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ulna, 1F7KMERED Stauroneis phoenicenteron’s £ TH %, 753, IV -5/ D Rhopalodia gibberulal)s 5.
BLTW5

b) s A R DR S K ER B

b A DPEIRIZ RO DFHETIELIL THBH . TNENTERED L E Bbh s,

- VIfE 3 KOV -5/

PEMRMEL . 2/gHEe 1 100fAKIGTH S, M E NIAIMERD KL TRDVER L TEH D, 1
LANVOREIR#ETCH S, LML, BLN)VTIX Cymbella spp. & Pinnularia spp.DNA.5 N7z, T
SIFAEENINE L FEEDFRTH > I2rlReltEdEn. TNHVE LT 28R, KHERIcdH > T
B ~EIRIE CTH %, ZTDH, MEIBXTVIL -5EMNHERE U 72 ISR IR OB M dh -
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BVE ARSI

BEV-—2x% SROEESTHER

Species peoloe Ecology Index TG V=20 V-5 | V-1 V-2J8| VIig [VI-5/F| Vg
Salinity |pH Current
Nitzschia plana W .Smith Meh =Eurysaprobic,D1-E1 - - 1 - - - - -
|Pseudostaurosira brevistriata (Grun.) Williams & Round Ogh-Meh|al-il I-ph U - - 1 - - - - -
\Rhopalodia gibberula (Ehr.) Mueller Ogh—-Meh | al-il ind =U - 1 16 - - - - -
|Amphora ovalis var. afiinis (Kuetz.) Van Heurck Ogh-ind |al-il ind T 1 - 23 11 3 7 - -
lAmphora spp. Ogh-unk |unk unk not diagnostic - - - - 1 - - -
Aulacoseira ambigua (Grun.) Simonsen Ogh-ind |al-il  |I-bi N - - - 11 - - - -
ulacoseira crassipunctata Krammer Ogh-ind |ind I-ph =M,U - - 2 1 3 3 - -
|Aulacoseira granulata (Ehr.) Simonsen Ogh-ind |al-il  |I-bi M,U - - - - - 1 - -
|Aulacoseira spp. Ogh-unk |unk I-ph =U 2 - - 25 - - - -
Calonels spp. Ogh-unk |unk unk not diagnostic - - - 1 - - - -
Craticula cuspidata (Kuetz.) D.G.Mann Ogh-ind |al-il |ind S 1 - - - 1 - - -
Craticula perrotettii Grunow Ogh-ind |al-il ind =S 1 1 - 2 - - - -
Cymbella aspera (Ehr.) Cleve Ogh-ind |al-il |ind O,T 4 26 - 2 - 2 3 -
Cymbella heteropleura (Eheenbrg) Kuetzing Ogh-ind |ind ind not diagnostic 2 - 2 1 - - - -
Cymbella heteropleura var. minor Cleve Ogh-hob |ac-il |l-ph not diagnostic - - 6 - - - - -
Cymbella tumida (Breb. ex Kuetz.) Van Heurck Ogh-ind |al-il  |ind T - - - - 1 1 - -
Cymbella spp. Ogh-unk |unk unk not diagnostic 12 8 17 6 3 13 4 5
\Diploneis yatukaensis Horikawa et Okuno Ogh-ind |ind I-ph RI - 1 - - - - - -
Diploneis spp. Ogh-unk |unk unk not diagnostic 5 - 8 7 - - - -
\Eunotia praerupta Ehrenberg Ogh-hob |ac-il |l-ph RB,O,T - - - - - - 1 -
\Eunotia spp. Ogh-unk |unk unk not diagnostic 3 - - - - - - -
\Fragilaria ulna (Nitzsch) Lange-Bertalot Ogh-ind |al-il ind =0,U - 3 - 9 16 8 7 -
\Fragilaria spp. Ogh-unk |unk unk not diagnostic - - - 2 2 - - -
Gomphonema spp. Ogh-unk |unk unk not diagnostic N N N 1 N N N N
\Hantzschia amphioxys (Ehr.) Grunow Ogh-ind |al-il ind RAU - 2 B B 1 - - B
Weidium ampliatum (Ehr.) Krammer Ogh-ind |ind I-ph =0 - - 3 5 2 6 - -
Weidium iridis (Ehr.) Cleve Ogh-hob |ac-il |I-bi ) - - - 1 - - - -
Neidium spp. Ogh-unk |unk unk not diagnostic - - 1 6 3 4 - -
\Pinnularia brevicostata Cleve Ogh-ind |ac-il |ind =0 - - 2 - - - - -
Pinnularia brevicostata var. sumatrana Hustedt Ogh-ind |ac-il |l-ph =0 - - 7 - - 1 - -
\Pinnularia divergens W.Smith Ogh-hob |ac-il |l-ph =0 2 6 8 - - 2 - -
\Pinnularia imperatrix Mills Ogh-hob |ac-il |l-ph not diagnostic - 2 - 1 3 - 3 -
\Pinnularia microstauron (Ehr.) Cleve Ogh-ind |ac—il |ind S - 3 8 - 1 - - -
\Pinnularia rupestris Hantzsch Ogh-hob |ac—il |ind =0 3 9 3 1 1 1 - -
\Pinnularia stomatophora (Grun.) Cleve Ogh-ind |ac-il |l-ph =0,P - - - - 1 - - -
\Pinnularia subcapitata Gregory Ogh-ind |ac-il |ind RB,S - - - - 1 - - -
\Pinnularia subrupestris Krammer Ogh-hob |ac-il |ind =0 6 8 1 - 1 - - -
\Pinnularia substomatophora Hustedt Ogh-hob |ac—il |l-ph =N,0,U - 1 1 - - - - -
\Pinnularia viridiformis Krammer Ogh-ind |ind ind =N,0,U 11 16 8 6 4 2 1 -
\Pinnularia viridis (Nitz.) Ehrenberg Ogh-ind |ind ind (@] 6 6 5 2 2 - 3 -
\Pinnularia spp. Ogh-unk |unk unk not diagnostic 33 53 23 48 27 41 12 16
\Stauroneis acuta W.Smith Ogh-ind |al-il I-ph =0 - 1 1 6 2 3 - -
\Stauroneis anceps Ehrenberg Ogh-ind |ind ind T - 1 - - - - - -
\Stauroneis phoenicenteron (Nitz.) Ehrenberg Ogh-ind |ind I-ph =N,0,U 3 2 9 22 8 4 - -
\Stauroneis phoenicenteron fo. gracilis (Ehr.) Hustedt Ogh-ind |ind I-ph =N,0,U - - - 3 2 3 - -
\Stauroneis phoenicenteron var. signata Meister Ogh-ind |ind ind (@] 1 - 1 6 5 3 - -
\Stauroneis spp. Ogh-unk |unk unk not diagnostic 8 4 13 18 11 9 3 -
\Staurosira construens Ehrenberg Ogh-ind |al-il I-ph U - - - - - - - -
\Staurosira construens var.venter (Ehr.) Hamilton Ogh-ind |al-il I-ph S - - - 1 - - - -
arine water 0 0 0 0 0 0 0 0
Marine-Brackish water 0 0 0 0 0 0 0 0
Brackish water 0 0 1 0 0 0 0 0
Fresh—-Brackish water 0 1 17 0 0 0 0 0
Fresh water 104 153 152 205 105 114 37 21
Total 104 154 170 205 105 114 37 21
[Abundance A:abundant, C:common, F:few, Rirare, VR:very rare, R R R F VR VR VVR | VVR
VVR:very very rare, No:barren
[Preservation G:good, M:moderate, P:poor, VP:very poor VVP | VWP | VWP | VWP | VVP | VWP | VVP | VVP
LA
Salinity = pH + Current{Z xt 4 2% jii i B BT H5 A AR
Salinity: 53 i B 0 i it 1 pH: K S A 3 HE 0 3 I A Current. i K IZ k9 % 5 s ASPEIREERR BiNBIR IR CLBAKMESIREIAT  C2:7 UK 3 5 5 1R Al
Euh i K Al al-bi:EL7wh) MR 1-bi: Lk kM DL AR TS B T I8 FE AR A D2: KIS B 1 18 45 A FR
Euh-Meh: i /K & Fll - P K & al=il:fF7vh) AT L-ph: 4F 1k K PERL LA RE TSN B2 UK IRE FIRMHFEM PRk E AR (B L3/ Z,1988)
Meh UK AR ind pHAE LR ind KR E PR SROKVRBEAERERE M O R E R R ) VRIS EERE Kot ~ TR R AR AR
Ogh-Me KA FE YUK AR AR ac—il: 4] FE LR r-ph: 47§ K YEFR Lofie F OV SRR Mol E SR e e RE N8 98 PR M FE A AR O3 PR M 35 A5 Fl

Ogh—hi 1 : % Hf 4 i % Fll ac—bi: FLAE MR

Ogh-ind: & i R &t fl unk :pHA B FE
Ogh-hob : £ Hi 4 8 5 7l
Ogh-unk: % ¥ 7~ B fili
A%y, Ciifs@, F:id7Zguy, RiFh, VR:H
G:RAF, M, PiARE, VPiELIARRE,

r-bi: FE K PERL
e AK AR B Al

unk

, VVR: 8 % Fii
VVP: R W T AR R

FERERERE Q:PRMUEIEAERE (UL EiXZ2HE,1990)
PERE UG S MERE To4F 3% K PERE (LA B 1 Asai & Watanabe,1995)
R:f 42 BE ME(RAARE, RB:BRE, RIDRIK Sy, (4 - i 19,1991)
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BVE ARSI

TeATRETEADVRE E N5, [EMMEAPMPIERIATE . (KB4 EICIBMRZ T 5N/ FEIE
HRGACEBTT 23 VAR ONT
Vg, V-2 F. V-8

NG 3EETIX, RIFRENZELIEVWEDD, HEEEOEOHBEILANTEN TV,
R s filk. KA EMERED Amphora ovalis var. affinis, Fragilaria ulna, 1F/KEFED Stauroneis
phoenicenteron, BHFED Cymbella spp.. Pinnularia spp.33 X U Stauroneis spp. TdH 5

TIKAENERED Amphora ovalis var.affinisid, BREEICHT 2 EICEES IR WEETH O . IRKDKE A 7%
BREED/KTREDENZD. FHTEINM A~ TZE L, FEMERZ T ENBWV, RIEENOR
TWICAT, RIS ADNESULET B &b, HERBEKRD TV, [ U HKNEMRD F.
ulnald EIEAEME T 7 VAV ETH O | JLFIORE 4 75K 5 A E N B Lm0 —fHTh %,
ARIIKHCEPE D E K. FEMEZD5EMZ 0,

R IEIKVERED S, phoenicenteron & FLEEHIIAHEIPH T 1E/KIKICEES 541, Cholnoky(1968) (& i
pH%Z 6.8 L TW%, AME M HE - #E ORI % EDILKISICAEET %,

ANBHFED Cymbella spp.. Pinnularia spp.35 X O Stauroneis spp. 3@ 2 FEDZ < MEARMITIF IR G H
~EITERICGEH N, FHEOPTE EARZKT T N2,

D ED XS EER MO S, VIE, V 28, V -1EOHERE L 7z I iE Rz~
DR Fich oI eHEEET NS, S AT A AEZIZ LD & UTakiE EEALEN > I 8 DR
EEReA L LTI D, FIINEAS R E B X %,

- JE. V-2/8. V-5

AR D N JE & FRRICR IR AR TH S DD, HEHREDMENZ Rz, FFEMICEED 5
NrfElE, WK~7RKAERED Rhopalodia gibberula(IV -5/ D ). F/KANEMFED Cymbella aspera,
Pinnularia rupestris, Pinnularia viridiformis, Pinnularia viridis. NBAFED Cymbella spp.. Pinnularia
spp.. Stauroneis spp.JxE TH %,

BIK~VUKAERED R. gibberula 3UFHEMRECTH O . A. ovalis varaffinis & & EITHFRIEN ST N
T 20 (228 R, 19835 etc)o XCHA(1987) &, REBIR TR E N RUKH D 5 AFE
DEFEZRELTEBO ., YREOKHNOKMEFHZ S EICTATHW L ZRB LTV, THICH
SEESR (A S, 1985) MU GTRE (. 1950) A EHEHZZ S FARRREN S DWMEE 2,
F7z. Cholnoky(1968)iZ. AMAVE pHOKEKZHT & LT W5, AR, FEAMNICIZHOKEMEE
ZH6NBTH, HICIZEBETEHRVERDbNED, JihD X SIS UTIFMMORRHC X T
MfPEAN G < IRFEEBD /K DB M A CTHETIRIE D 5 < 72 2 % it 72 13 Uil tomFExR £, K
IMFHIT % T E DBV (EH )& EDIKPTREMICERO BN 5, TDXKD K. fhoEok
ARREDNEB LI WS, HRIICAEER EEN )DEL<ED, HERTHD3HENEL< A5
T EMZL,

FOUKRNEMRD C. asperald—MRICEIREAE. #7IV AV MR, FOKNEDILEBMAETH O, o
13D 2 WIFTRIRIC E I DE HINICEED 5N b,

FOKASEERED P. rupestrisld EHG—ERGEMREL, M. TUKNEMETH O, HERAAHEICAER U,
fwi, e, ERHE SIS VETH 2, [ U HUKANEMRD P. viridisiZ g imtiEfE & L fdn
TR MEDTRIEIECRHEANICEED 5N (D, FREIAFIPICAEB I %, KoM & ik U TR
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BVE AR

MWREL, HESIOEOVETH 5,

DL O & Ok RERE D RN S, TE. IV -2J8. IV -5/ 3Rl OERE Mcdh -7z &
HEEESND, IV -5EICDWTIE. KPOEFIREDN X > ICalRelEAVRE E N, XA TR
FHE®E RS T2DTH A9,

(2) 4K

FRZHBV -3RITRT . EEEIM7Z1T o7 166V OEHRIE. 2IRITEY, 13RS 10018k
DL ENTEHREIFERE T RESH S EHETE 68K TH D flEE & A LD 20MEAAT
THd. DUT. AEROGRIE, FEHRMNEEIU 72508 (81 ) Fih 5179,

XMEGHKE 14~ 17) »5id. EREaMRBHoNTLEDD, MERTH 5, ildd b N7 HE®
DERFERAEIX, FHELTD | BERIICTHROIRBDRDENZ T DS MR ARTH S,

X -2JF3~X1Jg Gkl 6~ 13) »Hid, Hiban < mtiE Nz,

X -3fg- X -5 G 4. 5) &MHEHENDIZOD, KHEXOSHHARH TIRE TH S, BOMR
EIREBIE AR SRR T, HELUERNZ L, DOBMOBERERO NS, X-3EGHE 4 &,
BOKAERDHTHZHM. X -5EGER 5) &, BokEMZ FhE 92800, MERICHK~TFUKE
B XOTUKEREZ > TWa, POKEMOMKIE, FKANEERS X CIKEEO RN ENE D
O, kLR bN5E, o, WRNGRREICAEET 2EHERELEDEND, FHHMICED S
Nzt WK TR Cocconeis placentula var. lineata, 1F7KMFED Eunotia duplicoraphis.
/KAHFED Pinnularia spp. 5 TH % .

VII -2+ VIT -3/ G 1+ 2) (&, EERILAD 20M8( K CTH %, RDORIAIRAEIX, L TR
ThHBH72TTEL, BEMIITAMOIBHNREDENZ D, KEIEIMA AR THS, MHENh
TerBIRHE. BOKRERDRATH D ¥UKD % WK AERIZEED b NEW, BOKAERORHRIZ, ik
ANEMM B KT IKERE TR E NS, RIS SN Mid. WKNEVERED Fragilaria ulna,
1E7KMERED Eunotia duplicoraphis. ¥ X Oi/KAAFED Pinnularia spp.5TdH %,

b) HEE(LARHEAVR I /KIEEREE

XIJEGARE 14~ 17) &, EER(LA OB DEND, Ml Encmid, Xt £ 720
ARTEPEOR EHEE S N2, IEMMEAPHEEOMRD S 2 SHEIRE N TS e
b, WHIEREICH > T L BONE D, LA DRPHEA TS T M Bl FRAIIE S, 20U
SRR FICH > TemlREMED D B

XI~XJE G 13~ 6) »5id. ERbasedmticniwy, Xz, molbfa b RAREDIES
BV, HROLADRIENZWEHRE LT, UFDX S GHERNEZ bND, FEWES Y 1)
. IR K ORFRREEIC L7eh > T A=)V A=A 3= )L C T>HHICE LT 5 T EHHIS
NTW% (Mizutani, 197 7;Mitsui & Taguchi,1977;Kano,1979;lijima & Tada,1981), &7z FEERAVICIZ.
HERTIRICUF <EREE P CRAICIEE NS & IR O T 5 2 LD > T b, IfF VBRI
TRXICEE NS &id. HIZAEHIE, W) OIEHIC K B2 HEREDER D IZREN TV BN, KOS,
HERS VK E IER 59, & L AIFINEREIDLICHERT T 2 T & D20, W) DILEIC K 2 —ilE
DOHERDOG G, HERERFICIZKDMFET 2 £ DD, KHOFGE L & HICHNTL 5728, KKUCEES 1
T Lz, TDX S EHEREOR ORI, HEEYIOR 7ORKE SICBIRIE S Lhigiy, JEiy]
MIC o fRIMEE S N D T2, HE LA E NNV T — A2, iz, BEBOEHE 21 T <,
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RROFEFEIE 0.5~ 3.3mmTH > 7zo FIITIEFEAEE 1.0~ 1.6mmdD 7 e Hik D &HVERR)
MH O, FEEENIRFEIRICECY] U TERRZ T 2, FffiE. & 1lemfEEOIZIEMIE T, EEicmy
WSO KEITIEINETID D B, MO mETICHE < Gk, £8 3.5~ 4mmODJLEWEIE THohld
Mgz U, A ARG D D % .

FREEIEHIANIC A AR, AMKE kg, £BE 3.5mm, f§ 2.0mm, EE 1.5mmoO = HIREH{A
THERD 5 HEHE X TOMEIEHEIR, SebmlE R TRENZR D . ARIRIGARE TXRmICIEBIEIR
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BV—-14KR HBEREHER

B _=No. X4 JE AL it
182-3 | T23-6¢-10E-2i X111 VAR

183 T23-6e-10E-2h XIE ~ B HAHEE AR

184 T23-6e-10E-2i XIIF /% F

185 T23-6e-10E-2i peE] 5 I,

186 T23-6e-10E-2i XI1JE b/¥

187 T23-6¢-10E-2i XIIJE Vg

188 T23-6e-10E-2i XIIF Vg,

193 T23-6e-10E-2i X-2J8 Y~

WEIET %, BV TO—mZE, KAMEETO—2zads, BIZBEE, RxEa, EX lom, 1HE
3mmEE D EBAEMIE Clilmld B, MPAKICRIIERDEIE T 5l BORARETZ T T,
FoeEEEXEEN%,

RN, EX 5~ 10mm, &AM 1.5mmiEE ORI TR, JeimiBldMed, EEBIEBIFIc
MEOH, EX 0.8~ ImmOIADRLRUIN D | FIT DL, FRmITITEMDEHMEEZETH S, HEE
HNCEHANCIG > THEHNH O . B OFEO AN KFLEDESIT %, T 5872 5 S w2 8
RUTASR, 2 REIRENE S YT/ ERCARTTRE T H - 7o MICiE. MRS UE. hROHEE
WOTHNCH O, EOHEMNHAET IR DRI N,

HAIWC T %Y H@l&k. WH (T sieboldii Carriere) &, K OFEEmO@NE T AICEBTTZa XY
D 2MEND 5, HHFEFPRPCIEDORMI L Tld, MEDOXHIINEETH -7z, VKD BEK
RAVINRIT . BARRIERDYY & EFD S IR NMERNZ VR KD, T XY EFEE LT,

« & /& (Chamaecyparis obtusa (Sieb. et Zucc.) Endl.) t /FHlbv /F)E

I REERE, EX 2.7mm. 1§ 1.7mm, EE 1.0mm(KV -6-36) &, £ 3.3mm. E 1.6mm.
JEE 1.0mmODEFREEBICBER DM D 2 502 T TRIFILINA, ARG PR TR AT, mmics
2~ 3MEDEFFHADRIEIRD B % .

FERI e, ARDFIRDIEN 74 U CE 20T, il 2.0cm, &AME 2.5mmfgE (X
i 6-35)0 HEIFFE 1.5~ 2.5mm T, I EHE THldNii L, mifidZR CHBi~JiRHEZ 2T, W
TNOFRZEREEmMOTILTIEAHKBTH > 720 G, ELL /F XML HENKEE Y
N (Thuja standishii (Gord.) Carriere)lC{U 28566 ZHM. BEOREZE T DERENER L TWB728,
—fEL Tk /FELTWVAS,

« R 712N (Betula ermanii Cham.)

REAKIAGE, BE 23mm, fE 1.1mm, JEE 0.5mmDEFAIREIIE, AR A MmN,
wpAgt, M8 1.3mm & R K DR RMOMEHIL OBIREND 5, RO EE 3.0mm, Eocit
& 35mmIEETH %, RHIEHFICIE, BEE 0.5mmOMEV 2{EAENK S,

BB EZRET 2 RET KGR EE 2.1mm H 1.4mmE (£ E 1.5mm, fF 1.2mmDOEEIA T,
EX 0.2~ 0.3mmO{EFEE RN 5D 2z 2N/ Fg A, Bfgth, EX 3.5mm, IH 2.1mm
DOINET. BT 1.5mmOEHEAAIE 259 Uiz /i3 F)Jg BEXFILTWa, 13/ F
J& AlZ. T XA F2N (B. maximowicziana Regel)DRFP, V<N /& (Alnus maximowiczii Call.;
N FEY Iy T UEE ) DRI S TS, SROMG ZET 5,
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3-8 HERE

BIRERIEAS IR 20V -14RITORT . AMIE, SHEERS 4080 (v B BHEE R HE- Y - v /-
v/ IR EIRTER 10 BRE (VU )ICEE S Nc, S0 BRI AR S 2509,

o VY Jm HHEE SR db g (Pinus subgen. Haploxylon) <Y F}

il AR CEE &R EREE TR E NS, ROEE OFMED S BN OBITIZR T,
MM ER DM IZ PR, FEEARE, B EATICERD 5 N5, ORI, (88, R, sKkere
fEE, —EtV T LM THRENS, 2ERELIIEIRE 5%, HEHGEE MBI DM T, Jabkld
RO ENIR, EHHRRIEES] 1~ 15Hifd 5,
<)@ (Tsuga) <K

i 5 A AR ROEE & RIS TRERL S N B o RGEE D RMESD B ERANOBATIEE T, Bk
OPRIE IR BIEME . Filiaiho <ISRRH BN B D, BV DE S B em 0, Gk R
EE LTI TR E NS, ZHMEERE ST, EEEHCII U TIROMENZD 5N S, 77 EFaE
flide / FRT, 170800 1~ 4, FEHHRRISES], 1~ 204,

« & / F (Chamaecyparis obtusa (Sieb. et Zucc.)Endlcher) t /FFflv /F)&H

il 7 AR I CEE & BRI TR E NS (GEE D FMERD BB ERANDOBATIZFR P I~
AT A ORI BRI AT DR NS, EHERIETZHRO AR TR E NS,
DEREfLIZ e F I~ N e BIT D 18IS 1~ 3, AR HA]. 1~ 1088 &,

« &/ FF} (Cupressaceae)

il AR I GEE & BRI TRERRE NS (GEE D FMERD BB ERAN OB TIZFR P I~
ST BRI SIS BAERAHEICERD BN b, BEHHRKIE TSRO A THRER SN 5,
SERELISIRIEDE S BISE T E RV BURHHARIE Y], 1~ 10MIME &S
« Y27 (Morus australis Poiret) 78278

BERALM T, fLEEERE 3~ 551, fLEINNDBITIZFRPN T, BIMECIEHEIE 7213 2~ 4HHES
U CRAMICES L, Fligsticmh > TERZERE ¥ 5, EEEHELZA U, BfLIEZAIRICH
HII. INEBENEECIE S RANEENRO S5 ND, HEHHRIE RS, 1~ 6fifldiE. 1~ S50fdm.

4 E=R
(1) PRl s DO HEREERBE & ff A

TR U TEIDHHERICHE DN T, TS ORI OZEIC DWW TR S,

AR X M. TR R EAE B K CHYRER D BT RS R D B RAOK AR B R O HEREY & % 2
5N, XJE FERERTIOHRAER I, FUKOH B IHR~EHO K 5 SHRIE THhH - 72, L
B &, CEHERE N R E T B IEATIC AL T 5,

AXXIE X IO X MEZRE L THERT 28T, Wbk T L—T ¢ > JHEE) Z27xd
LRI O REN S5 5, W7 L—T ¢ > J R HIREER ORI R BUKHERE Y O FE & 75 % HE
MG TH 5 (M- BHEAE 1985) T M5, 4ARXIJEIXIOH O HEREREE T A S N7z RE O HERE
Yro, ILEMERRICIE T ISR Z AT 2 MRS Th o Te e e T ns, NS HERHICIZIA
M7 THE R HEI(F & A LTRSS UL T e, BINTE O FIKALIE 4XXIJEHEKH2 8 C T
FREMICH ST EATRBEN S, XUEDOERFEMRIR., ARXMEE X -2EOFERRANERR (5970
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+ 30BP) » 5 AOKIRFG AL, MSCRH RN X TORMDOKHITH 0 | HEHROKIILIEO&UZD
AL S HIRE DMK Z R L TSRt E 5 %,

4 KX S A R OHEST U 72 HER D 575 50 ARHHICIZGRE AT B K U, TR sk E
T 2HREENE L LI EMMEE S NS, ABHETIE. [EMEaDORIEDE L, REEDOERMIEA
HTH 20, TEEROME T SRR SDNIE T 5 A EAKHNIC RN EE - 2L Tz en
HEE SN D, TEAERDET LRI AHTH 20, AEE EOX 2 OEMRYEN S, 59704
Dhfe#EEnsg, oKD A HEAEREEL. MR OBREOZ(LZ/RT & DT, iy
TFIKMLOIE T, BINTADOREBIEER DK N R EERL TWSARENEN D 5,

& A THIIERA DM FE LIS DV TIE, FRARIEN(1993) DI H S, ThIcLb L
FESZHERYIEE (10000~ 70004ERT) 1S IEBIKIADHEHE T FHRIE PR OB E TRA L., FCHHHT
H1(6000-50004F i) ICIFMENE SICHEA, WLELRL Tld AR < L ek 2mil < X Tk
W EF U HER R 72 ORI EDHERE U7z MSCHHA (A0004ERT ICIZ TR A ICHRED R E O |
SRR I (30004 T (I AL I IS = A TETRIE Ve IR TE LN O | AEFRGERR, 158
7R & ORSRI OB IHIT 2 K 5 1%, FERMR (2000FH) IS/ IR E— JITE L,
2mEDOWIHE OB -z T I N TS, Fie, k- /NEF(2013) (3Lt EIIC 31 2 5852
HEEEIC K B NIE O RRHIIE 58004 calBPX DT, 4600calBPUIC S/KIRAN B Kiid 21k
L7 EMHEE SN TV S (k- /NP 2013), HUEFLERFC & S RIOFMEXDIET 5T B0 R
B ORIFAEXIC BN T, RBEHhONEME THIREICHET 2 HIbfin 5150+ 90BP(§ 13CHA
HIEME) OFERERL TS (BERIRAEZRES 1992),

Dol EAOEZ (b L . SRIOMREREREZEE 2 % &, MsOmEc X 2B OIEKIZ SR
DFREXIMIET 5 BRI E TEKRATES T, WHHEN X TICEEEOHERERIE TR E Nz HEREY O
HEREDETT L QW T EMEE R B LI > T 14CERT 59004ERTEHEHD AN RO RBIX, Eifk
M RDHET T 2R EICE D NTIGATT. BT A O MBI G UK~ LN > TV % =BT
HolcbHEEI NG, TOXDFERELRIE., MR ONMEEEZHZ 5 FTEETH 5,

AXX 2B BIAICIR % &0 HE ORI ER UL ILEHERII D R E T 2 HERE AN L A LT 5, A
J& bR L TR ~HRI D 5755 4XIX -7bfE7s & DKW UiRIRFEHHER N EE L, 7
DB BV -5bEE I TILEHERYIAE T %, S DHRYOEERFENRIE. 4K X -2 TR
MFrHY 5970+ 30BP. 4XIX -3/ DRI A 4720+ 30BP, 4XVI -2/ DEEW/H 4650+ 30BPD
HACHERMZ RS T e 5, MRHRET~IE e HEE TN D, Lichi> T, #SKRHaiD S
NS COFBEMISICERE OFERIA T, BENS O TN EE Th-o Tz eI b, iU
EHERRIC TR U EH OB 220 2 ReiZ2 BHE 9 2 0, (B OREA A [ EEL Do 872 25 %
728, AR ETH 1T EHHEES NS,

—J7. 3RO A RN LRI, 3XIX b-2J8 T 3590+ 30BPD 14CHEMRMMEENT
B FNLBRITTE R E NI HEREID 5 75 % o 3IXIX b-1J8 I3 BRI A5 D0 R O HEREERBE TR & .
XEE BRI I B ERO X 5 GHEREREIICEIL LI 2 E D HEE S NS, ZD%, SXAERICIZHHE
B2 EEL TROVIRESDTERE NS, M2 AET AV b-1& 20MOMEE. E/Hiki{td 24
HSE U D LRI B JEREE AR, S HICZENSZFRE L THERTT 2 MR~k 5 b | 1
BWAREMEY v OV ZTER L TV 5, TRESOTEERAIHOI S KV b-1/E) (ZEKEMICH > Tz & A
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BN, FEMFAEIC K D HRRBDHEE SN TV 20, RO NHEIT U, IR L)L EFITEND,
R B UL feh O E ik U, e HERE T 213D X 5 HEREREEICZ L L TWwd, C
DX 7% 3RXE~VI b-1EEHIAD 3XKIFIRWIREEDFAE L. £ DI OB 232 2 iEh 518
IRMOHREIR TH 7z T EIHEE S NS, TOX S MBIV EIHE Tk L T\ 5, £
To. FEPHARF OB G E TRIRWIRE DR RZIC N EEZE X aH S, {Ethh SRR R h i E
L TWAKRANHEERE NS,

X VIE E T AR T U 72t A D O ERE IR B 5750, HLIHEHENTED. T
I IO 3RVIEICHR T 5 Hif 72 29 2GENEUET %, DK D RN S AREISARE
& BOKHEREIM N BN U RS NTHE L L HEE S N B, WA Cld. AREX D ENTE
RIS THIEE DO A KB EHT K I1CKRD, TNHDT eh b, SR VIEEBIICIE AR
THHERMD LD > T T MR SN,

BXVIfEZ#E S 3KV -5b/EldiLEHERTY) DRSS T b 2 Wi b pliE 72 75 3 SERIM IS D FEE T %
FIRIID N 5 75 O Al - MHAIIO D 5725 SEFEICTAE LIRS OB HERS I DM E 2 7 > T2 8, -
HIEFELSIBALEINTED, A NT ST A2 bR EINZ 28, NAMCHEI N LT
FHEH E UC IR SN TORIRANEZ B 3KV -2~V 1B A & EAINC I AR HEREER
BT E NIHEREYI D NANCHRIPFE N TO 2 IRINDHERE E NS . ARSI O A 2 gD R
SHHEH & U TR ARG L T A B NS,

BXIV -5/ FREYIEALER, WEZPAET 2eEh 5755, AREEAIICIE. M5OI KD
RO R UL BN Z b LTz EMEEEI NS, 14CHUfIE 1690+ 20BPZ/RLTHED.
JEERSEAS R & HERMRPHE EHEE SN D, 3KV -5EO BN IRt E e T % R e
IED LRI~ B3 BNV -4~ -1 BNEHERT 5, D OHERTE O RE A 2
U, JAaHS ot TS ERMEMICH > 72T Licx b, BEE LTI, ILEROTHIEEN LRI
ZRHAZ BT T 2RO X 5 BHEREIGICEL LIz LB HEEES NS, TDIV— SEOHEREYIES
B OFREX DO MREIO B HEDOFREX THHERS THED .. FMARDIANHIFICHERE L Thad 2 &N
A5, TOXSHNERFEORNOFEKE LT, TRINOILEFEOFEIC X 2 HEDA[FEMEAR
BEN5, £, AHEOREXTIE, £ 2D T2 b A=)V RIENTE O, HHEOAEE
PEAMEE SN TV (BHUIRBABEZESR 1992), SRIOHFHENX TEIEKE FEBDIV -3+ IV -2EM 51
ARERO A REDOFENEHN L TWB e, GIERERMEDMTONTOIARENEND 5,

Z D FANCERET B MEIEHE L EBIRLENFHEREW N 5750 0 & B0 RN HErT U 72 HLE
M55, MHNOMAIC K DM FIKAAME T Uy HEAERDHE T 2 REH 2 P 2 {n i O HERRER
Bic b Lz EMEEES NS, T« I IR AAIEINCK DB S NIZHERY T, BHERZR Db
M TNz LM EEEI NS,

(2)dihEs:

AXXMEEBIHTH 5. KR IER AR O R EHT HAMINIC 51 2 S ZEICRE T 5
PHEIE. KPE (1974) 2 ETHEINTVLEE0OD, FHIN DRV, SRIOERSHTIE, YV EN
PR BRI HEMEE REEN SV, ZOMEIE, VAR, hYeEIMRHENS, AMTE
TANTHEB T YVIE. VAR, o/ FhRHE N5, MYEERR At s DRV, FEETIEF 3
v d3y, FRYY, FUEH, aXVA, e/ FFEREERETSMBICIA. XNz
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BN/ FE, FAFIBEENHALND, G/, FHICK > THEAIKEDRTE (X T4/ 3—)
MEZZ7-DEX5DENH2M, HEEM RO THK TH SR TIEF—KT 5, cOTehb, #E
PAEADFMIEAE L, CTNEZFARETHHIEBMMTH -7 EEABNS, FHI DK S RHHAENA
5N 5 DIFHMIRFLE K DRI TH S, &I, SHEEHET MY EHIOENMH I NS, FFEOKY
I b e EDOIER LA, ARM, FEMREE N 25T ANTEEZLWT & TEEY, LML,
FKTEINTEIFHOELREMBHEINE ENEL, SEOX I FTEHINZ M ETNZDIE
ZLW, BAFHTIE, S ANV avE, AvvYUr7ukl S Xd7EEEDEM A, AT Y
NFER EOFEEMEEING, WITNEEL KDDL EifSHEE G e D, FEHSE
AOEMAEBF LTV EZ B5N%,

AXXIIE X D X 2@ Tl {EMEADRIFIRENEL | BHRBIFEA LRI NEV, £z, f
HEEARE — XUE N5 iR 13)ZBRVThan, TnbD(baIE, IFAMRSE: R0z i
DIRT &S GBI CIIDRENRT WV, FEd UHERSEREA S . W DR R 2T ROV T
FHWTEBRIETH O, (LODRERLIbEEZENS,

ARXE~VI -1J@h 513, RPIREIEEODEMEACEEIRE NS, FERPEDHERMN S,
RS RRTHAD SRR HE ORI E Z KL T3 EE X BN5, [EiMthazhb e, I VE.
AFE, IRVTIR—T I RE, AN FE, JVE. VBT VYFEMIMmEENG, £, fE
Tldedhd, 7HAATT, 2T bakEptidng, ThSERENRO, B X 5 AN
Ko, R EEFITTROERETH S0, THIZGDEWGTITLEBEETH 5, URFOBFTANIE
IO ORET HHIRIDANLE TH o127, TOXK S BRI 55 VHMHINERK E N T
LRbNDG, AHIOBEERIAER. A, WV ER EERLERTH BN, NS OIEmbaid
DIV, TNSEFIHARE XD ZELEGMICET L TWEEEZ NS, . WYEHRBIAZ, B
JRENDDFERNIR S NS L. FERERFHE D0, WINOGRE 2 7 iR LT 2 Eh)IC
BB, 2 BB OMYEERARIIAEEN L (LA E LTHRDIRTWVEHTH D, LM SHiENT
TLDICHRTSZEEAZONS,

BXIXE~VI b-2J8IC 51 5 FSGEKIE FBEEMEOD, THEHRBEEDBERL TS &AL
NBd. KAARFTEINY /FHE, VYR, 25 /F, 23/ FR EMBERMRICEE T 2812 <
A TIE R ZVA J@7x EOKERYDIE D, BE~PEDHT LY@ ENEHL TV, LD
BRI S ARHICIE TN S OREIDIK ST T LTz e HEEES N5,

3RXVIJE~VI b-2JFEBEIEIRD SO HERIEREIICZ(L L T 5, [EMMEABHETIENY /F
B, XVIE. AFEHLHEL, TIFE., TAHHVIEE, VB VYFERERMES, NV FREIE
TRHIAASTTIER RS S 2 R B, = VB — 7 V8 & MR 7% & owigitic B E T 21
2, EDZ s, XVIE~VI b-5FEAMICIE. RIEEMICSNTNY / FEz ke d
HIBHIRNG 2L T C EAEE S NG X AFEZIE LD E LTEIR. VB & DO IER,
aFTET AV HiER EOHRILERD, FLOHMAMEEMR L TV EZENS, FICTYR
VFE. FNZE, THAAYTE, 7IVVE, TRYUE. /7 RUE. A RZ/FEEEMGESR
DFEEEDZ N &, BEAFHOEEGMENC LR EMD, FHEKILLD E THHNE > Tz n]He:
N5, EAFHTEYFZ2TH - FFVh I, A2k Y2V IR ERIT 722 WG
IKAEBTAEESED N, MBEOMKEEIEBLTWeEDICHKT % LBbNE, £, K&
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IWABRAT BRIV EAE EO/KEMYEER L, B ~ERMOE/KICET L TWieZ e h
MZ %,

BXVIETIE, N/ FEMNE L. g Tl 5 NI RN D5 %% 7T, AFED
HENEINT %, KD NV FEeERE T 2IBHMED U, BIDOAFEZ KD KT %
Xolhmo eI NG, FUICRAFEL VER EDHER, /v TE—79XE. 375
BT TR & OEEELERS, 7 AV HiER & OFRLER DM Z IR L. MR S UE
— T Y FERENEB LTV EHIE NG, £z, %ld 5 KX 5 ICARFHED S IZKREED A 2B D
FEPIEEREA T K CRSGEERD EHT 2 KX 51k %, DL EOWYMEARHEDENZL & b o JE i 7z
FA2%&. AEROREAEIZ NARELORE 22T 2 X 5 Ik >TonlaetEN e <. #iE e LT it
FIHMTbNTWReEN b %, T 2EAR ZHZ L. A 2R AVYY U THR, Pk T
fi—orFvh I, IEFE. EERTEIRZVAE, FEXHERENZHETELIICKD, Th
SHWEET ZIRHOEIENILD - T2 ATHEMED D 50, TN 5 OFAICIITKIMRE O ZZH 2 &b,
KR LTHEBLTCW S DICHRT 2 [eM b H 5, £z, ILEHREYOV SbEZHET %
DD, V -2V -1EERIAE VIE L FEOHRRIE TH -7 LW HEEET NS, FEHIT S HE)
BEARHELHELIL TE D YO VIR L R AEMEREN Tl e EE NS, 7
A TIIAEEICBO OKHOEMNDAHE TN T, HHFANTEREVWZ S,

IV S5EEAEMCIE, MSHOMEEIC K DREXROEER N FF L, IV 2B 3R R D HERT
T BEIRFEICEET %, M EARHEDFEIRIZVE & KEHRZEHARENTVD, FYIEEREA T
KUOHIKKEYICTH % 3V EMEINT %, T VIE%E EORUKEINEKR S 2 DL > Tl &
MEEEI NS,

MEEAIAICR 2 &, FEmAME T U, THAERDET T3 % RE 2 HE 3 2 IR O HEREER BT IC 2L
LIc T eMEEEND . ARFETIIHYREAKRDO D ENHET L TH D . KEREYER TR D A 2
JBDENL T XKD %, TETIHEMLARFENRESZILL, RABHICBWTYYE (FEIC
EHEE RS )R %, NV 2BETEZELTWEATEIRDVEL K%, XV BEEERERE (»
LwBEZ=IYVHE )E, EEOEGHIFINA L . MEGOGE TH 5 2 &M D, A MO
REMNZHFETH 5, SEOFHEXOPEFICNIE L, FFEFICTHT 2 Ha ESFHEBO/ER 5 hT
FERTIE, LIS A FHROMERDERA, D 2 VIR E L TOX VBN EIINT % & &
NTW5 (Z- it 2009 2010), L7zh> T, NETIEAFIER ED SRR E N5 L DOBMORER
INT, KRN D B2 WVIIFRE R E L LTORY BN LTz e HElE NS, FlGHAR
HTIEAARDELEL, IVESXTHR, ONEREDEENI DDA S,

()RR D IR

3R VIE & O LA OHEREY) CldPIEERE A I KX OCRESGEIREELE TSRO 1 @AV L CrEH
TBHKIICED, T, {EMMEA TIEA ARG %, ZE LIcRalEDM T N7 KHERO 13Tl
BT ENTOIA R BOREYEER AN TIEPICERI N, YRR GE (YRS E )<
5%, —MICA T ORI FEEIRIAEHSR ) DR 18240 5,000{E 0L EORE THRINE NG H
IZ. F T CREMTONZATREED @ I E N TS (1214 2000), 7272 L. BABZ/KHEBR TS
FETIIEERR A S 20 A /glREDOE G H S, Tk, HERGHE DM T O EIR OB, UL
ROMmEEZ AR BINT T LR, HEPICHEYERADER LIS WIRBICH - 72 EX T+
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2 —(EARHEROIEZHOER) DEELTWS, FHFHE LIHEREETREZWE DO TE VIEOHK 600
/g ME DK 9001 /gTH O HERPINIC A B ORFIMINERRADER LIS o 72T DS
WA B, Tie, MEBARHETEREMHO A XOMMNELTSE51CE5, LML, VIE~V -1
JBICHT TOIEM D IHERTIE N / FED L. BIEHETH 51 R LR E NIz, Th
N/ FE%e Tk LS B IR E NTRE-IDIE R E e T &2 Mg 2 rlREME & & 2 Y,
MEKOARENEE H 5, b OHEREOFEMZIE A5 L. 3IXVIE, V -2, V -1ETRENT
HBNTOIARIENEASNS, B, INHOFETHENTEIXTAAMNBZIELHELT, Y
B, UIFELAE. AEXAE. AT ZEREOKEHERARZ, H<HEKHEMEE LTE—)
MTHO. KHNICEB LT AREEDN S 5, FVEOENLHLE, N LERAGMICER
LTCWEATREMDE A BND, TN OHRN)O FANICRET 2 IVEORRE NN S & D h AN
A X EDFADMERENTHEO . HEXALCBNTHEREREDM TONTWEARENEDNH %,

TERETE A DO TEE . A RJBDEERRIALADME L, A 2Bk OB S SRa/ERA 2 JEDF]
MBEZ NS, NETOXY RO ERLORMD A LlcC &2 MU, FafEthofiRic
o THRMD IR ENTZEB L BbNS, IETEIREETHL Y NN BEMEENSZ 56, M
Wik 2 Y NmORS FIIBEA 5N %,

5| ISR

AR ZBR - SR B EE . ARV 1993, Lt O B ERES & R ZNE | B F B
39, 103-116,

7 B i BR—ER 2009 e b afEORCHE & HERET SR EECH UMt > 2 —iE WG 27 5
HURSIUHR AN H28 ESFEps 10 28 OCGE M ARG & SR B2 > 2 — 121-
126.

27 W ik B—ER 20108k 0T SSHURI B L & > 2 —Fdie 31 BHURSHT BT
B ESFHGEBR 11 25 108G & S HUR IR 2 > %2 — 116-120.

ZiE—5 , 1990, BOKEEEIC X 2 ERERIEER ORE & REETTADICH . RICHE,
42(1990),73~ 88.

ZRE—5- ME (R, 1983, KR /IMEHITRE O VD - HARF A FIE 1983 (12),241-
249.

Asai, K. & Watanabe, T., 1995, Statistic Classification of Epilithic Diatom Species into Three
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Diatom,10,35— 47.

Cholnoky, B. J., 1968, Die Okolgie der Diatomeen in Binnen-Gewassern. Lehre. Desikachiary, T. V.,
(1987A) Atlas of Diatoms. Marine Diatoms of the Indian Ocean. Madras science foundation,
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.I )

| 9
4

10 1 m(1-8) 10 2 m(9-12)

1.Aulacoseira ambigua (Grun.) Simonsen (V ~1J&;5)
2.Aulacoseira crassipunctata Krammer (IV-5J;3)
3.Amphora ovalis var. affinis (Kuetz.) Van Heurck (IV-5)&;3)
4.Cymbella aspera (Ehr.) Cleve (IV-2)&;2)
5.Cymbella heteropleura (Eheenbrg) Kuetzing (IV-5/#;3)
6.Eunotia praerupta Ehrenberg (VIb-5J&;7)
7.Pinnularia brevicostata var. sumatrana Hustedt (IV-5/i;3)
8.Rhopalodia gibberula (Ehr.) Mueller (IV-5)%;3)
9.Amphora ovalis var. affinis(IX-3)& ;4)

10.Cocconeis placentula var. lineata(IX-3Jg ;4)

11.Eunotia duplicoraphis H.Kobayasi(IX-3)# ;4)

12.Meridion circulare var. constrictum (Ralfs) Van Heurck(IX-3J& ;4)
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50 um

|
(1-5) (6-24)

1L EIB(XJE;15) 2.V (X 1JE;15) 3. e E(X LE;15) 4. E3F(IV-5)E;3)

5.~V JBIV-5/E;3) 6.~ B M R B (X I JE;15) 7. AFBAV-54:3) 8. A& (IX-3Je;4)

9.7~ FB-7 X BIXIE:5) 10N /% & (VIE:6) 1.2 JE(IV-5/8;3) 12.7 777 i g (IX-3)E;4)
13.7 7177 L i@ (IV-5)4;3) 14.27V )@ (IX-3)E;4) 15. 31 /% JB(IX-3)E;4) 16. =L @7 V¥ )8 (IXE;5)
17. =V B Y& BAV-5/E;3) 183X ay (X 1JE;15) 19. 7YV 7HRHIV-5/8;3) 20. A4 FFHAV-5/F;3)
21.IXT A AJ/AV-5/F;3) 22. V3 JE(IV-5/8;3) 23. YT FHi-U XY HIHOVIE;S) 24. 5 EXE(IV-5/8;3)

MV —2 ¥R
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1A B IS (11 ;1) 2.3 ¥ @ EERE ( (IV-2):2)

3 e BN EE R (A (1168 1) 4. X R B MIOEERE (A (V - 15:4)

5.1 3 BRI EE R ( (VIJE:6) 6.7~ U IR ARBI I EERE (A (VID-5);7)
7.2 27 IR E R Ok (1 1) 8.3 @ BB LR (4 (VI 6)

9.7 =Y JB KM EERE (R (XIRE 5 13)  10.%7 =94 o B Bh A R B 1 O (IR 13)

MRV —3 #EYMERA
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40 4 (4,11,12)  (6,18,26,36)  (1-3,5,7-10,13-17,19-25,27-35,37-41)

LAy - 7ARY EEGIE) 2. AF HT(15VIE) 3NV /MR RFEQLBE) 4.
S ATy VR (17:VIb-3/8) 6 . Y& S #%(22;Vilb-2/8E) 7. 73A4FIF H(14,V-5bE) 8.
A A FY i T(18;VIb-5/E) 10. &5 / % ¥4(18;VIb-5/8) 11. =3/ % fE+(20,VIE) 12.
CLIYFVFTIE R QROVIE) 14, 3O M (1151V-508) 15, 3 LF REL(L; 1 E) 16.
A 3 RFL(3 T ) 18. 1 Hi(16;VIJH) 19. 27V Jm R (16;VIEH) 20.
L XA AT RI(10,IV-3E) 22. A7 B EHM) BH(5IV-1E) 23. A7 EEHM) £H(GIV-1E) 24.
LTV R R (15 VIE) 26. UFVHT WEON-3E) 27. RZILA)JE RE13V-2E)  28.

ATV U JYRA RE@ME) 30, AV YU FYRA RE@GTE3IL. AV YV JHRB B9 (41E) 32.
VN (3 I E) 34. S 4 FFY F(10:V-354) 35. A2 LJE i (51V-1)F) 36.
FavYRTHET(13;V-2E) 38. SXaF /X 6:IV-18) 39, VR BETIV-2/E) 40.

CUVIE - A FauYaE RE(LIV-5/E)

BRV—4 3ROXREEYER
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15a 15b

2mm  2mm 1mm 1mm
I E—

(1,2) (3a,5-8)  (4) (3b)
5mm 2mm 1mm

—— —
(9-12013,14,15a,15b) (15¢,16,17)

avtrd3 Y 1 No200) 2. Favtrdav 1 (BJE : No.200)

avkydI Y bR (XTE17) 4.7 8 HES KR 55(XIE;17)

R~y ffg- Gk (XIE:17) 6.3 M (XIE17) 7838 M1 GR)(XIE17)

2@ HE(XME:17)9. b7 L i BREN(XIME;17) 10. k7 b i BRE(XTE;17) 11. k7 L i BREE (XM JE:17)
2.0 b BREE(XTE;17) 13. k7 L fE 7 (122<HIER) (XM JE:17) 14.h v b g (X JE:17)

5.8 7 b Hi 3 (el (X IE;17) 167 L & BEWimm (X IE:17) 1757 e i SERMm (X E;17)

9‘_
9‘_
k
=

1
3.
5.
8.
1
1

KV —5 4ROKEEYERX (1)
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’ 1mm
I
(18~ 29 31) (32) (30 33) (34)

me 2mm lmm

—
(35) (46) (36 45,47-59)

18.71 X 7 ERH (N0.200) 19.3 XV 7 Bk (No.200) ( ) (
22.3 AW H BRHE (No.200) 23.3 AV H BRH (N0.200) 24.2 A H ERH (No.200) 25.7 AV H ERHL (No.200)
( ) (

20.3 A 7 BRE (No.200) 21.3 AV 7 BRI (No.200)
26.2 AV BRE (No.200) 27.2 AV H BRE(No.200) 28.2 AW 4 BE(No.200) 29.2 XV H ERE(FEAME;
PE| 5 EURL) (N0.200) 30, AR A7 (XIIfE;16) 31.2 A A4 Ffifif - i (No.200) 32.2 X # Hifif (No.200)
33.3 AW A HE(XIF17) 34.3 XY H ERKE(XIE17) 35k ./ F K& (XIME17) 36.t ./ F HET(XIE17)
3787 7128 JRE(XMEE17) 38478/ FJEA BF(XME;16) 39.74/3 /7 FJEA H5 (XTE;16)

407178/ FJEB HE (XM 17) 410>/ Flijg RE(XME;16) 42.% X X CIrLUE i (X ME;17)

43 AFE BT (IX-3f@4) 44.7 14 F 3% B(X-38:4) 4534 Fd8 K(XIJE17)

46.7 I AH LT T (VI-3[F2) 474 4 F) T (VI-3b-1/8:3) 48.25 ./ F K(X1E;17) 49.=7 b 2 K% (IX-3E:4)
50.7 ¥ ZAF M BE(XME17) 51.AFEC BRI Z(XIME:17) 5225 BB RE(XME;17) 53 A7 @A BRI (XIE;17)
54,32 77 A7HEA BRI (XME;17) 55X A1 A7 B RI2(X1E;16) 56.X A1 A7 B H92(X 11/E;16)

57.2 VYV NEUM RBH(XME;17) 58.AILJE M7 (XIE17) 59. b UNF & RE(XIE;16)

KRV —6 4ROKXEEHERX (2)
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o2 AERLEPNC B B B TERGRFER (AM S HlE)

Bt g AT R AT
1 e geadR

B RLEING . SHURSETHE R AR NCRTE L, RIS 2, JESaARE. 1
X VI -4 J&g i+t 2aft R by (0847 1 TAAA-122496)., 2 X V@ 589 (0233 : IAAA-122497.
0262 : IAAA-122498, 0291 : IAAA-122499, 0303 : IAAA-122500), 3 Xk 2 (0286 :
[AAA-122501), 3 XIV -2 @ HAF G (0061-1:1AAA-122502). KB (RAVRES) (0061-2:
IAAA-122503), 3 XIV -3 @A G5 (0067-1 1 IAAA-122504), KK (RYNERES) (0067-
2 1 1AAA-122505), 3 XIV -4 B+ (0178 1 [AAA-122506), 3 XV -2 @ HHE%E (0225 :
IAAA-122507), 3 X VI b &+ 52 (0382 : JAAA-122508), 3 X IX b-2 &tk (0426 :
[AAA-122509), 4 XV -2 gt (mybddEd) (0780 @ TAAA-122510). 4 XVI-1 &+ B
£¥y (0916 : TAAA-122511), 4 XVI -2 JEHI Aty (0923 1 1AAA-122512) DGR 17 RiTH S
BBV -14 K), TEERIEY) 0847 3 RO K D ERINE Nz ARF 0061 & 0067 IZ DWW T,
FlnzBiE U BT, 2o (N5 LS (TEsGeEEm D 2SR RIRE nic, KRy
0780 ICDWTCIE, FlFABIR Lz LT, mINBORENRIE Nz,

1 XVI-4 JEgid LT BEICE HfEEZ T3, 2 KVEIZKBPHEL T, VEDOHOM
ANCH % FETIR EEh SHEEEZT 2BRICH S, 3 K TEKHFHELZE] 0 AT FREGHDRH &
N, K 0286 BT LT3, 3XIV -2~ 4 EiXERE T, #ilzZThiawy, 3KV -2 EiE
IKABHEL T, T HRHERE > LRI 220 T\a, 3K VIb EIE, KEFHELE FTOH
PHREETH S, SKIXb-2 BIAAHREET, HLEE ML HAMEETDH S, 4 XV -2 FIE T
BET, EEz2V-1E (bEE tEbN, E ROV -2bfE, V- 3EEHRELTVS, 4 XVI-1 E,
VIL-2 JE & LHEfE <. VI-5b J8§ (EAHEREE) 1 RAWI-1 8, V-1 JE@E FAVI-2 @ Thb, V-1 8.
VI-2 JEXE FOEZHELTWVS, 2OXSIC, KHIHELOE Fa it T EEhb FEs#
HIB1EHDPMA TS EMNEEINS,

2 WEoEHE
LAY 0847 DREICK D, LARDENZHSNICT S, ZOMOHBOREIC KD, &
Y2 LTS HERE DFEN 2R %

3 U TR

(1) ARty Fefin, )l DEFOMNEYZID RS,

(2) ®& -7V - (AAA @ Acid Alkali Acid) WIS K O ANF#7Z2 L ZIICHL D BR< . Z D%,
FKCTHMEICRZ2 X THNU., 2S5, AAA IS I 2 LR CE, @R 1mol/ £ (1M
OERE (HCD ZMW5. 7))V VIETI3KEE(ET b U w L. (NaOH) /Kiaik 7z v, 0.001M
M5 IM X TIRAICIREZ BTN SRZITS . 7V VIRED IMICE LTZRRCIE TAAALL

— 186 —



BVE AR

IM TGOS TAaA | &£ 1 ICRIHET %,

(3) MRZBEE S, —BbRE (C02) Z2RAETE S,

(4) HZES A VT BLREZFERNT 2,

(5) WU ftrFzZSkzMlte UTOKETETLL, 797748 (O ZEKRSES,

(6) 75774 FENZE Imm DAY — RIZNY RTLAKTaED., ZN7ERA—IVITIZDIAR,
s EICEET 5,

4 WEHE

MR N—Z & Uiz 14C-AMS H 2@ (NEC #:%) Z @ L, 14C DFHEL. 13CHEE (
13C/12C) 14C 1% (14C/120) DRE 21T 5 o WE T KEENAAHER (NISD A St E iz a
Ui (HOx 1) ZFEHERAKL & 3 %, T OREHEGRL &Ny 7 75 2 REARIOHIE S [FHRFICHGET 5,

5 HHAE

(1) & 13C &, alRRZED 13C I8 (13C/120) ZHlE L, HEARN 50T Nz T %)
THRLETHS (K Do, AMS EiEIC X2 EEEZHW, Kl TAMS) &Rdd %,

(2) 14C 4L (Libby Age : yrBP) (&, #ZEDKGH 14CIBEN—ETH > 7z &AE L THIE S 1.
1950 4E 72384 (OyrBP) & L CMll2 R TH 2, FMREDOFEHICIE, Libby O} (5568
) 7Z2f#i]9° % (Stuiver and Polach 1977), 14C fA%Z § 13C I & > CRNAN R ZMIET %
WENDH B, MIELIEEE 1S, MIELTOAERWEEZSEME L TE 21K L, 14C R
A, FIMZADTI0EHMTEREINDS, £, ACHFEMRDEE (£1 0) & &
KD 14C HFRDZ DOFRERIPFHIC A B HERD 68.2% TH 5T L EEMT %,

(3) pMC (percent Modern Carbon) (&, FEHEBERICHTT 2R KERD 14CIREDEIGTH %,
pMC AVNE W (14C VDRV 1Z EHWERZ/RL, pMC A 100 L E (14C D @mAEHESIR
k#ZEFZFELLE) DA Modern £ 9%, TOfEE § 13CICK > THIIET 2 0EDH %720,
MIELffiz& 11, fELTWARWMEZSEEE LTEL 2 IR LTz,

(4) BEREER L, ERPEENOREID 14C B R T N B IEHR RS LED Y,
WED 14CIREZLA EZHMEL, FEERIGLDTMETH 5, BFEREFRIE. 14C HFRIC
XSS B IEHIAR OB FEREPATH D, 1 BHERA (1 0=682%) H2WIF 2 HHERA (2
0=954%) TEREND, 757 OHEMN 14C R, M BEER AN EZ LT, BERE
Ta7 T LMNCANENSMEIZ, 6 13CHIEZTTV. T—HizAdin 14CFRIETH %, &k,
IFMRB KURETO 7S LE, T—2OEMIC K> THEFHEND, e, Tud T LOMEHE
KX THERNE RS20, EROEMICH > TR ZOFH LN 3 VRS 2 0%
N3, TT TR BFEREFEROFHEIC, IntCal09 77— X X—Z (Reimer et al. 2009) % fu >,
OxCalv4.1 #1F 711 75 I (Bronk Ramsey 2009) Z{HifH L7z, BFEEIEFERICDON T, FBE
DT—=RAN—A, Tu7 7 NANMAFT B 2EER L. TR I LCANT 2L LLICEEME
U T& 2R LTz, BEBIEFEMRE, 14C ERICE DO TEIE (calibrate) TNFMETH
% 2R Z72IC Tcal BC/AD] (F7zi& lcal BP)) LW HAITERE NS,
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6 HIERR

X Z & HER O FERZ MG %,

1 X VI -4 Jg H - - 884 25 B Ak ¥ 0847 0 14C 41 1810 + 20yrBP, EERKIEFER (1 o)
l& 140 ~ 241cal AD ORI 3 DDOHIFIT/RE N, FRERFRBEICH YS9 5 (R 2009, /Mk
2009),

2 XK VIgH 520 14C 41, 0233 711990 + 20yrBP, 0262 A% 1990 + 20yrBP, 0291 A
2030 £ 20yrBP. 0303 /' 2080 & 30yrBP Tdh %, 4 mDfEICIE, #7E (£ 1 0) DHEPHTEKL
—HTBLOREET ZLONEGEN. BBLRREWEREG>TWVWS, BERIEFN (1 o) 3.
0233 A 37cal BC ~ 49cal AD, 0262 A' 37cal BC ~ 50cal AD, 0291 A 51cal BC ~ 17cal AD,
0303 /Y 154 ~ 50cal BC DRI < EE O T/REN D, alfl 0303 IFFERFR A, fho 3
RUSIMVERMCHIAD SREICH Y9 % (B 2009, /]Mk 2009),

3K H R 14C R, B 192 0286 A% 2080 + 30yrBP, IV -2 @ EAK CF
0061-1 A¥ 1470 & 20yrBP, AKf (4 EF6E) 0061-2 A% 1430 £ 20yrBP, IV -3 J& i K
(&8 0067-1 A% 1480 = 20yrBP. ARF (RAVEFdE) 0067-2 A 1520 £ 20yrBP, IV -4 J& i +F#
520178 71 2870 + 30yrBP. V -2 g +FE92 0225 A% 1900 + 20yrBP. VI b &t -9 0382 A
2460 + 30yrBP, IX b-2 @+ =¥ 0426 H¥ 3590 + 30yrBP TH %, EERIEENR (1 o) &,
0286 H 157 ~ 53cal BC DMIC 2 DO#iPH, 0061-1 A% 570 ~ 619cal AD DHiPA, 0061-2 A3 611
~ 646cal AD DO#iP, 0067-1 H 562 ~ 606cal AD D#i, 0067-2 H' 535 ~ 594cal AD D i,
0178 A% 1112 ~ 1004cal BC D HIC 3 DDHIFH, 0225 A 77 ~ 126¢al AD O #ifH, 0382 M 751
~ 429cal BC DRI 4 DOHiPH, 0426 A% 1965 ~ 1893cal BC D& T/RE N3, I h B
I, AR 0426 HWRESCRHRIZRIARTIEGE, 0178 DWRESCIRF M IHRTIELE, 0382 MM SCIRFFRIR TR HEL,
0286 MyRAERHMUHIHLEL, 0225 D yRERFZBIEL, 0061-1. 0061-2, 0067-1, 0067-2 AV Bk
BRI SRRIAEICAIYS S % (B 2009, /WA 2009, /IMAfRE 2008, £ 2005)

4 XHEERD 14C FRUE, V-2 B EARR (RFVEFE) 0780 AY 2180 & 30yrBP, VI -1 /&
R AEY) 0916 A 4110 = 30yrBP, VI -2 J& Hi + AL 0923 /Y 4650 & 30yrBP T %, T
BEEHER (1 o) &, 0780 A% 352 ~ 185cal BC, 0916 /Y2851 ~ 2589cal BC, 0923 A 3498 ~
3370cal BC DI A O T/REN S, alk 0780 My ERMUHHIEL, 0916 AHESCRHLrH
HHRIED S IEEE, 0923 MRS IEED & IS 92 (2 2009, /)b 2009, /)
FAfR 2008).

¥, K 0847, 0225 W EEND 1 ~ 3 DB FIRIEICE L Tld. JBERTIL< VSR
% B E fAR IntCal09 1<t L T HAFEBIAME AR OIE BN RMINC IR 2 L DI D 2 (B
2009, A 2010 75 &), 2 D HAME I E R Z VT 2N 5 ORI ORER R Z BERIE Ut
T T AMEFRMEL D B H L EHBARENEND B,

ARLDIREEGHRITITNT 50% A, (LA, JIE EORBEIZRED 5 Nixuy,
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BV—15FK BMEMERFRERAETAMERUIFTER

o 6 PCHIEDHY
S B - ~ Ve JLER -
WERS | 54 PRI ﬁ;?é %?;5 6 "C (%) | LibbyAge MC (%)
T (AMS) (yrBP) P °
TAAA-122496) 0847 X VI-4)5 LA AERIY |AAA|27.93 £ 0.39] 1,810 = 20 79.82 + 0.24
TAAA-122497 0233 2K V/E FiIz AAA|-31.01 + 0.47| 1,990 + 20 78.03 + 0.24
TAAA-122498 0262 2K V/E Fei 52 AAA|-31.95 + 0.37] 1,990 + 20 78.05 £ 0.23
TAAA-122499 0291 2K VE TR AAA|-29.80 + 0.28| 2,030 + 20 77.70 £ 0.24
TAAA-122500 0303 2K VE f gz AAA|-28.73 + 0.55| 2,080 + 30 77.20 £ 0.25
TAAA-122501] 0286 3K i S AAA|-30.17 + 0.42] 2,080 = 30 77.15 £ 0.25
TAAA-122502| 0061-1 3K IV-2JE Al G AAA|-29.09 + 0.44| 1,470 + 20 83.28 + 0.24
TAAA-122503| 0061-2 3R V2= AR GebisdEdm) | AAA|29.28 + 0.35) 1,430 + 20 83.69 + 0.24
IAAA-122504 0067-1 3K IV-3)E AR ) AAA|29.83 + 0.39| 1,480 20 | 83.14 + 0.23
IAAA-122505 0067-2 3R IV-3JE AR (hhiktEdm) | AAA|-31.54 + 0.37] 1,520 £ 20 82.74 £ 0.25
TAAA-122506) 0178 3R IV -4JE FlSE AAA|-29.85 + 0.38| 2,870 + 30 69.96 + 0.22
TAAA-122507 0225 3K V2 )E i AAA[27.07 £ 0.39] 1,900 + 20 78.91 + 0.24
TIAAA-122508 0382 3[X VIb# F 52 AAA -30.66 + 0.32 2,460 + 30 73.61 £ 0.25
TAAA-122509) 0426 3K IXb-2)F ALY AAA|-29.83 + 0.49| 3,590 + 30 64.00 £ 0.22
IAAA-122510, 0780 4K V2 F AR (Rchh ki) |[AAA-30.95 + 0.33| 2,180 = 30 76.28 + 0.26
TAAA-122511| 0916 41X VI-1/E AL AAA|25.70 + 0.28| 4,110 = 30 59.93 + 0.20
TAAA-122512| 0923 41X VI -2 fE ALY AAA[-28.40 + 0.43 4,650 + 30 56.05 + 0.20
[#5493]
FV—-16% BEREER (1)
. 6 PCHHIERL s N "
Wi sl 1o I R 20 B4 AR
Age (yrBP) | pMC (%) (yrBP)
140calAD - 155calAD (12.5%) .
TAAA-122496] 1,860 =20 | 79.34 £ 0.23 | 1,810 = 24 |168calAD - 195calAD (23.4%) 13?)(312111,[:])1)_.23511211&%((923 'gof’))
209calAD - 241calAD (32.3%) e
37calBC - 29¢alBC ( 8.4%)
22¢alBC - 11calBC (12.0%) .
TAAA-122497| 2,090 + 20 | 77.08 £022 | 199224 | o0 (37.2%) 44calBC - 62calAD (95.4%)
40calAD - 49calAD (10.5%)
37calBC - 30calBC ( 7.1%)
21calBC - 11calBC (10.7%) o
TAAA-122498| 2,110 £ 20 | 76.94 £ 0.22 | 1,991 + 23 2¢alBC - 29calAD (37.8%) 43calBC - 60calAD (95.4%)
39calAD - 50calAD (12.6%)
51calBC - 5calAD (64.6%) | 102calBC - 30calAD (92.6%)
TAAA-122499] 2,110 + 20 | 7694 £ 023 | 2,026 £ 24 | 1) 1AD - 17calAD (3.6%) | 37calAD - 5lcalAD ( 2.8%)
154calBC - 137calBC (13.0%) .
TAAA-122500] 2,140 + 20 | 76.61 %023 | 2,078 £ 25 | )0 b o0 (55.2%) 175¢calBC - 40calBC (95.4%)
157calBC - 135calBC (16.6%) .
TAAA-122501] 2,170 + 30 | 76.34 £ 023 | 2,083 £ 25 | " pl ol (51.6%) 180calBC - 41calBC (95.4%)
TAAA-122502] 1,540 £ 20 | 82.59 £ 0.22 | 1,469 + 22 |570calAD - 619calAD (68.2%)|557calAD - 641calAD (95.4%)
TAAA-122503| 1,500 = 20 | 82.96 + 0.23 | 1,430 £ 23 |611calAD - 646calAD (68.2%)|584calAD - 655calAD (95.4%)
TIAAA-122504] 1,560 + 20 | 82.31 £ 0.22 | 1,483 + 22 |562calAD - 606calAD (68.2%)|545calAD - 632calAD (95.4%)
435calAD - 490calAD (20.3%)
TAAA-122505 1,630 £ 20 | 81.63 £ 0.23 | 1,522 + 23 |535calAD - 594calAD (68.2%)|510calAD - 517calAD ( 1.2%)
529calAD - 604calAD (73.9%)
1112calBC - 1101calBC
(6.3%)
1086¢alBC - 1064calBC  |1126calBC - 974calBC (92.5%)
TAAA-122506| 2,950 = 20 | 69.26 = 0.21 | 2,870 £ 25 (13.3%) 956calBC - 941calBC ( 2.9%)
1058calBC - 1004calBC
(48.6%)
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. 5 PCHHIEZAL JE ARG E . .
WERS o omr | oC | P I JEF4E A 20 JE4F{ i
28calAD - 39calAD ( 1.5%)
. )
TAAA-122507| 1,940 = 20 | 78.57 + 023 | 1,902 + 24 | 77calAD - 126calAD (68.2%) fgggﬁ& 1;‘70(‘;‘2:1?])(?02'20//"))
- . 0
195¢alAD - 209calAD ( 1.5%)
751calBC - 687calBC (27.0%) 1 1 gaacalBC (27.9%)
- 0, )
TAAA-122508 2,550 30 | 72.76 024 | 2461 = 27 |007CUBC-640calBCI08%)] (200, 15¢  479ca1BC (55.4%)
594calBC - 511calBC (29.4%) | o™ o 19%)
433calBC - 429¢alBC ( 1.0%) :
1965¢alBC - 1893calBC 2025calBC - 1883calBC
- + + +
TAAA-122509| 3,670 + 30 | 63.36 + 0.20 | 3,585 + 27 (68.2%) (95.4%)
352calBC - 295calBC (45.4%) ,
TAAA-122510] 2,270 + 30 | 7535 £ 025 | 2,175 + 27 | 229¢calBC - 221calBC (4.9%) igiﬁiggﬁéﬁiﬁg Eﬁg‘fg
211calBC - 185¢calBC (18.0%) i
2851calBC - 2813calBC
(19.3%)
2743¢alBC - 2727calBC 2864calBC - 2806calBC
(6.8%) (24.4%)
2695¢alBC - 2620calBC 2760calBC - 2717calBC
TAAA-122511| 4,120 + 30 | 59.85 + 020 | 4,112 + 26 GET% 154%)
2606calBC - 2601calBC 2712¢alBC - 2577calBC
(2.0%) (57.6%)
2592¢alBC - 2589calBC
(1.4%)
3498calBC - 3435calBC 3517calBC - 3396calBC
(60.2%) (81.2%)
TAAA-122512) 4,710 £ 30 | 55.66 £ 0.19 | 4,650 + 28 3378calBC - 3370calBC 3386calBC - 3363calBC
(8.0%) (14.2%)
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