi

Fragilatia construens (Ehv.) Grunow

Fragilaria consiruens var. triundulata Reichelt
Gomphonema angustum Agardh

Gomphonama clevei var, inaequilongum H Kobayasi
Gyrasigma acuminatum (Kuetz ) Rabenhorst
Gyrosigma spencerii (W.Smith] Cleve

Navicula mutica Kuetzing

Navicula symmetrica Patrick

Orthoseira roeseana (Rabh.) O'Meara.
Pinnularia appendiculata (Ag.) Cleve
Rhoicosphenia abbreviata (Ag.) Lange-B,
Rhopalodia gitba (Ehr.) O.Mulier

Stauroneis obtusa Lagerstedt

Ogh-ind
Ogh-ind
Oghind
Oghiind
Ogh-ind
Ogh-ind
Ogh-haby
Ogh-hil
Ogh-ind
Ogh-ing

akil

akil

akil

“cczzodcHccc
cc
o]

—w o=
.
I

T
R
|

R o
]
]

LR
A~k
MKEN
FA~RER
Ak
MG

E]
| o4 %
&30 1o
0 13
20 B 5
201 146 200

coccoa

coccocoo

oocooo o

CHARRCHTOEAM  pH KRS RECHT MG
Bl ]

- ak-bi : M7LAURE
DERER-RER alil PNl oh
2 ] ind :pHFEMEM ind RAFESLN
acl il -ph s iRk
ac-bi : MMTEE bl MK
unk :pHFERH unk : FAFEHM
B i L, c1: D1: i Al
E1: BRERFRERS, E2: AXEMFHEMM (LLLde, 1989)
M RSN, N :EEZRBEHEERN (LEQES, 1950)

5 EEREl, U GEAmEE, T :HAAEE (L dAsai and Watanabe, 1885)
R :BEEM (RA:AK. RB:BE, RI:REsH. (- EA, 1991)
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7. 197%0EROERMTER

" n R LI
W5 | pH [JAK|S8H| 23 25 27 28 29 30
Bacteriastrum sp. Euh - - - = 1 -
Caloneis egena (A.Schmidt] Cleve Euh - = - -
Coscinodiscus spp. Euh o 1 1 ¥ o
Cymatotheca weissfiogil (Grun,) Hendey Euh 8 2 - - 5 -
Diploneis papula (A5.) Cleve Euh s & = 6 =
Diploneis fitorais (Donk.) Cleve Euh - = - - =
Diploneis vacillans (A.5.) Cleve Euh B = g = =¥
Diploneis weissflogi (A.Schmid) Cleve Euh - 1 e =
Hyalodiscus stelfiger Baile Euh o i = =
Navicula cancellata Dorkin Euh L - = o
Navicula granulata Balley Euh - - LI
Nitzschia antiliarum (Cleve) Meister Euh ¥ == =0 B
Nitzschia acuminata (W.Smith) Grunow Euh E1 - 1 & 1=
Nitzschia lanceala Grunow Euh * i 1 b
Nitzschia pandriformis Gregory Euh E2 1 - - - -
Nitzschia sicula (Castracane) Hustedt Euh i o= g = =
Paralia sulcata (Ehr.) Cleve Euh 8 1 2 1 3 =
Plewosigma aestuarii (Breb.) W.Smith Euh - - - 3 -
Rhizosoleria alata Brightwell Euh R = {0 =
Rhopalodia dubia (H.& M.Peragallo) Paddock & Sims | Euh 2 - - = =
Surirella fastuosa (Ehr.) Kuetzing Euh 2 1 - = e
Thalassionema nitzschiides (Grun.) Grunow Euh AB | - 2 2 9 -
Thalassiosira eccentrica (Efr.) Cleve Euh A - - - -
_Thalassiosira spp. Euh o 2 ! o
Amphora proteus Gregory Euh-Meh == =TS
Cocconeis scutellum Ehrenberg Euh-Meh ci - = 1 1 -
Cyclotella caspia Grunow Euh-Meh = = =y n o=
Cyclotella siriata (Kuatz.) Grunow Euh-Meh 8 1 3 s n =
Cyclotela siriata-C. stylorum Euh-Meh B 2 3 - 1/ -
Cyclotela siylorum Brightwell Euh-Meh 8 - 2 4 5 -
Diploneis bombus. (Ehr.) Cleve Euh-Meh = == E o= ==
Diploneis smithi (Breb.) Clave Euh-Meh Et 70 "nono-
Diploneis smithii var. pumila (Grun.) Hustedt Euh-Meh E! = o 2 2 =
Diploneis smithil var, thombica Mereschkawsky Euh-Meh r- 3 - -
Diploneis spp. Euh-Meh = 5 -
Navicula formenterae Cleve Euh-Meh - - z - -
Navicula thaphoneis Ehrenberg Euh-Meh - - 3 8 -
Navicula 5p.-5 Euh-Mah - 5 & ==
Nitzschia coarctata Grunow Euh-Meh 5 - i - -
Nitzschia fasciculata (Grun.) Grunow in Van Heurch Euh-Meh ¥ = = = =
Nitzschia grossestriata Hustedt Euh-Meh = o= =
= o 6 =
[T [
Achnanthes brewipes var. intermedia (Kuetz.) Cleve Meh D1 1 - ¥ = =
Achnanthes dalicatula Kuetzing Meh o 5 = 6 & =
Amphora cf. borealls Kuetzing Meh - - - -
Amphora cofleagtormis Agardh Meh L - 2 =
Amghera strigasa Hustedt Meh [ I £ o
Campylodiscus echeneis Ehrenberg Meh = e - -
Calanels thambica H.Kobayashi Meh 4 - - - -
Caloneis westi (W.Smith) Hendey Meh - 2 3 2 -
Diploneis pseudovalis Hustedt Meh 9 3 g = =
Fragilaria fasciculata (Agardh) Lange-B. Meh - - - -
Navicula comaides (Dillwgn) Peragalio Meh D2 4 - 4 - =
Navicula peregrina (Ehr.) Kuetzing Meh 1 = = = s
Navicula sp.-1 Meh § = B = =
Nitzschia calida Grunow Meh ¥ = = = =
Nitzschia cocconeiformis Grunow Meh Et - 7 - T -
Nitzschia compressa var. compressa Meh E (| 8 0 -
Nitzschia compressa var. balatoris (Grun.) Lange-Bertalot | Meh El z - - -




— 155 —

LI

A s dok|fBM) 23 25 27 28 20 30

Nitzschia compressa var. elongata (Grun.) Lange-Bentalot El = = RS 1 1 =
Nitzschia compressa var. vexans (Grun.) Lange-Bertalot El I & == ~ S
Nitzschia canstricta (Kuetz.) Ralfs. 2w e m = o
Nitzschia granulata Grunow El 6 %6 4 3 65 1
Nitzschia granilata var. yalinum - 2z - 13 -
Nitzschia hungarica Grunow gl L i = =
Nitzschia levidensis (W.Smith) Grunow - - 3 - -
Nitzschia levidensis var. salinarum Grunow 2 - - [
Nitzschia littoralis Grunow 1= = 3 - =
Nitzschia lorenziana Grunow E2 2 - = - = -
Nitzschia obtusa W.Smith B e = = = =
Nitzschia trylionella Hantzsch E2 1 - - = - =
Pseudopodasira kosugil Tanimura et Sato E2 F = - = A
Rhopalodia musculus (Kuetz.) O.Muller - - - o= -
Stauraneis cf. submarina Hustedt 1 - = = = =
Synedra tabulata Agardh - - - [
_Thalassiosira lacustris (Grun.) Hasle S ¢
Amghora fontinalis Hustedt ind - - = = =
Bacillaria paracioxa Gmeiin l-ph U no- - - -
Cymbella pusilla Gruncw ind W = = 1 = =
Fragilaria brevistriata Grunow I-ph |U I T T
Gyrosigma nodiferum (Grun.) G West ind 8 o = M = =
Hydrosera whampoensis (Schwariz) Deby r-ph |U - - - -
Navicula capitata var, hungarica (Grun.) Ross rph |U - - - - -
Navicula pygmaea Kuetzing ind (U - = = - -
Nitzschia capitellata Hustedt ind |$ 1 = = = = =
Rhopalodia gibbenda (Ehr.) O.Muller ind 4 = == = = =
Surirelta brebissoni var. kuetzingi Krammer & Langa-Bertalot ind Vs
Achnanthes convergens H.Kobayasi t-ph T 8 - - - - =
Achnanthes crenulata Grunow l-ph [T Tt 1 1=
Achnanthes lanceolata (Breb.) Grunow r-ph |K.T 1o 1 o= =
Achnanthes peragalli Brun et Heribaud I-ph = = I
Achnanines sivahercynia Lange-Beltalot ind = = I
Achnanthes subhudsonis Hustedt r-ph |T 4 = = : = =
Amphora affinis Kuetzing ind |U - - - - -
Amphora pediculus (Kuetz) Grunow ind |T g = = oS s =
Aulacoseira alpigena (Grun.) Krammer i MU | - = P o= = =
Aulacoseira ambigua (Grun.) Simonsen kbio(NU | - — 3 - = ==
Aulacoseda granulata (Ehr.) Simonsen bl (MU | - 6 8 1 6 -
Aulacoseira italica (Env.) Simonsen I-ph (U - e - =
Caloneis angustivalva Petit unk [RI = = 1= = =
Calonais bacillum (Grun.) Cleve rsph |U - L B
Cocconeis placentula (Ehr.) Cleve ing U 1 = 3 4 - -
Cocconeis placentula var. euglypta (Ehr.) Cleve rph |T = = = & = o=
Cyclotella spp. unk - = 1 - = =
Cymbella silesiaca Bleisch ind [T 2 - - [
Cymbella sinuata Gregory r-ph (KT § = = = = =
Cymbella tumida (Breb. ex Kuetz.) V.Heurck ind |T 4 = = = = =
Cymbella turgidula var. nipponica Skvortzow rph |T 3 - = = = =
Cymbella spp. unk - - 1 - - -
Diploneis ovalis (Hilse) Cleve ind |T 2 - 2 5 1 -
Diploneis parma Cleve ind = = ro= ==
Epithemia adnata (Kustz.) Brebisson ing - - [
Euntia duplicoraphis H.Kobayasi I-ph - = -
Fragilaria construens (Ehr.} Grunow l-ph (U - - 8 - I
Fragilaria construens fo. binodis (Ehr.) Hustedt I-ph U E m o= s =
Fragilaria corstruens fo, venter (Ehr.) Husted! I-ph |8 - - 3 8 - -
Fragilaria construens var. triundulata Reichelt 1-ph E 1= = =
Fragilaria elliptica (Schumann) Carlson l-ph (U - = 1 - = -
Frustulia vuigaris (Thwait.) De Toni ind [u - - = = =



" n R LI

W5 | pH [JAK|S8H| 23 25 27 28 29 30
Frustulia weinholdil Hustedt Ogh-ind | aHil |ind [
Gomphonema clevei Fricke Ogh-ind | akbi |r-ph |T E om o= LS
Gomphonema panvulum Kuetzing Ogh-ind |ind |ind (U - - - 1 - -
Gomphonema sumatarense Fricke Ogh-ind | ind | r-bi [J = = 6 I = =
Gyrosigma acuminatum (Kueiz.) Rabenhorst Ogh-ind | al-il | ind z = - tf = =
Gyrosigma scalproides (Rabh.) Cleve akil | r-ph = = = = =
Gyrosigma spencerii (W.Smith) Cleve akil |l-ph |U 2 - - - - -
Hantzschia amphioxys (Ehr.) Grunow ail |ind |RAU| - - 2 - - -
Navicula capitatoradiata Germain akil [r-ph |K.T 2w = B = =
Navicula contenta Grunow akil |ind |RAT B oo e L 1 =
Navicula cryptocephala Kuetzing akil |ind U 2 - = = = =
Navicula decussis Oesirup akil |r-ph KT [ = = 2 - - -
Navicula ignota var. palustris (Hust.) Lund Ogh-ind | ind |ind [RB = = L EE
Navicula mutica Kuetzing Ogh-ind |akil |ind [RAS| 1 2 10 3 - -
Navicula mutica var. ventricosa (Kuetz.) Cleve Ogh-ind | al-il |ind |RI - - - T - -
Navicula symmetrica Patrick Ogh-ind | akil |ind [T = = = = m
Navicula viridula var. rostellata (Kuetz.) Cleve Ogh<ind | all | rph (KU L
Navicula spp. Ogh-unk | unk | unk = = 2 - - =
Nitzschia brevissima Grunow Ogh-ind |alil |ind [RBU| 1+ 1t - 2 - =
Pinnuiaria schroederil (Hust.) Krammer Ogheind |ind [ind [RI == = T = =
Pinnularia spp. Ogh-unk | unk | unk - - z - - -
Rhoicasphenia abbreviata (Ag.) Lange-8. Qgh-hil | akil |r-ph [K.T & = = o3 T
Sellaphora bacilum (Enr.) Mann Ogh-ind | akil |ind [U - - - = =
Sellaphora pupula (Kustz) Mereschikowsky Ogh-ind |ind |ind (U [
Stauronets obtusa Lagerstedt Ogh-ind |ind |ind |RB = Re == T - =
Stephancdiscus niagarae Ehrenberg Ogh-ind | akil |1-bi |M S a 1 - =
Stephanodiscus spp. Ogh-unk | unk | unk = o= 2 - = o=
Bokxl 9 W 3 1@ I 0
Ak~mkEW moa T 488 & 0
AKEH 6 6 4 & % 1
AA~MER “ LI A 1} 0 0
AKEW BN 8 4 w0
BALERN 208 106 120 202 201 1

A&
HR  ASEmCHTEESE  pH EAVRECHTEEGE  CR:BKCHTIE0E
Euh ke al-t Fibh') el I-bi : BEk S
Euh-Meh : ok -kl akl : BFAnUER l-ph : kil
Meh fat &= ] ind :pHFZIEM ind
Ogh-Meh - ok~ A4 acqil : HMEH 1-ph
Ogh-nil - BIEHESE ac-bi: MM -
Ogh-ind : HEFEHSE unk : pHFEHH unk
Ogh-hob : HAMETTH
Ogh-unk : HIEFER
TR AR

A I HFERE, B : PERIESE, C1: kR RE ., DI BABETHIEME,
D E1: BKEMTRENE, E2: UKERTHEESHM(L R, 198
K M EglE, N SEERRICAME (LS, 1000)
5 Cidedi U : EASHE, T : Sl (L L Asal and Watanabe, 1985)
R BEHR(RA:AK. RB:BE. RI:RED. 8- 8. 1991

— 186 =



RE. 2265701 mOBER TSR

M " 3T moM|
5 | pH [k |E@®) 32 33 34
Coscinodiscus spp. Eun - -
Diploneis suborbicularis (Greg.)Cleve Eun Et - -
Diploneis weissflogil (A Schmidt)Cleve Euh 2 = -
Nitzschia lanceola Grunow Eun 1 = =
Paralia sulcata (Ehr.)Cleve Euh B 1 - 2
Thalassionema nitzschicides (Grun.)Grunow Euh AB 1 -
Tn spp. Euh - 2
Cyclotella striata (Kuetz.JGrunow Eun-Men ] § =TT
Cyclotella striata-C. stylorum Euh-Meh B 10 -
Cyclotella stylorum Brightwell Euh-Meh B 2 -2
Diploneis interfupta (Kuetz )Cleve Euh-Meh 3 = =
Diploneis smithi (Breb.)Cleve Eunh-Meh El TN -
Diploneis smithii var. pumila (Grun, JHustedt Eun-Meh El = =
Diplonels smithii var, rhombica Mereschkowsky Eun-Meh - -
Diplonais spp. Euh-Meh 2 5 =
Navicula alpha Cleve Euh-Meh D2 1 = =
Navicula 55, Eun-teh = -
Caloneis westii (W.5mith) Hendey Meh R
Caloneis spp. Meh T - -
Campylodiscus echeneis Ehrenberg Meh 1 - -
Digloneis pseudovalis Hustedt Meh 1?
Nitzschia compressa var, elongata (Grun.)Lange-Bertalot | Meh Etl 1 - -
H-tzschaqrafWa Grunow Meh 3} 24 3
finum )
Eymslqma ‘nodiferum (Grun JG. West 2 = =
Navu:uh capitata var, hungarica (Grun.)Ross u 1 = -
Grunow T - s
A:hnmthes lanceolata (Breb.)Grunow KT = =
Achnanthes inflata (Kuetz. JGrunow T T - -
Amphora pediculus (Kuetz.)Grunow T - -
Aulacoseira ambigua (Grun.JSimansen NU - -
Aulacoseira granufata (Ehr )Simonsen i MU 6
Cocconeis placentula (Enr JCleve i u = =
Cocconeis placentula var, evglypta (Ehr JCleve Ogh-ind | ali | eph | T 1 - »
Cymbella tumida (Breb. ex Kuetz, ). Heurck Ogh-ind | al-i [ind | T r~ =
Diploneis ovalis {Hilse)Cleve Ogh-ind | al-il [ind | T - -
Diplaneis pama Cleve Qgh-ind | ind | ind ] EE
Diploneis spp. Ogh-unk | unk | unk 1 - -
Fragilaria canstruens fo. venter (Ehr.JHustedt Oghind | ali | lph | § 2 = =
Fragilaria. exigua Grunow Ogh-hot | ac-il | I-ph 7 = =
Gomphonema sumatorense Fricke Ogh-ind | ind | rbi | 4 - 1 -
Hantzschia amphioxys (Ehr. )Grunow Oghind | al-il |ind | RAU | = 2 -
Mavicula contenta Grunow Oghind | ak-i [ ind | RAT | = 1 -
Navicula contenta fo. biceps (AmotHustedt Ogh-ind | al-i |ind | RAT | — 1 -
Navicula mutica Kuetzing QOgh-ind [ ali# | ind | RAS | — 2 -
Nitzschia brenissima Grunow Qgh-ind | al-it | ind | RBU [ -
Orihoseira roeseana (Rabh.)0'Meara Ogh-ind | ind |ind | RA i = =
Stephanadiscus spp. Ogh-unk | unk | unk o= =
Synedra uina (Kuetz JEhrenberg Ogh-ind_| al-d | ind | U = 2 -
mREN T 3
b aatis2 ] H
MkEl 3 1
Ak~Nk el o 1
RN 14 1
HERIEEN 3 4
A HR. SRR DT RGN H P REA A ARCHT SAGT AT HAGE
Euh : Mk al-bi "7PLnUnR 1
Euh-Meh : Sk El- Mkt al-i #riLAUER i
M Ak in PpHFELR
Ogh-Meh: 5 — Sk acdl  :imeE #
-hil : AR ac-bi ¢ llﬁl {:d
Ogh-ind © BIBFENRN unk  pHR )
-hob © HEWAEE Ogh-unk I'!l*lﬁil
IR
AAFEME, B ABESE. D2 MAkBHFRENE  E1: a*u;mumuxuu\aﬁ 988 .
M RBEGTE, N SRARDRER (LIRS, 1990), s 3 Jl.

ik
T o SFARIE IR EoAsai ool Watarobe, 19853, R : RRERETR(RA AR RE:EH, R Eﬁ} N 5,198
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MBS, WORES20IC BRASEM L TH D, FURERAM0% LML B <, ik~
ACERUAE20%, K ERRARI0%E Lz, EhiiEiE, ke FT R IEER ONitzschia
granulated¥#545% & @ U, KR FUT EHG IR ODiploneis smithii, Nitzschia cocconeifarmis
FEMNS.

MHERE, PUKERM, BUK~FUKER, BUkEMA20—-3mEl L. L eskdTse
DS, HKIR E TGN ODiploneis smichii, {UKECEDDiploneis pseudovalis, Ak~
TUKEF OBacillaria paradoxa, Cymbella pusilla, Fragilaria brevistriata, WA THAFED
Achnanthes convergens, W~ Fifitkill || fGELERIE (408,1990) D Cymbella sinuate. HkASERE
DDiploneis ovalis. Diploneis parma A\ LTz, Wi~ FRitE sl G IR L. ml~F
TERPF O OF R, B, PR, Tl Sicdep L TR AT B S, &
ORNZERIT B LA TELMRBOETHS (LiIK.1990),

* 226570HAL

HiNEXB, HSICRT, RSS2 SHREEAEN L7, GRES33, b
oo (EEHWEN L 23R 53205 HE RO BISLE, #40% L {EROMIARBIE S L,
WA HREE, Gl C2mRa BIETH S, MBRS2E, Hik~TUKERDF%, FikE
B #I40%, HONERSFR20%ME M Uz, MO I, i T T SRR ONitzschia
granulate!’ #125% L @ L, FUKECED Diploneis pseudovalis, WiiiERE O Cyclotella striata,
Cyclotella striata-C stylorum., #iK BT FEHRERFTIO Diploneis smithit S 215 2 L THS.

4.8 ®

SHEOHRE Lz 4 BH0F—1) ¥ FIRETRS SO oL FEOMRME, HOREERD 51
FT000 ~ TROMMERTUIDERBIA I Bz, LirL, #7300 6, KilidZ AR EhzE0
DERIFNCEDMEEEOT I IMEVABINE TR E o fz, &1z, RIENUAZ RS, 2
DI L PE 5, BTl (T - §iFE1976) ICdikd s L% A bh. BLET 2 SR
KA T RS, BIEEA KILK (Aso-4 @ BTHIZA1985) (ke d BulfEA S5, BESL, MHTR
B 5 M IBEAENT ST VAN T A S Aso- il d 5 L £ 5NS, b, ATONHIER
ZDWVTE, SO 1A SIERICH G TIFD N RAHERAERIE (BLLERAED (1987),
HilitEA (1993), TEANES (1995), BIALED (001) % ¥) H'5, HOHERBEEN TS L E255%
WEUCF & EAMIICH S, 1, REOWIED 7B BATORRIMN O, EOMAMLARF— 2
it apE, BARGHART—T 2 L 3 LOMRIHEE R EORNICH5 L h, ZTOERR
25~ 32AElic B R S EETNTWS (BT - #i95.2003). WIEH « $EHF (2003) (k. ATORAHERE
AR EEICINT % C LS ERRETSH S LRRTVAA, LMoL T 7 OEONE ST,
FHETIRBEH 26~ 297 ENMEICEETHA S E LTV S, 7. Aso-4OWIHIEEMRIE, W%
1285 ~ 9 FEHE L ThTWS (AT - HHF2003), L7edtoT, SETO L b EHERRE A S 8
EhizdaliAZ Az, WFRLEE LICHERLTWET 72k 280EMTSE D . FNETOHER
Wik, EOF 7 IOMIHERUBOHRENRTHS S LRFEETHEA, HRERAKEDD SR,
LT AT, WHMAOEHIIC ST B —WOET 75 & LTRR7 Abv dalbe (K-Ah @ W -
HiH.1978) ABFSNA, SEIEHENIZKINAH T 2O TAsodIC NS B & LS ITRD8E
EWTTRINA T AL, K-ARDRILH T AL GIGEHT 5 L0 THD, Lol ARTPIHEICBIS
K-AhOd 3 (2 IEUTE » §734.2003) 243 fUE, K-AhBERCLRRONER IS, K-AhDXNAT T A
AR TATOMNA Z AN B E VS KBUEER V. 6, KAhOWTHIFEIUL, AOHEBERE
FCCHIB300TE i, EEICTRITI0EM EXATVS (I - §idF.2003) C & LGSRV FHERT
123540 % RIS ORI B IR Sl NS, o0 P EIMERIOMERIE. KARDREDIK b LU

— 158 —



ThouEtEA Y. bbb, SEOSHNICET S L kIR ONRIEGE, B4a7000 ~
TH00E T (RAHEREEID) ORI TH -7 EEX TRV

-fi, HEEHTR, SOV IR S, HRETERRE % i kiR P EHR AR 2 £
B DR~V UKE RS L UTUREMI X > THRGO SNSRI M6 Eldcsu T L b i
HERA O AL L L 77000 ~ TS00MERTETE. Wb DMt & JEh 2 il cdh s, R, #
SCHEEO S T, FUH B UTRIB000EN. I IEIUTT000 ~ TI00ERT L 2h TS CREngd
W2000) A6, PO FEHERRIE, ADIICE S o L RIMCHRL 2R Th o L 8
ABNE. TTT. BHMO L FEUERPO ElidEE RS & WEREEE10mI FIck s, T
tud. Filigd (1999) AGEAT &SI, TUNBEBROOIKIC f13 B 1257780 H 5 BUEIC 3 5 & T
PGS BT L EKML TS L BRSNS,

LTAT, BMEO L PRI P TR, HEMEROENA TR TS >, T, YV R
RO ARG LI AT OBOPPRMONRINTE S LML X605, T
bt HSEG RS L FEFL FOMMATREY &2 LT E (21089 EabhTn
BT LMD, BAHERT S X5 ZREOMO R TIE FIRIMCH FLTLEY, LEMRSEA Tl
Hrehs,

. 197960 L RTINS B AR IT2TE . BIIUNIC Rtk OIS R 5. &
AFHE, METEEANE LS Sk ~TUEMSER LA, BUREM (PEERE SO RIS S
) AL LR SR ERTU . Shud. BRI I I T % 2% ERERD S OBkO R
Mol bEAEL TV A LSRN,

31 HIShk

i 199058k AT & B BRI O & R Co oG L B 42.73-88,

Asai, K. & Watanabe, T..1995,5tatistic Classification of Epilithic Diatom Species into Three Ecological
Groups relating to Organic Water Pollution (2) Saprophilous and saproxenous laxa. Diatom. 10, 35-47.

tif® 1995000 7 A ORTERIE £ & TR B L 2 OB YR RATICIED £ 77 5 0@ T
HHiE.101,123-133.

BOL R - A T - Avkh S0 I098 KT OORERT  EEBONUNG R NLHEAL M R AT % L2 527600,

ST - B FE - PR - WIHER] - R 199500, W RGIL T 5 RO KRR TR L
AR KB OBIE A ONGEIRFTR SHTEIC & 514 C R AU 34.377-379,

U Bk - BN S5 1991 BEAEEERROBIEICAYUE 2 51 & i BUSEARAT ~ O WL EE 2 22 3.6,23-45.

k2 IEA 1988 EE SO BINHRELRRBFOBEE & RGBT AOIS LB %E 27,120,

vEE TEA 1989 EERUE Gl USO HE G & o S REARHT. ] A b RBFSR£EE 35/36.17-28,

Krammer, K.,1992 PINNULARIA.eine  Monographie der europaischen Taxa BIBLIOTHECA DIATO
MOLOGICA BAND26. ].CRAMER.353p.

Krammer. K.& Lange-Bertalot. H..1986.Bacillarioph LTeil © Naviculaceae. In flora von
Mitteleuropa Band2/1. Gustav Fischer Verlag 876p.

Krammer, K.& Lange-Bertalot, H.,1988,Bacillariophyceae.2 Teil © Epithemi illari irell
In't Suesswasserflora von Mitteleuropa.Band2/2. Gustav Fischer Verlag,536p.

Krammer, K.& Lange-Bertalot, H..1991a.Bacillariophyceae.3.Teil © Centrales.Fragilariaceae.Eunotiaceae. In
Suesswasserflora von Mitteleuropa Band2/3. Gustav Fischer Verlag 230p.

Krammer, K.& Lange-Bertalol, H..1991b Bacillariophyceae. 4 Teil : Achnanthaceae Kritsche Ergaenzungen
zu Navieula (Lineol und Gomph In: flora van  Mitteleuropa Band2/4. Gustav
Fischer Verlag,248p.
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BN - 4 R 1997 RO ALK & 4 H MR 19,208-214.

WEHT P« SRR 1976 RIS S S B X B BT L RO TR L & o) §048- B2 .46.339-347.

WIEE P - WTHIE R 978 R TR A L 75 i S M L P BT 7 5-7 Ak K B TP R, 17.143-

163

WrEl ¥« SR 20039 Al b5 A ORGSR 336p.

WrHD P - BB - B985 BTHK 4 AQlibe- SR o IR & IR B RN & LT ook
111.30.49-70.

BAHET ¢ RIIERA « PRI - BRI, 1987 K B Tneki LK) 1 C SR {IBPURCIDNA.26.79-83.

AR - THIFIK - ERbEF - DR - W - AR2000 B B TR D C-WEERD Y 0 AF 2 v &
) MRS RN A 2 RS TR (CD-ROM) 2001.Qm-010.

FRUEL - BRACKET - R - B B TR - T WIFE 903NN E R 2 a7 A
ATRIPEMT RSO R4 2 7 b 0 2 il B BT HC & BIRHE L 014 C R (8- BT 24
.99.787-798.

Fili iE—«ARF 7« B FA - fsh et iR - PR 31999, BTG HES 53
UG eI B A A s PSR 105,5,311-331,
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B2 ZTEELE(1)

10um 10um 10um

1.9 (2-8,10) &)

. Thalassiosira lacustris (Grun.) Hasle (197960t mtti5% ; 28)

. Cymatotheca weissflogii (Grun.) Hendey (183600tmttss : 13)
. Cyclotella stylorum Brightwell (183600t satths5 ; 13)

Cyclotella striata (Kuetz.) Grunow (1836601 Fits : 13)
Aulacoseira granulata (Her.) Simonsen (19796015 ; 27)
Hydrosera whampoensis (Schwartz) Deby (18360045 ; 15)
Thalassionema nitzschioides (Grun.) Grunow (183600457 : 13)
. Cymbella pusilla Grunow (197960t : 23)

. Caloneis westii (W.Smith) Hendey (1836005 ; 17)

Diploneis smithii (Breb.) Cleve (183600455 : 13)

CONOO R E L~ —

=]



B3 BALHR2)

10um

11. Diploneis pseudovalis Hustede (197960455 ; 23)

12. Diploneis parma Cleve (19796055 : 23)

13. Navicula sp.-1 (1979604853 ; 23)

14. Navicula mutica Kuetzing (197960t : 27)

15. Nitzschia obtusa W.Smith (1979604t ; 23)

16. Nitzschia cocconeiformis Grunow (164870HF © 8)

17. Nitzschia granulata Grunow (1648705 : 8)

18. Nitzschia compressa (Bailey) Boyer var.compressa (183600Hs% : 17,
19. Achnanthes delicatula (Kuetz.) Grunow (1979608t : 23)
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