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CBEHDB, 16 B LEHOFETH A 5o 241 IZEEPIZ, NET 2 8% €D, Iz %

~= 237 ~2391 54K ~— |~
237 240 ~260: 5—3[X 240
239 i3 ) |

237 - 238[# 4 |

= 77/ 240 - 241[ 5 28 |
242~ 250] 55 38 | 250

251 ~259[#5 4] - 260[ %4 « 5)]

M98 5—-4-:-5-3X QZE HLEY

— 122 —



UEB N 72 0% EA IS 2 K51 T COHRICH: B B (RESNENCIEHID RN A 2T,
14 HRDEDTHA S,

242 ~ 244 13 LRREIL, 242 1004 T MWK Z & D, HmiEid o5, KR
I T T ORI S o RVt~ R RS TAE D, 243 EENTXIRICTT S B S O/ Z &
B, bidm < F 7 Wi = AR R %, SVIIRERBSOMETH A 5, 244 1 T T ] OFIROH
DOLEVEIL, #REEIETFORND %, K EICIIIEA Y ZORMZER T, sV IHRERBEONTE, 245
B EARL, MW BN ZE B, fmihidid BEH %,

246 (T EAR ML, CIRDHNL. SEE K< Rs, KB FRCiEA Y TOEB 2K, P
WNT IHERET, CRIREHBIEPRR 0 KR B %, FURAIN — 1~ 2 HIOFETH 5 5 h.
247 F ARGV, JECHD S I TEARIICBI X . TR & 72 %, 12 {Hidhbi~ 13
MRATERD E DD, 248 IZHMBITH %0 NI IIHEREOBRED NN S, 249 LB, KD
BRI CEANICIET %, HRRIE S EA 2 L. NEIIZEROVEDNIK S, 14 TR0
PETHA D, 250 1 FELEHM —JE DM, HEIZmEDIRICZ>THED ., MimZAEZ 2T %,

251 IE LAEM, MK T B0 EE B, Ml BEID B, FVIHA G~ BRSO E D
252 1F LERE A, R S R TR MICNE LN S E EAVS, HigimalidAL< B
DB, HVIHHTI~VIHEEBEOFETH A 5 o 253 IFEE RN, EKHH, S LIy T L
IEMBIET %, [HRRImERIER D KRICE ED B, TR TBOMETH A 5 M. 254 « 255 IFHEIT
o 256 I XFUHMMSHE, FHARD . EWICHETTH S, 257 3ZHERE, SN SRKEINKT S
2 £ D, Higtmiahid FimZ RS, WA 229 %, LRI VEICIE LD 2 585, 258
B HIBRIEED . NI ERIC X 2 ERDE LW 259 IZ9VE T E8 2, BEMAYE U < R A,

260 (FZHERME, KHMHED T, BOBRIMEICH 5, RGBT H DN 2 B EB(LARE
Thb, lhEiciFBRakinHENS, TKASEXTHA 9,

\f% i_% =
==/ \ ™ 7/

265 267
A ;—f e @ Y@
!!!!l
269
271
— — 266+ 27 + 97 : 348 FHi [ H3E |
( 261 ~ 265+ 267 - 269 - 270[ 55 4 Ji |

268 - 271[# 5 7 ]

271
0 (1:4) 20cn (I) 12 10am
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M99 5—-2K TEE HIEY
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12. 5—2XWaEEHEY (X199 - Xk 41)

99 — 266 + 271 135538, 261 ~ 265+ 267 + 269 « 270 1355 48, 271 1355 5 /@ H 1,

261 & ELdalll, JEERMVENCHR A ORI 25 U, AREBNIINC IZMDIENT S HFDRAEN D, 262
IRMPEHERTH 2, B LIFHE THELZE D, MEREA Y —T Rz 292, OFBIEPRNE L.
IEBIE AL BED B, FRAMPEDFTETH 5 5 b 263 EFHMN, FHEEHIDHLES. @HE
FTHRETE->TWV5S,

264 13 HEE IR (NB) B, AEIVIIZERDE L TSR, NN 2 A3 Ed, @mEid
Wik T2 29 200 &G FREIAREDFETH A 5, 265 (S Ea, ABsbm FRIciEA
Y TOREB 25T, WEEHONT S HF 2T, ORETEAL BE DS, LHFHHNIIC IR 1
%%, MEERIT — 3 HOFPETH A 5 Mo 266 3P TH 5, R TIIE THEARS D, Rk
EIAA ) =TI 29 %, NIEICIEHDEZICHASNZ D, i iE < A, @EEhho &
BT, BLE->TW05, FRAEIHEDOEDTH A 5, 267 IFHMRL KD S BRI HY T,
RNELGENSTE EDBD | RIS THK T 2. FIgEAIEIR 0 SKIC: B %, NI IS
HEND, FREVED. 268 RN, @HEIE. WTICBARDEZ TN EE. 8RN
DEDD, 269 (FEZEEFERRSE, TRIEIAZ L DN, bz NIHCDRR D LKRICHEE X ¥ %,
L TP RSB DFETH A 50 270 I3 LAEPIZE, ORMBIEEELL, EL<EWEZED, &
TR EENE U  FREIE AR, HERINRTH S, FREIHPEREORTETH A 5, 271 IFFER
BRI /N DT D RMGIEAIH, IR, Zeic iz U Tl /5. SRR OIIN <.

iR, A8V b AT SO OFERBIZ EHICEDR L T E /20, fREHd A a7z 5
TV e H b, HRENREBERINZ0EYO LE - FEAOILMNA SNz, Z T TIk
LA EORHIZREZS LT, FEEOEREILELTEHL,

BTREIREYETHY, BREASHMLITH S, HeENS5IE 3 — 1 KETOENL T 1 ihd
20HTH%, HOEOHMEE Liz5—4 « 5—3XKE 7 I, mAHEIRERED A RIRED SHHAD
s O O R R A AIE A R AR AR e O PR~ B9 2R s 16> T
BOEIZZNLL L 725728, 5 6 JEIFHBRURFR (SO G RBIHAERRRD) 2 5 dIERH g HE
MlLizeHhbN5,

H5EIE 1 X T 5 AR~ 6 O EERE 8 Il LHESE, 2 K CHREAa 8 (NE) » [T
ORI D HEEIL, 31X T 6~ 8 MHdRDHAEMRGEMNH L TWVS, KHENASNEH, 51
S 11 HEUSDT TR ENTZE D EFE A %,

FARIOVINORMERXTEH, 11 Hid~ 14 - 15 IO RLbEe LAVEIL, HihE. SRRk,
i ABFRER DA BN D, HTE 12 [~ 13 HdROBER DO HRBNZ A 5N, FhEERdT L
h 5. HHEPEROEE & FEZ 720,

FHIFIVTNOREXTE, 12 fhid~ 15 HidOFidspi-0 LAEII, FE T8, BRIk, i
FeESADH L9 %, FhE 2200 14 iid~ 15 BB OERTH 5 2 e b iR R EF 2 %,

2@ 5, IEFICIRIEOEHAOBEY D L L TOE D, (MRS & OREE kb Mg
KKGHHAE T HORRTRMEZRMN A S NS T NS 16 Hthd~ 17 HEAREOERELSZ THER Y, H1
B R A TR T B T eh D 17 R~ 19 id e LTHE W0,
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o 458 HRAREE M

SHEEOHFHEICBN T, B TERRFENAINE LAk - HfEoMfeZi Lz, fifEd. 5 — 41K5H
7 () mCRRI U7 542 BHERYI B A TEVIDNH L U o 7o /e, B ORI HIAVRIE Hk
Bhroltl itk 38 DTHB, TNUCH U TUIMRASZH/ LA « TRICEFEL TR -T2 REIR,
SR OMEKITILS AENZ B~ RGEHEEY) G55 NUZO EEICASND IEHERY (4
JE) ICBAL THERBE T2 HNE LTHEMLIZEDTH B, GB. FROMENX KD LHICNIET % F
B 19 + 20 (2007 - 2008) FEHFHEICBNTE, 2 « S TR LFERE L H 5N 2 Bt
FYNCBIL TR 2L T2, JLHIC T A D2 AR COE R & UTHEREREE TP L TE
BRT—R2OEMERZEDTHE, THUCBHLTENY /P —T 2 A HASHICEFE L THIMEL 72,

o 1E AR

IF oI

SEFEOREICBNT, SHEX THE~TMICES £ ToEBm-LH EYDHRIN TS, L
ML, 5—4RN5 5 — 3RICHIT TORMEE G710 TRIESNIZARME (542489 ) T,
HEREJE 0 D N LY 89, RFRE D REERIIC D > 7o, AP, st~ IkE o)L b
~HID TIRAZICHE D | RAIVIC 5 — 4 KOHRER 2 Iiciin 2 BRI\ EZ D> T, TD
ORIV B RS DTS & O i+ U72alRHS DWW T, IR E s 0L (AMS 1) 1 & 5 U TER R FAR
WEZ1T75 572,

1. EHERE

ekl H, AT —213R1DOLEY TH %,

akINo. 1 (PLD-16588) (difilg gD LigEh 5 i Uik (LB T, mIVERZHERD, R
HRLTW2a, atkNo 2 (PLD-16589) diiikix FEOLHE X O, WEEICH O Kot L
WART., BIVERIIHEEES NG > T2 8 DD, FHUTIEWV EEZ BNBED 2L Tz,

I, 5 — AROILTHERITR > TR 19 - 20 (2007 + 2008) 4EEEDH 9 HIK WET, T
DERFEEDO— M & EZ 5N 5 (16 1) ZiHRALTHO. Z2Ih bt UIARDHUR
REEMRMEZIEML TV B, FOREHE, 7028-6932calBC (15.9%). 6920-6878calBC (9.5%).
6848-6656calBC (69.9%) &\ FEYHZTF T2 (PLD-11554, fiild 2 o EERHEF) .

RN AR, ISR R MEE OSLA - TR, 3237 - AMS  NEC # 1.5SDH) 7 Fwv Tl
LTz, BHNY CREIC DWW THNMNADHISIROMIE R TR o 7214, " CHER. BERERH L,

2. HER

K212, AN HIEROMIEI IV 2 BERFINALE (87 O\ [RINADBIENER OHiEZ 1178 > THE
LIS IO TZARAUE, TBANCHE > THEUE L REAZZ A TERR LI C AL 1 C Rz ISR
IE U7 2, X 100 ICEFIRIER R Z TN ZIURT s BHERIEICHWIZEMREIR T 1 iz ALe

— 125 —



1 PEFE L OB
WEE 5 BT — kT —# RIjALER
ENo. 1

PLD-16588

AKX 54X
Wi - BT
R b4y
AL : B
EMNo. 1379

SR OFREE - AR (LIERD

RO MEIR « BeAM e (5 Em)

ﬁﬁ.\?\ s wet

FOM DR E > TV IBFR D EH&I) 72
FNERE, N i e

R e
g« 7B Y - ERPEYs (FEER: 1. 2N,
AKEE{ET U 7 AN, SR 1. 2N)

PLD-16589

N, 2
A 54X
R BT
W b4
JEAL ;B T
E¥No. 1382

O - A

FUBFDOYEIR « FH N DAAME B IS R 43 2 B
H (54FEi)

Wiﬁé s wet

ZFOM DR E > TV B E;
FNERE, N i e i

SEORAS

B I B
fig « 7V U - FRBEE GRS 1. 2N
KEEALT U & AN, SR 1. 2N)

K2 VR R AEAE B OVBAREIE ORE R

_— 5 13 JE A IE AR e AR MCQ%&’E@Q%&K$§E L 7= (R
WEES (%o) (yrBP£10) | (yeBP+10) — —
- yribr= 1 o AL 2 o JEAFARELH

PLD-16588

LD 9563BC (38. 0%) 2535BC | 2571BC (56. 1%) 2514BC

ok - + + +
JPVENo. 1 1-29.1420.20 ] 3984423 398525 | 91938 (30, 2%) 2473BC | 2502BC (39. 3%) 2467BC
E¥INo. 1379

PLD-16589

SHENo. 2 | -29.4140.12| 909830 9100430 | 8306BC (68. 2%) 8276BC | 8343BC (95. 4%) 8250BC
EMINo. 1382

TOVEWETH O SERIBERIEHFRD EG & NIzBIC T OERYER WV TBEBIER{TR S oIl
H LTz,

" CAEMRIE AD1950 472 5T UCM4ERT D2 /R LI 4ERTH %, " C 4R (yrBP) DE I,
" C O & LT Libby O] 5568 2 L7z, /. Mad L7z CHGERAE (£1 0) &,
WE DGR, BHEREFICEDWTEBIE N, RO CERMNZ D" C HRFREMNIC A S R
682% TCH% T LERT,

TE, BERIEOFMIILL IO EBD TH %,

JEAERGIE &1k, KREHO" C IR —E TR 5568 £ & L THIHE Nz CHERICH L, #HE
DT H R FE SO M BRI 35 D 28BS & % KA DY C IR D2 B, KOO E N (U C O
5730 £ 40 4F) ZHEIEL T, KO EBOEREILNEDERHNT S L TH S,

" CAERDIEERIFICIE OxCald.1 (BERIFRT— X (Intcal09) Z#HH L7z, 53,1 o BEEHIFAIL,
OxCal DOFfERER M U TR E N7z CERGEAITHYS T % 68 2% EHRADOBEERFEMTH . (A
FRIC 2 o JBAEARHEPAE 95.4 % SR ADOBFENRHEFATH 2, 1y INDEDROMHEIE. Z OFPANIC
JELER A B iR Z TS %, 75 7 hoftll Eofifud " C EROMERNiZR L, HllfIBEE
BOE AR Z 7R,
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3. ER

DUTHBRURHR O - B3R AE & OXISBIRIC DUV T, /WG — (2008). /IMAEERE (2008) ZZH LTz,

#FNo 1 (PLD-16588) %, 1 o JE4ECHIPH T 2563-2535 cal BC (38.0%) 354 UF 2493-2473 cal
BC (30.2%).2 o JEFAHIPHT 2571-2514 cal BC (56.1%) 5K U 2502-2467 cal BC (39.3%) &75-
Too TAUIHBRIRARH A D D EZIIPIICH 72 %,

kN0 2 (PLD-16589) 1. 1 o &4 R #ipH T 8306-8276 cal BC (68.2%). 2 o JEEAHiIPH T
8343-8250 cal BC (95.4%) &7x-7z, TAUIRERRFCREIARTED & hIEICH 25,

K 19 « 20 (2007 + 2008) 4EREHAE THERR L 7z FHARTIRIC DWW TIE, KT OFIA D IEEAE
(PLD-11554) 7, 4EID 542 7 FEH L OKNo 2 X 000 L, AdEHEoakENe 1 X
Tz, 542 REA—BHTH> TEFIEITENEVZ D,

BEXH

Bronk Ramsey, C. (2009) Bayesian Analysis of Radiocarbon dates. Radiocarbon, 51( 1), 337-360.

IMAGE— (2008)) FESCRFRD LA /MERE - BFEIRES « PHHHZRER « K VIR « REFE—Hn TR OB
#2 EEOEDOE LS OMFEARR—] 257 - 269, [kt .

/IVHRERERR (2008)) #BaRESC Tdn . 1322p, 7 LT HE—T 9 .

HR R (2000) MESTERGRFERIEE DR . AAJCHIF D" CHERMHERE MW [ HATCLKHRO™ C AU -
3 - 20, HASMIR AR .

Reimer, P.J., Baillie, M.G.L., Bard, E., Bayliss, A., Beck, J.W., Blackwell, P.G., Bronk Ramsey, C., Buck, C.E., Burr, G.S,,
Edwards, R.L., Friedrich, M., Grootes, P.M., Guilderson, T.P., Hajdas, 1., Heaton, T.J., Hogg, A.G., Hughen, KA,
Kaiser, K.F., Kromer, B., McCormac, F.G., Manning, S.W., Reimer, RW., Richards, D.A., Southon, J.R., Talamo, S.,
Turney, C.S.M., van der Plicht, J. and Weyhenmeyer C.E. (2009)) IntCal09 and Marine09 Radiocarbon Age
Calibration Curves, 0-50,000 Years cal BP. Radiocarbon, 51, 1111 - 1150.

Atmosphert data ron Reimer ot 2000
PLD-16589:9098 +30BP

68.2% probability

8306 (68.2%) 8276calBC

5. Amospher data o Reimer ol al (2005
PLD-16588:3984 +23BP

68.2% probability
2563 (38.0%) 2535calBC
2493 (30.2%) 2473calBC 9200

95.4% probability

2571 (56.1%) 2514calBC

2 (39.3%) 2467calBC

9300

4200 F

3800 |
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e 1 1
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$ 20 Aeky - BRI

lF Lol

SRIDOZHTHRE T, WHEEBESH 1 KICBU 2 HERROF A NHEREY), B3X U3 — 2 XK THEL
Tt RELATICIE R E N7z BgHERY Z 050, HERBIC I 2 iz 5 L Z2HWE LT, HEy
Mt « 16 I hT 72 S % .

1. 328

SRTEENE. 6T EHEE NS 158 HAND 43K (M 17 : RBE S 1~4), 3— 2Kt
T7YWiEm A OHEREEL,S 43K (K21 548, 554 - 58, 55 LE. 55 FE) ZHELE,
NS OHERYNIFIRFIAE ORI D 555 4 Jg A3 bt 55 5 @AV RIS E Nz L HEE T N TV 5,

2. PWAHE
(1) EESEHT

kb2 T 7 g WiterE U, B kSR, R, BAvEREE (4 BeRILE) DN YBE -
LB U C. B b 2 T 5, MBICHET 2IBEE THINLzR. AN—HF X LICH T
LS &%, g%, 7V av Iy 7 ATHALT, KAT LT — 2T %, BEild, e
BRI TR 600 53 5\ & 1000 5 TR0, AN ZHIVAT—I THhIN—H T ZADTEOHIFHC
o TEA L. HE@N PO BTS2 & D251 200 fEiRLL EFRE - 51095 (bfaodan
EHE C DR D Tld e, MOFERIER, FEEH (1998). Krammer (1992), Krammer & Lange-
Bertalot (1986,1988,1991a,1991b), 4% /H» (2005), /MAIZA (2006) HEZSIR L, oFEAEHE
\& Round et al. (1990) T, HENEERROFHEEEIIHNIR (2000) KHE5,

FEASRIE, F0fE (Centric diatoms; JAFED a7 2 7 1V ¥ Hfil Coscinodiscophyceae) & K%
(Pennate diatoms) 1C77F, PUHREUS MEREHE PR EESE ST (Araphid pennate diatoms: JAFED A € A
Y 7 il Fragilariophyceae) & H#ti# IR % (Raphid pennate diatoms; [KR#£D 7 51 5 1V T
Bacillariophyceae) 12501 %, 7z, AHEEREE . BMEE. WHERE. SHOME. RUERREE. it
EICHE T %,

SRFOEREMICDN T, Vos & de Wolf (1993) 2% L9 513h ., HoWEICHT 5K 0
Lowe (1974) Ifitw EIEMERE GlE/KAERD | MR GRUKERD BN GROKERD ICHHIT 5.
Fio, BHEMMICOVTIEE SICHIAD S EREK S U, 5 - IKEA A VIRE (pH) - FKICHTd % i)
REICDWVWTEIRT, Z LT, FEHEARE 100 AL EDOGRHS DWTIE. PR 2.0% DL EORHEICD
WT R L GRHED RN X ZER S 2 E D, BOKEROERMEIC DN TE 100 ik, D
FHCDWTHKIRS %, F/z, EEHMEAD BN S 2 kg 2 Hic L LT, e OBz R
D%, HEREEROMATICH =0 BokAER (RN 2OV TIEZE (1990), FEEEERICDOWV T
ik < Y2 (1991), TGEIMPEIC DV TIEIELIEA (2005) DREHEEMZSE LT 2,

(2) {EMTHT

AT 10g I2DWT, JKEEE A Y U L K Bikfb. il HiR (RIeHsh, HE 2.3) X5 H#EY)

DI 8. 7 vALKRMIC KB MEOMRE, 7R MY R (BOKEEEE 9 @ IRHEE 1| OIRAW) W X
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B HPEAT O )L — 2D T, PP - (LB 2 il U CHER 2 IR 9 %, TRtz 7)Y
YTHEHALTT LRI —b2fER L, 400 fEOYEAHMEE T 7L — bz EE L, T3
ETORFICOWTHEE - 5189 %,

fiRI AR « FHEGER O~ &, BRI LAtHEDBEN K E L TERRT % KHOARARIEH
BRI FE 2 . AR « & 2R3 S ARIER 2Ry e e T n 2 U e LT |7
RKCHBERZREH UXIRS %,

3. R
(1) HigoHr
MRZRS 4. K101 IR, HEBELOOEIHIER 3 — 2 XD 4 FHDED - Feftld, iR
RIEZMETY 5 ECHREGBOHEADEN T %, 5CRROMBIRE, 158 H NHERIAH 70%
AL DLAFIREEMN B OAY, 3 — 2 KOHERTE K D FREINE N 73RN 30% AT &, o 0 JAREEL
&, BRlT 358 123 il TH B, LUF, MR LITibN%,
- 158HF
RS 1~ 45ARHE, FEHREZ SRR IS d 2 7 dV —CTHIT 5 L BOKIICAEE T 5 /K4
e (DUR, KEEHERE S S) DD 85% DL Ez hdE s 5, gokMmofmert (ErEE. K
RAF VIREE, FUKICH T B0 ORFEIE. BHEAETER, F+E7V A PR, FoKAE MR
CHf+HIEKEEDMEL DDV ZHET S, BHERLORELIEULTEY, fUkAEETHETED
Ulnaria ulna, Gomphonema parvulum. Gomphonema sphaerophorum. Eunotia bilunaris. Lemnicola
hungarica, ZHUC, [ CAEREME CIHIRTRHAE AERE D Eunotia minor, 4 1E/KPE CHEIRE I 25 A= f
@ Gomphonema acuminatum HZNZN 5~ 10% FEHIT %,
-+ 3— 2 X7 e
H5 R, 55 FEld. HEEAREMELIL TH O, BOKMEROEREBIEOR IS EIEAENAE, &f
+ETOVA VMR, FUKNEMERENME LS 5, FEMIE. FKANEN TN EYED Amphora copulata 7
10 ~ 20% FEH L. SKASEN CIERIB S 25 4880 Cymbopleura naviculiformis, /KAEME THE
PED Caloneis silicula, Diploneis yatukaensis. 1%/K~YUKA:8i0D Rhopalodia gibberula &1 ,
954 -5 I, FOKARENTHFEED Amphora copulata h3%) 20% FEH U, [A] UAERENE D Diploneis
yatukaensis. T#ZIED EOREAEESE A §ED Hantzschia amphioxys 557215 o
§ AR LA DR o TS, B4 - 5EREICRE LIER AR S NS,
(2) et
fiRz&RS5. K 102189, KER TEBOMEZ/ N1 7 4+ >V THATZE O, FEEROXEIH
Rt DR, WINORANE &, HiEZME T % ETHRERBEOEIMLADELT 5, LU,
MR T LIRS,
- 158 HF
AEES 1 ~4 00Nt RIFREEIEPDED, [EMEHEHBE VI NORB SN L TED. K
ARIEMTIEIAFE. IFITBT7AHVHEENIZEL, EIE, VHRE. XVE. aFIEIFTilE.
V@, YAE. ZLVE—TVFEEZED,
EARTER CldA 2R vV 79RL IEFENZCERL, YFho2THi—YFF 3 F
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#£3 EEmOMTAE BL(D

. . AR SR

i #H i f;f% 168JF 7 [ 32K LT €

By | on | wAk | 1 2 3 1 | 4§ 458 [ 5Lk 5
Bacillariophyta (EEMEAI [])
Aulacoseira granulata (Ehr.)Simonsen Ogh-in|al-il I-bi M,U - - - - - 1 - -
Actinocyclus normanii (Greg.)Hustedt Meh - - - - - 1 - 1
Araphid Pennate Diatoms(#EEHEN] IR EE JkE)
Fragilaria capucina var. gracilis (Oestr.)Hustedt Ogh-in|ind I-ph T 8 8 8 1 - - - -
Synedra ulna var. danica (Kuetz.)Grunow Ogh-inlind ind - 2 4 25 - - - -
Ulnaria ulna (Nitzsch)Compere Ogh-in|al-il ind U 24 35 16 23 - 1 - -
Raphid Pennate Diatoms(47 #E1# 1R EESOE)
Monoraphid Pennate Diatoms(HLEREI R pkE)
Lemnicola hungarica (Grunow)Round & Basson Ogh-in|al-il ind U 15 6 14 12 - - - -
Planothidium lanceolatum (Breb. ex Kuetz.)Lange-Bertalot Ogh-in|ind r—ph K, T 1 - - - - - - -
Achnanthidium exiguum (Grunow)Czarnecki Ogh-in|al-il ind S 1 - 1 1 - - - -
Biraphid Pennate DiatomsOBETEE Pk B EH)
Amphora copulata (Kuetz.)Schoeman et R.E.M.Archibald Ogh-in|al-il ind U - - - 2 1 16 36 15
Amphora ovalis (Kuetz.)Kuetzing Ogh-in|al-il ind T - - - - - - 6 1
Amphora pediculus (Kuetz.)Grunow Ogh-in|al-bi ind T - - - 1 - - - -
Cymbella amphicephala Naegeli Ogh-in|ind ind T - - - 1 - - - -
Cymbella aspera (Ehr.)Cleve Ogh-in|al-il ind [e] - - - 2 - - - 1
Cymbella cuspidata Kuetzing Ogh-in|ind ind T - 1 - - - 1 10 2
Cymbella lanceolata (Ehr.)Kirchner Ogh-in|al-il I-ph T - - - 1 - - -
Cymbella spp. Ogh—w|unk unk - - - - 5 1 -
Cymbopleura naviculiformis (Auerswald)Krammer Ogh-in|ind ind o,U - 1 - 2 11 19
Encyonema mesianum (Kholnoky)D.G.Mann Ogh-inind ind T 7 1 2 1 - - 1 -
Encyonema silesiacum (Bleisch)D.G.Mann Ogh-inind ind T - 1 1 - - - 2 -
Placoneis elginensis (Greg.)E.J.Cox Ogh-in|al-il ind o,U 2 - - - - - 1 -
Placoneis elginensis var. neglecta (Krasske)H.Kobayasi Ogh-in|al-il r—ph U - 1 1 - - - 4
Gomphonema acuminatum Ehrenberg Ogh-in|al-il I-ph Oo,U 11 24 15 14 - - 2 -
Gomphonema angustatum (Kuetz.)Rabenhorst Ogh-in|ind ind U - - - - - - - 1
Gomphonema gracile Ehrenberg Ogh-in|al-il I-ph Oo,U 3 - 3 2 - - 1 2
Gomphonema insigne Gregory Ogh-in|ind unk - - - - - - 2 1
Gomphonema parvulum (Kuetz.)Kuetzing Ogh-in|ind ind U 22 20 14 12 - 1 3 5
Gomphonema pumilum (Grun.)Reichardt & Lange—-Bertalot Ogh-in|al-il ind - - - 2 - - -
Gomphonema pumilum var. rigidum E.Reichardt et Lange-B. Ogh-in|al-il ind U - 2 1 1 - - - -
Gomphonema sphaerophorum Ehrenberg Ogh-in|al-il ind U 16 18 17 13 - - - -
Gomphonema subtile Ehrenberg Ogh-in|al-il ind 1 - - - - - -
Gomphonema spp. Ogh—w|unk unk - - - - 1 - -
Diploneis ovalis (Hilse)Cleve Ogh-in|al-il ind T 2 3 - 1 - 2 5 4
Diploneis yatukaensis Horikawa et Okuno Ogh-in|ind ind - 1 - - 1 8 4 12
Diploneis spp. Ogh—w|unk unk - - - - - 6 - -
Eolimna tantula (Hust.) Ogh-inlind r—ph RL,U - - 2 - - - - -
Navicula hambergii Hustedt Ogh-in|ind ind RI - - 1 - - - -
Navicula lapidosa Krasske Ogh-in|ind ind RI - - 1 - - - -
Navicula placenta Ehrenberg Ogh-in|al-il ind RB,T 1 - - - - - - -
Navicula rostellata Kuetzing Ogh-in|al-il r—ph K,U - 1 - - - - 5 -
Navicula seposita var. lanceolata Haragushi Ogh-in|ind I-ph 1 - - - - - - -
Navicula tokyoensis H.Kobayasi Ogh-in|ind I-ph RI - - 1 - - - - 1
Gyrosigma procerum Hustedt Ogh-in|al-il ind U - - 1 1 - - - -
Gyrosigma scalproides (Rabh.)Cleve Ogh-in|al-il r—ph U - - - - - 8 -
Gyrosigma spp. Ogh—w|unk unk - - - - - 1 3 5
Craticula ambigua (Ehr.)D.G.Mann Ogh-in|al-il ind S - 1 - 1 - - 1 -
Craticula cuspidata (Kuetz.)D.G.Mann Ogh-in|al-il ind S - - - 1 - 2 1 1
Craticula halophila (Gran. ex V.Heurck)D.G.Mann Ogh-in|al-il ind - - - - - 2 1 -
Craticula perrotettii Grunow Ogh-in|al-il ind - - - - 1 -
Stauroneis anceps Ehrenberg Ogh-in|ind ind T - - - 1 - 2 - 2
Stauroneis kriegeri Patrick Ogh-in|ind ind T - - - - - - 1
Stauroneis phoenicenteron (Nitz.)Ehrenberg Ogh-in|ind I-ph Oo,U - - - - - 2 4 5
Stauroneis phoenicenteron fo. hattorii Tsumura Ogh-in|ind ind O 3 1 - 1 - 2 4 1
Stauroneils phoenicenteron var. signata Meister Ogh-in|ind ind - - - - - 1 - 3
Frustulia rhomboides var. crassinervia (Breb.)Ross Ogh-h{ac-il I-ph 3 1 1 - - -
Frustulia vulgaris (Thwait.)De Toni Ogh-in|al-il ind U - - 2 - -
Brachysira irawanae (Podzorski & Hakan.)Lange-B. & Podzorski Ogh-in|ind I-ph U - - 2 - - - - -
Diadesmis biceps Arnott ex Grunow in Van Heurck Ogh-in|al-il ind RA,T 1 - - 1 - - - -
Diadesmis confervacea Kuetzing Ogh-in|al-il ind RB,S 3 5 10 2 - - 1 -
Luticola minor (R.M.Patrick)Mayama Ogh-in|al-il ind 1 5 6 7 - - -
Luticola mutica (Kuetz.)D.G.Mann Ogh-in|al-il ind RA,S 2 3 3 2 - 2 3 -
Neidium ampliatum (Ehr.)Krammer Ogh=in|ac-il I-ph 1 - 2 1 - - 1 4
Neidium bisulcatum (Lagerst.)Cleve Ogh-in|ac-il ind RI - - - 1 - - -
Neidium iridis (Ehr.)Cleve Ogh-h{ac-il ind Oo,U - - - - - 1 1
Neidium tokyoensis H.Kobayasi Ogh-h{ac-il ind - - - - - 1 1
Neidium spp. Ogh—w|unk unk - - - - - 2 - -
Caloneis bacillum (Grun.)Cleve Ogh-in|al-il r-ph U 1 - - - - - 2
Caloneis leptosoma Krammer & Lange—Bertalot Ogh-in|ind I-ph RB - 1 2 1 - - 1
Caloneis limosa (Kuetz.)R.M.Patrick Ogh-in|al-il ind - - - - - - 1 -
Caloneis minuta (Grunow)Ohtsuka et Fujita Ogh-in|al-il ind - - - 1 - - - 1
Caloneis silicula (Ehr.)Cleve Ogh-in|al-il ind - - - - - 1 13 8
Caloneis tenuis (Greg.)Krammer Ogh-in|ind ind U - - - - - - - 1
Caloneis undulata (Greg.)Krammer Ogh~h{ac-il ind - - 1 - - - - -
Pinnularia acrosphaeria W.Smith Ogh-in|al-il I-ph O - - 2 - - 2 6
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Pinnularia borealis Ehrenberg Ogh-in|ind ind RA,U - - - - - - - 1
Pinnularia brauniana (Grun.)Mills Ogh-h{ac—bi  |I-ph P,U 5 1 1 - - - - -
Pinnularia brebissonii (Kuetz.)Rabenhorst Ogh-in|ind ind U - - - - - - 1 -
Pinnularia brevicostata Cleve Ogh-in|ac—il ind 2 2 - - - 1 - -
Pinnularia divergens W.Smith Ogh-h(ac-il I-ph - - - - - - - 1
Pinnularia divergentissima (Grun.)Cleve Ogh-in|ac-il ind 1 - - - - - -
Pinnularia episcopalis Cleve Ogh-h(ac-il ind - - - - - 1 -
Pinnularia gibba Ehrenberg Ogh-in|ac-il ind o,u 5 3 5 3 - - 1 2
Pinnularia gibba var. linearis Hustedt Ogh-h(ac-il ind 1 2 - - - - -
Pinnularia graciloides Hustedt Ogh-hqac-il ind 1 - - - - - - -
Pinnularia macilenta (Ehr.)Cleve Ogh-h(ac-il I-ph - - - - 2
Pinnularia mesolepta (Ehr.)W.Smith Ogh-in|ac-il ind S 2 - - - - 1 -
Pinnularia neomajor Krammer Ogh-in|ac-il 1-bi - 2 1 1 - 2 - 1
Pinnularia obscura Krasske Ogh-in|ind ind RA - - 1 1 - - - -
Pinnularia rupestris Hantzsch Ogh-h(ac-il ind O 2 3 - - - 3 3
Pinnularia schoenfelderi Krammer Ogh-in|ind ind RB - - 2 - - - - -
Pinnularia schroederii (Hust.)Krammer Ogh-inlind ind RI - - - - - 3 - -
Pinnularia similis Hustedt Ogh-in|ind ind - - - 1 - - - 1
Pinnularia stomatophora (Grun.)Cleve Ogh-in|ac-il ind - - 2 - - - -
Pinnularia subcapitata Gregory Ogh-in|ac-il ind RB,S 1 - 4 1 - - 1 1
Pinnularia subcapitata var. paucistriata (Grun.)Cleve Ogh-in|ac-il ind U - - 1 1 - - - -
Pinnularia substomatophora Hustedt Ogh-h(ac-il I-ph 1 - - 2 - - - 1
Pinnularia viridis (Nitz.)Ehrenberg Ogh-inlind ind o,U - - - 2 - -
Pinnularia spp. Ogh-uijunk unk - - - 7 15 9 11
Sellaphora bacillum (Ehr.)D.G.Mann Ogh-in|al-il ind U - - - - - - 4 2
Sellaphora laevissima (Kuetz.)Mann Ogh-in|ind ind U - 1 - - - 1 6 1
Sellaphora pupula (Kuetz.)Mereschkowsky Ogh-in|ind ind S 2 2 4 - - 1 7 2
Sellaphora seminulum (Grun.)D.G.Mann Ogh-in|al-il ind RB,S - - - - - 3 1 -
it
Bacillaria paxillifer (O.F.Mull.)Hendey Ogh-M|al-il I-ph U - - - - -
Hantzschia amphioxys (Ehr.)Grunow Ogh-in|ind ind RA,U 1 2 2 1 - 5 - 3
Nitzschia brevissima Grunow Ogh-M|al-il ind U 1 1 1 1 - - - -
Nitzschia clausii Hantzsch Ogh-hilal-il ind U 1 - - - - - -
Nitzschia amphibia Grunow Ogh-in|al-il ind S - - 1 - - - - -
Nitzschia nana Grunow Ogh-in|ind ind S 1 1 - - - - - -
Nitzschia sigmoidea (Ehr.)W.Smith Ogh-in|al-bi ind T - - - - - 1 1
Tryblionella levidensis W.Smith Meh S 1 - - 3 - - 2 3
Tryblionella plana (W.Sm.)Pelletan Meh - 1 1 - - 1
Tryblionella victoriae Grunow Ogh-M|al-il ind S - - - - - - 2 2
Tryblionella debilis Arnott Ogh-in|al-il ind RB,U 1 - - 2 - - - -
Rhopalodia gibberula (Ehr.)O.Muller Ogh-M|al-il ind U 3 1 - 5 - 2 8 5
Rhopalodia gibba (Ehr.)O.Muller Ogh-in|al-il ind U - - - - - 1 1
Bt
Surirella angusta Kuetzing Ogh-in|ind ind U - 1 - - - - - -
Surirella biseriata Brebisson Ogh-in|al-il ind U - - 1 - - - - -
Surirella minuta Brebisson Ogh-in|ind r-ph U 1 - 1 1 - - - -
Surirella tenera Gregory Ogh-hqal-il I-ph U - 1 - 2 - - - -
FEAEHAR
Eunotia arcus Ehrenberg Ogh-h(ind ind U 1 - - - - - - -
Eunotia bilunaris (Ehr.)Mills Ogh-h{ac—bi |ind U 21 8 15 19 - - - -
Eunotia flexuosa (Breb.)Kuetzing Ogh-h(ac-il I-ph O 4 - 1 1 - - - -
FEunotia implicata Noepel & Lange—Bertalot Ogh-hqac-il ind O 2 - - - - - - -
Eunotia intermedia (Krass.)Noerpel & Lange-Bertalot Ogh-h(ac-il ind T 3 6 14 4 - - - -
Eunotia minor (Kuetz.)Grunow Ogh~h(ind ind O,T 7 12 11 8 - - 1 1
FEunotia monodon var. asiatica Skvortzow Ogh-hqac-il ind - 1 2 2 - - - -
Eunotia naegelii Migula Ogh-h{ac—bi |ind T 3 10 3 1 - - - -
Eunotia pectinalis var. undulata (Ralfs)Rabenhorst Ogh-h(ac-il ind O - - - - - 1 -
Eunotia veneris (Kuetz.)De Toni Ogh-h(ac-il ind T 2 - - - - - - -
KA R 0 0 0 0 0 0 0 0
K~ VURERE 0 0 0 0 0 0 0 0
TURER 1 0 1 4 0 1 3 4
PRAR~VURERE 4 2 1 6 0 2 11 7
PRRETE 201 199 202 192 9 97 186 137
EEMA LA 206 201 204 202 9 100 200 148
ALt
H.R. Mo B k32 pH : KA AL 3 D5 [OR KR N e I 1Y &

Meh HUKRARR al-bi  ETHUMERE 1-bi Bk AR PERE

Ogh-Meh 3K — KR al-il  HFT VR UM I-ph YRR

Ogh-hil : FAHEAFHEVERR ind  :pHAEVERR ind SR EERE

Ogh-ind AR EMERE ac—il  cAFEEVERE r-ph AR PERR

Ogh-hob B LEHEIEIERE ac-bi :FEEEMERR rbi EKERE

Ogh-unk & RIAFE unk pHAREFE unk KA R
BRETFREAR

Kot~ RN | AR, MRt fE, O IGEHAA5 AFE, Po i R FE A RE (LA I3 22%, 1990)

SUFHEPERE, U iIsoi o vERE, T AFE KPR (UL I Asai and Watanabe, 1995)
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ZHRL 2 RRERMELREENS, £, KEHAEEYOATE, YO EXAE. FEXARE.
ARTTIEE, DIDEDNLRDEND, 5. ZHET B FFHEHTICIE, BEEFED - @I
BIPREZRTED (AR, Ax@ileds) taENTVi.
- 3—-2K
5 NE~B4EIE, 158 H P DRk & i d % LA b DIRIFIREEN R TH 5. RESAMHMNZ
HBE, RAEHTCR~YE, AFE, aFIlE, 7AAVHENZERL, E3E. VAR,
Y/ FE VAR, VB YRS . BANGZERS & BRIy o T AT
J@eN S FEDWA U, Y ESEINT 2 EANRES 5N, Ik EALOW 4TI ZHET %,
EARTEREA XRDEL L. AY VU IR GEFRE. F7HER. 2 RREREZHS, £k
KB EREIO AR, Y IOFEXAE. A EXAE, ARIT)E, IXTFA)E, IFY)VED, K
ERTH2 Y NBICHRT e E M E NS, &, 158 HF LAk, #did 21 xRoekhic
BAXBEHEFENTV S,

4. ER
(1) 158 HFOHERE

6 tHARICHREL Tz b A BN S 158 P Z7atHT 2 HERMNIE. JEHIERE SAMET. ©F
MEIC E CWER THREIN TV S, FHRIIIFABIYE M TR -7 e d b . EEICBIHIZ iR
HKixinoTzizsh, HWRREEIC DWW TR AHTH M, BIHIFHEROMIH 5 E2 H58R0 . HEEHTLL
JERNC HSRIRRETHERS L 72 T & MR SN %, EEBLARERIE., HEROMMEIRENRh 722 &b
5. BULIEHOREZZ TORNC ENEA S, iz, SEEOHBEAREILMLTED . EHR
TS E R BTN ERER KRN L T % T LRI TH D, DL EDEHES K THEEL
FBHEORMZ S E 2 % &, 158 AR Z@E U T, HREREIEAE <ZbEd. HiREHo XS
IR R BREE N CHR T L C E D HEE S NS, SR EIHZ B E 2 el ETH 20, HF
DHEEE NI, HORINT, MEINTWlEEEDH %,

—J7. 158 HANHERMI OO EEE RS & ARHETREAFE, aFrIBT7 A VHENE
T B, TOIBTAHVHRBIE, VAE. VETES L BRI ATEBIR O R RN
Thv., AFEE. I/, VAHES L HITRFHEEBMRELTH S5, Ko T, YOI T, 7
KA Mg R T & T B HRAERMD M L THB D, S0 AFIESEOFIEBN TV A1 7 RIS
BB LTOIEEHERNIE NS, T, K0EEOEWETCE, EELERO T FBEMEE L, U
DOEJITRWR E DRI, YUV IE, IV TR—7YXE. I T8 T TlEHEO Bk
BE N/ FE, ZLE—7VvFE. bV aAEFOBMMKERLED LN EELAENS, Tk
19 - 20 (2007 - 2008) FHICHAE L C 8HIK® CIOHIXTE, VAR, AFEEDOE /T 4
A HEFEORERILEMDZ T 2 EADRD N TS,

KBCEEC 350 % R—1) > 7 a7 HEOIEanc kD L sefiitOfEZE R B % L 6000 4FRi1LL
BRI AL 71375 & OWEERFRD RSN L . %) 3000 ~ 2500 FiEICAF, v /F, avv~
F. B, VAR EOEBNENT S (HA,1979; i1 ,1984; AFZE 1989 /& &), T 5 DFFEEk
DRBCFEF ORI LI L7z 2 &id, KB EfE Lz &, L DbIEWILLIZC L ZERT % &
ENTWVS (IF2E,1989), iz, MmEHEERHIIAES 700m LU F OREEBIMREIC BN THED EF LT
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W EBHEEIN TV (EIR,1998), ChbOREZ(IX, EIOEM A TEMEINT
WBH, EBEOEE. X ORI « 22 R — )V CORMDATEETH 0 | IRH RS O B nhYE
B AL O HEZ b e B KRESBRLTWVS T EMERENTWS (EA ,2007), F/z. HERL
WRERIE 0 & AIERE RIS T BB LR E D2  OHS TAF@AIMEING % C L RSN TE
b (4 ,2009). SEIOHEREPAFORE RG] & FFHNE VR S,

—H. BAFRHD L, A 2B AU TIRL GEFENZBDONS, INHE. »WINg
B 722 WG 2 A T NEREY)) 22 GTRETHY . YFT2THi—YFF VA3, 7Hh
YR F78R, 2V RRHERNEEFABETH S, o T, TNSDOEAREIVEET 2 EHHNH 01
IS TV EHEEE NS, FTz, DRVWENSEAYE, YI4FEXAE. A EXAE. AR
Y ESONGEMERYNC R T A E b e R E Nz, Thbid, PR L T EET, A
WIEB L COEARERE H %,

(2) 3—2KONEEEE

7 fhid~ 10 HEOEMAH LT 25 5 g~ 5 FEid, Ba~BiEtz 29 2 AR L oD
575%. ROMROREYRERZ E13E L ALREHSNEV, B LARHER, BIREHA S AR E 5T
FUKREMEREDZIET Z T LT H D . BIRHD 2 W0IFEHO X 5 M ARE A RS d %, 7272
L. HEbOOZ HENT D EZ2T T, EHEOZ GO IRAFEICRS N Tz,
B LA DO FEEFRIC DOV TR AP ENZ N DD, WRARIKET XS RIGHI TR AMEATS L5
HBNTWV5S, DL EDOEH - EEBEARHEORMAE B E 2 2 &, 55 FE~H 5 FEERIHOFHERX X,
FI 2R DR, BRI X S RN ZGE LT HEBIREE Ch > 7o T L AMEES N B,

B4 - SIEIEEIALIRE. ZOEHA NS, HEERENEL LI EHEEE NS, 4 - 5EIE.
FLLEILEN TV B~z 29 50 EE. H4BERELIN TR IkOZET 2EEN S
%, TNDOHERBICEHT B EERCARHER Fid o 5 BORMEICELIT 2 DD, KKICHREE N
(M7 HERIGATC BB 9 2 B R ORI 575 EOZEMRRD BN, HIK T 2 BB Af5IEd % 8
BN 555, IRETHEOREZRL TS, REFHRIGICEHERYS/KHERHE 74 SICRRUGRETD
%o DU EDEHE X UCHEBLORHEORMN 6. 4 - 5 BIEERIC/A % &, FHEOREEm,» FH L,
IUHEREI R Uy HERHRIC PRI R I TANZ LT 5 IURROHERERIRICA L LTe T L MEE &
N5, BAFTHEHRILAOMVEH L7 ik, TOX S GEHBEEREDBEFRL TV EDEEDbN 5,

A DWTHS &, 55 FE~5 HETE. LRl 158 HANHERIOREE & T 2 EME
FRENRD NIz, EAEROEDZEEGNEL. A XKL AY YV 79E, IEFEEONEMY)
ZROCHHERNLHEL, AEXHE. I AT AABEDOK - WEWYIDREEL TEH U, o0 #B5
T %A FFHEMTICIREEEO A FEREEENTE D, MifEd 27K - YK e LToE
BI2MEB80HRTHS, FRORRERSEZEA 5L, 5 TE~5 LEEAACE, chbso
EARMDEE S B GEHD WED > TV T EHEE S NS, AJFHE TR S 2 ARAE
WO FEidimith - PR ORRERZ FBNBERETH O MRFORFEIC BV THIER L T
WEWEDD, EBL TV EMHEEES NS, £, B5 NE~5 FEERIECIE, iy Lind
ICBWT, FEMTRDNTRFHZBAEL TS AREE H %,

H4 - 5ETIE. EARENOLEDZEENE SICHNT 5, il Lz kS ICHEREERENZ LT 5T &
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