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PNo3 : Ta-a ~ cOMBE BUKO-TIOE b2,
WRNLEROT 75 O S 540 ML TE L7 7 7140,
P Nod - Ko-C2 2k Ik 2405 ATk tEAS R
L L, £TiIOWHEMHAIE v, F7:, B THANEATERT S Ty,

BRIRZ A (TIOAZT A KOIZZ Ly, KiIli4 & ] —iilfion T igtd:)
PRILIKS - BILEME (B-Tm) 12k zha.

PKUIRS - B (TIO (22t KINK2 & Rl R EO T i)
BONIRS  WHEKIRES 7 77 (Ta-c3) Ok

PETSZTHRIEL 22 RILIK WL ED 7 7 5 (Ta-c3) ORI

KI5 AGILEEE L RFRAT O, MRS CE 2w T 7 9065, Sk KU 5 AL
B ORI, SO S YR, LTy 2 RRS L ESBL L E
Ah, TRHEEMOTRAMIZHIT A Z LI XD LY MEOHOHIESTES L1285, F/,
Ta<3lEKIWH T A% EOFIHF—& 2% SRT—yORMLEL LS,

&1 BEOMUAFR (EFERT -2

HiAI4 B ER2R

JOURKZ KR RUK3 KUK KUK KRS KLKS P72 P752
S0, 65.21 7251 7278 TLT9 6751 7445 7479 7681 7298
TiO: 076 030 030 025 055 04z 042 034 045
ALO, 1457 1231 1213 1278 1468 1335 1317 1249 1344
FeO" 732 416 427 433 544 276 274 201 350
MnO 022 010 009 010 018 007 008 01 014
MgO 157 004 003 004 163 049 046 032 067
Ca0 572 006 008 011 502 262 250 176 302
Na,0 321 512 499 517 313 340 339 355 346
K0 143 542 5.30 544 187 242 245 262 233
Total 10001 10002 9997 10001 10001 9995 10000 10001 99,99
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4 ERSH. MR, EHERESR
AL el EX § (5

1 B

PN (FRITBEMRTIE) &, VM) ROIKR IS o B4R VR A2
777, WREAAR KRR TRBULY LT 7 7 28G. TREWa7 7 7 Thd. RHFTI.
MREERRF W RSB By & LC, B, JERr T, MMM e it .

2 HifEH

MR ETo7F7 2 BOME 6, #2500E000 60 (1844d) Moy T, wiilct>T
s s, M3MED2EEOBRIGRICIE., 10 PEOHFILE AT 7 I3 8605,

ASATTI, 119, Q49, N49, N45, NHOOEHiio MRH M+ 2490804220 T, BEIRGHT
TEBsHAT. HOEERE oo by £ J B BRADI B, 119 (BUHEE 1~ 19) EHHTHImE L )
R BFHRIRE fT o TV b, R D O Q49. N49. N45. NSOMAIZ/Sf 7% LT biAA T
Hic s h o bBe. SWLTHERE L L, Sh6 4 aoiSs iRt mE %
iz AH R MFHERIL D 6 MEAEATEY . EOFTRHONEL VRS TS (B ).
ZOfz, WHEHEBEC LA o700y 2 EREGM L. HTAHBEENRL 20 Q4906 4 51,
NA9A 5134, N454 6 4 £, N5OA 5 3 G 20 . 50 v fos R & SR i oxf
ORI 1 2 S TSR L IZad . 2 AR - A

3 SEHE
(1) ERAH

RS g% K—#— ZRED D | GEREARK & AR 2 CRUEORIL L RO 58 - I
BT Wiz, FHAENA L R BRALHA LBIRT 5, 20K, REAHPITEL SRS
L. HEROBMET) . SORML4~5E#YEY, Ko, BREREC L 2T OR
FETV, BELBVRECHRL, - F 72 RICHT L TERESED, ERLAWHLIZHA
BT N2 F 22 A%RTFL. AT FH 7RI ITRAT LT — FEERT D,

Hegit, THERE00RT E A 1X1000METITV, A=A WA F— VEAVERI B3 2 HERILTA100
L b2 b ORI AT 5. BE, BHIE LC, HERACES M EBHRL 22 b ozowTid,
PAEE £ R A Rl - AHEIEATD 2 v, 100MEAT I T 2 211, R R HSoREL
HHOREE Lahvd i, £EEHEL. SEALHRTTHHUBTESL L5 IH0 5.

HEO R L Mo R IZ-o0 T, Hustedt (1930-1966) , Krammer & Lange-Bertalot (1985
~1991), Desikachiary (1987), Yanagisawa and Akiba (1990) % &% B#(2+2.

BESBAT (2 20 D B 4 OBIALET S, & FH RIS B MRS L D R, R~ Ok,
Ak, BRI, SO0 hodkERIL, B, pH, ROFEBILO 3 MGz
VT b R LR

HERBRSE S8 % H T A 2 O EEAE G 2000 L LR S v SR o v THERL O IR R
RE AT 5. MBHETRR T RN E LATHRTHL, 1 % ko MBS LR+ 8o
WEDRERT Do FIziE, iR - PORE - BRETOHIRIIEE & ok R R 5B LS -
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pH + BAROHHBEIZ >V TR T S,
(2) BRI

BE0giz 2w T, 7 o (LRRRIC & A IRME, ARBEES U7 212 2 ZHBORE, 025mmoil
Wk B, M (SLILESE, JRR23) ICLAAWIMOTE. 7 oo LAKRC & 2B HORE,
TR YA AR ¢ RERE L ORGE) R L 2RO LD - A0GR TV,
EREMET L, REE 7 VL) Y THALTT L7 — bEMEL, 00050 XEMBMTC, 1
Bt 5@ TOMBUZ SV TRESE < #F8CE 5. FSER, SHARAOBERIAL U, Erdtman (1952,
1957). Faegri and Iversen (1989) % & LR EEIZ M4 5 L2, W& (1973). *H (1980).
B - (2007) SOHERYOIEREIRE LEEEITTS,

AR - At R0 —RR, RUEMLOTROBM AR L L TR 5. £z, Rt
FERLT ORERBEFOMNHIZ oW T L ERT 4 MR P THHOMEL {7 2 X TRHA L LDIL,
FEMOKEAEELR b D &RT . RhoRAERIRREREREY, AR - & ST
DEAMIER LB TR EERE LT, R TR LINET 5.

(3) HEEES I

HRRHI oV THEBREAREK - EBMEL. ik, WRCTEE (KD 2 AT VB ) T AL
Hek25) ONUZWEL- (LFRBE v, MRS P - R 5, ShEN/S—HFALIZRT -
WMt D, i, T an Ty P ATHALTTLST— bEMEEL. 40000 EERmRT T
A EET A GENETHEFORNICAHBTH 2B REL 615 1 R0 (90 L 99)
OFTERMRL R L 2 EERE I (DUF, JORIEERRIE L5 &5 RO R R s o L 2R
IEREE (DAF. MEHREEREME L0E5) SHCIEH LTIRESL . S0 (2010) @ 8ic#ES VTR
i« AT b

OBz, TEEOERTE, 7L/t — FMERIZ RV AR, BRIV Lt
F— b OB L AR IERE AR L SR L gdh 2 D MR A (F)5E L 280k HERR
W 1gh:h) OMBUZIRA) KD,

#M, MRS RO—-WR TR, TOR, 1008EL TR [<100] TRrd s, o5
OEREOOMTAD S, /2, FTHPOMWERES I & T OREHELD & HHEIC2VTHR
Al HWIERES RO ELLRET S,

E
(1) EH

WP, 2B LU LISRL A T, BEHTERIC 2V T, BRI AR IZ <5 .
= 149

ATl M1MG, I 1aki, W28, M3KE LN 4RO 2T 28R, 13RO
Rl (2R % { OGS $0TH D, 100 L AR Sau ke, T 3RHE, EIAE A2
LoD, 17L87— bSTIEETS D . (R B 5L 2k D4R Biizh 5, (LR
ORFFREE. ML ALTEROLO R, D28, T385EL 040z, fhlrd
wZlkdn, WERARTSHE.

S ARG, LA CORETREREMOATHLA 14 WOBUE 7 IZdkE. 5
FHSIZ AR~ FORE AR Sz BEEE AN LA, T 1 Witk o Meridion
circulae. Meridion circulae var. constrictum. # K 7 5% & # 0 Eunotia cristagalli. Pinnularia



subcapitatar var. elongata, FERFERED Hantzschia amphioxys. Navicula mutica, Eunotia pracrupta,
Pinnularia subcapitata®$ CTdh% .

I 1akiTit, 1KY OPinnularia stomatophora, B8O Hantzschia amphiows, Navicula
mutica, Eunotia pracrupta. Ewnotia praerupta var. bidens$ Th 5.

I 2Kk, BB O Hantzschia amphioxys. Navicula mutica, Othoseira roeseana, Pinnularia
lata 5 TH 5.

I 3RECI2, MEEE# O Hantzschin amphiorys, Navicula mutica, Othoseira roeseana®$Ch % .

M 4 8Tt 38 5 ~ 14T 12 3 K A 58 £ 8 DEunotia pectinalis var. minor. Gomphonema
parvulunt, Pinnularia notabilis, Pinnularia viridiformiis, LA H8O Evnotia gracialis. Pinnularia
stomatophora, Pinnularia subnodosa, W % B % @ Eunotia praerupta var. bidens. Hantzschia
amphioxys. Pinnularia lata™ T & %. BUFHST &, K ~ ik & W @ Fragilaria brevistriata.
Rhapalodia gibberula. \-ANKED Pinnularia stomatophora, FEH:¥EHEONitzschia tervestris 7 %
LTwd,

- Q49

MR T MK 0 2af@. 1 4bREO 3RO & ITo 28R, wIhORKC b b4

COBBEAFAEENTE Y. TXTORMETI00M AL E Rl 3 i, bhRoRFEREiR. o
1 RORFIGIEH L 228X E T2V Lo Pz AL AR 1 MORHT, I 2a8. I
4bRfz 2w TIE, BEAYRBRTH Y, EHOIF @O S REu I Las, WBILHE ()
Thb. WS HATHEER, OTROMEL TTHRAERTH b, kLD 5y idigkEfiS
EmsRLV,

S AE LML, W LR TR SRR O Acknanthes lanceolata. Meridion circulae var.
constrictum, B¥ % FE 3 O Hantzschia amphioxys. Navicula contenta. Navicula mutica, Othoseira
roeseana i CTh % .

T 245 £ OFIN 4 bRGC U, SRR O Achnanthes lanceolata, Meridion circulae var. constrictunt
FRAENL D Gomphorema parvulum® 5T d 5.,

« N49

i Tk, M1K. M2k, M3K, I4KE LN 4bREOTHT % T /8, T 3KOBH
234 I OB LM S  OBBUER A EE AT Y, 100M4LL AR Sz 3RO
WE2BiE, 1 AL AT— b HBRGSRHSRAEOATHD. LTRORIFREL, T3 EO233
L ga % et b s, RRTH LY, BORIoWTIR, @0 505 0KEwkg
Thh, LRI EVC Ehb, Wil (BIF) THb,

wi s, M1, MD28E L I 3MEHEKEMOATHSA. M4k E D 4bRIE
R R R~ UK 2 o T .

SaEE S LI, I 1 RECI, MR IER O Acknanthes lanceolatas Meridion circulae.
Meridion circulae var. constrictum., FE*EH:EO Hantzschia amphioxys, Navicula contenta. Navicula
mutica’$ TH% .

I 2 B T, it K 1t B @Achmanthes lanceolata. Meridion circulae. Meridion cireulne var.
constrictum HAKREYERO Exnotia pectinalis var. minor. =AY OAwlacoseiva crenudata, [E4:
EEW O Hantzschia amphioxys. Navicwla mutica®$ Th %

M3 KoM, FICEE4 38R0 5 02 v, BE2AC AN M OAcknanthes



lanceolata, Meridion circulae var. constrietum. \AKYEFED Aulacoseira crenviata? Eik L Tl &
iz,

W4 KTl ik 86l DAchnanthes lanceolata, KA 5% ¥ B @ Eunotia paludosa, Eunotia
pectinalis var. minor, Gomphonema parvdum, - K 1% ¥ O Aulacoseira crenulata, ¥ 'k FE# @
Hantzschia amphioxys§ Th .

W 4 bR Tid, FARNEIRO Achranthes lanceolata, Meridion civculae var. constrictum, FORFENE
B Achnanthes minutissima, Ewnotia pectinalis var. minor. Gomphonema parvulum, \LAKER O
Aulacoseiva crenulata, FEEIESE O Hantzschia amphioxys. Navicula mutica®$CTH 5
- N45

FituriTid, MEPo 4 BEOTH % T L8R, BHBCIESLREOROBELLOIFINT
B0, 100k LA St o 3RBDO I, EHEALLODREC LB SHhE, 50
ERETH L. LT ORIFREG, BUHSE L UBid, FIL RIS LI EHLTR, BUH35E
L UBEPML TS TR, FROIMYEO LN LS, BAATHS,

Bt S Ao g, RKEMOATSHY | ARERS 5 VI PORETIXE Sk,

i E o2 E S LoHIE, BUER3. 34 & 199612 8 v T I B A B O Hantzschia amphioxys.
Navieula contenta. Navicula mutica’$ Th % .

+ N5

ApaiTiE, W 1S L FIROFA DR, TXTORMD> SHECAI I S hi.
72750, M1 ROFEEITE X CIRNORASSIEEMNE { G T2 500, BN E{. 16
DO S NL0ATH S, LGORIFRIEE, BETIE A% { | B (e
THHH. WHIBEEM LD S AR R, SUH3ZBEROIEEAED 51D 2 L bR
BTHaD.

UL S N2 B, RERORTH D R SRR,

SHEE Lol LML, BHSTCIL, WORMEMO Meridion circulae var. constrictum, BEHEEEHE
@ Hantzschia amphioxys, Navicula contenta, Naviewla mutica T %,

MEH3STIE. 1L KB DAwlacoseira crentdata, B 1E Bk 8 O Hanlzschia amphiosys. Navicula
mutica ¥ Tdh o
(2) eI

$RF3 W2 H . ERHEEAS SRS WL IR A ER O RIRM S R0 605,
AAAER L EAER O ARIEROIR I A YYBRTFIEHBIC L 2 S 2R E 0T,
RIFREOECBH TGS M H 2.

AFERL, B> TELOEL2E3B 2500, £TORBTAY /£l L 357 KA
£, WEE L1240 ~50% @M LR, T, Bl LAERETSLAVEBIEBWTL, Zh
5 2HMOERHEO A B Vlilich D, SASUMNOMBETIE, £IE, Py e, YHESALL
B WEEFT17, 23, 380 X Hi2, I5%RERMShBRE S H o0 SIRBHERS SV ERE. 1k
PO ORGERESECREA S V. KEWERTE. 27X B, ZLR—r YR, v a¥H.
A58 /%K, b3 IWARKTHIONREA GRS,

SAERHE, SRS R . A AR AY ) SR SEFRARI S ML, KERDTIE,
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BEiR2 BERtE

£
A i lata (Ehr.) Kr Q49 I1/§:20)
Achnanthes lanceolats (Breb.) Grunow(Q49 TI1/&:16)
Diatoma hyemale var. mesodon (Ehr.) Grunow(Q49 M 4bfg:19)
Diploneis ovalis (Hilse) Cleve(149 T141§:12)
Diploneis yatukaensis Horikawa et Okuno(149 T 4f&:12)
Eunotia bilunaris (Ehr.) Mills(Q49 T 1 F§:20)
Eunotia pectinalis var. minor (Kuetz.) Rabenhorst(149 IL4f:7)
Eunotia prasrupta var. bidens (Ehreberg) Grunow(149 T14J§:8)
9 Eunotia sp.~1(N49 TI4F§;27)
10 Gomphonema parvulum (Kuetzing) Kuetzing(149 T 4f:14)
11 Hantzschiz amphioxys (Ehr.) Grunow(149 T 4[§:7)
12 Meridion circulsre var. constrictum (Ralfs) Van Heurck(Q49 T 1/#;16)
13 Nevicula mutica Kuetzing(149 IL4F&:7)
14 Pinnularia esoxiformis var. eifefiana Krammer(149 T14f§:8)
15 Pinnularia nodosa Ehrenberg(149 TL4f:12}
18 Pinnularia stomatophora (Grun.) Cleve(149 I 4F:12)
17 Rhopalodia gibberuia (Ehr.) O Muller(149 TI4F:15)
¥:Scale bar equals 10 ¢ m for all figures.
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