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131



5 AR

« b F 7 ¥ (Aesculus twrbinata Blume) FF/ 58 FF /2 FE

WALH T, R MBI T MR T, HME 2 - SWAHA L THUIEL, %
Fcd o TEEE MM S5, HTEMFELEAA L, BILITRIACAY], MEEZ S AREARE
Hoits, BAHEEIEEIE, B, 1 - 158k TR 5.

« H I AN ¥ 3% (Zanthoxvlum ailanthoides Siebet Zuce) I H P> Y a g

HALHT, EEEREMEA 2 - WA HWCBE L THEL, FRBCmD - TEL RS
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(PLD - 18595) .,

#F S EBCOREHL, FEHAFWATH L LABK #HER TR, #FFH LBEO 30 (PLD -
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72s
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i#S D103B %6+ L7-# (PLD - 18593) {4 158 - 136 cal BC (4.2%), 114 cal BC - 5 cal AD
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AR A~ 100 "C yr, FHOISHGREERERT I EAMON TS (Sakamoto, 2003
i, 2000). 4@, IntCal TEAE LZBEACIEMIE, KA EEREOFMRE b 8t s 100 FRED
WA E L SN, LA 2T, SP 5B OHEMOTMORRERE, HAHRES ImCal £ A%
EAREnEOLOE, HEBCEHbIvERINVESH LML ELSNL, SP5BESR
S B AL AL AR o0 W ] (2 BR A A AEAT RL I T R R U AP i RS 2 TV B, PR ICal
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SRR YT 5. HPRTRIEBE 6 CRAER L LS ZEMLH Ty a0 TlARY
BoEENS L B EEHEGY R Ty a0 THASROEEIIRG L E2 605, H
Ff L TBROBEAIEAD S, HrdfiEs o sk R, Sems s il Lo KER
A6 HEAT - BEREE L IRER BN 2 VA ERE N RTH LV F2 605, 2720, 3
MO AL L ~ 3 RIZHA 50T, IntCal & HARN A L OXEOLHIZ, FBOERITRST
WLV E L ORE,
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Lze S OfPRIEFRERREIICHS T 5, A6 A L2l 3 o E Rl to{ L,
S E 365C ASHA] 2 4UHEE 2 L O I BRERHL I O T EYEASE V. 22250, 3 AORFEAEIRIIL 1
~3MRZHAEDT, IntCal & HAEMA L OBEOLHI, KEROERGRTH LN LEE LS
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(Wl ot/ - 500 AMSHACIGE 2 v — 7 (i 7% - FRERIC - FHERT - BEED -
WHEAH « /Jvikdk— « Zaur Lomtatidze + Ineza Jorjoliani « *PHFAHE)

BEXE

TEH I (2000) HARMIEMBRO VL 76 2 R0 A BLE T ENROR L IB4E RERBOELENLZ0E
181 4.8, Hitip.

Sakamoto. M., Imamura. M. van der Plicht. J. Mitsutani, T. and Sahara M. (2003) Radiccarbon Calibration for Japanese Wood
Samples. Radiocarhon. 43, 81-589.
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ZOBEKIZOVTHARBEINGSS L DNAGH 2 ERT L 2 Lk o,
B MRENiE

TN EREREOE (66) L0 HMEL 20 MOBEHRTHE (HHA), £V, KRBT
ATORFHI VTR 2 IS LAz IR & MR MRl (% it L e Al AR iR R
FFTRHELTwa e, BFEOES LIREE%E Tl Image] v 7 FEHWTAHNL 22
THEAOH TN, BEFADAT L AY—X () £ 26 ICHT#R
FHEMEF2—7IZAR, ThFE—X L a v h— (%R &) 2L YRR LA. £DNA
DI 213 NaOH & v 7 b o ) ik & — Sl L o 7 v o D il B e (A S,
1999). ZOFikit, Hb#BO DNA #HBT 3RCHVGATVAHET, B - REEOEDNA
A L7 DNAMME, S8 LMB e/ 4B, a5 3d—Yare@tslo,
WA 4 Bk (RMAEEAR) AT LY > v d 747 axba—nk Lz

fli L 7: DNA BT @ 6 2@ 22V T, Ex Taq (TaKaRa, Japan) % fiv: T PCR (Polymera
S E Chain Reaction) #:12% ) DNA #8100 L7z GEMA LAY 5 4 v — ORI EHEBRIZFTT,
(DHERREDNA @ Rplt4 L Rpli6 L O {27 MM T (Nakamura et al. 1997), PS-ID #fik & 03T

Wi, IOHRERITTAIET, 4 RCBLTIERMESLLVESERLEETE S,
(DFAREDNA @ 010058 T (Takahashi et al, 2008) ., /2B TREFLFRETE 2.
@RERIEDNA @ PaN & TrnC L ORETFMIRT, £ FBWCRMRELRECE S,

@ 346 Hetufk (Os Waxy) ISR HBEFHRT, 17 CBVTEF, HLRETES

(Wanchana et al., 2003},

B4 # W6 RE kR (Ch6) ICHRTLFRT, 1 ACBLTEWS v h b vzt &

EEHTED,
® A #9 7 BeBBICERT 2 BET AR (Re) €, Hi () 0B 5, R (Re) LR () &

% )T 5 % (Furukawa et al., 2007).

DO~@®DHiskit 1 HO PCREWEH VTS 5IZF L7 T 4 ©—T PCRINIE o720 PCRINKE
BV TREERMF, SUSHOMBIZEEE L. PCREWE 3.0%7 0 — A5 L TEAKDE 7o
THIFEH 1 X0 DNAWTH 28I L 720 PAEo98E 2 T, WREIC TURer € A 2R L
PCREEM %)) i L 72 k. ABI PRISM 337 Genetic Analyzer (Applied Biosystems, USA) (=X b1
FERC & B L 720
C RiREER

SRR L0 o L7238 (66) PIRBRE I 1EE < B LM TE A LT (50204 RIK,
FRAGLERE). Co9s, —MICWLE LBEdo% CHBAFES LN (BH20TE, 5
HTH) S et BFEESAFOMTCHEEEALNL, £ ThooBENKAVEET
Hollbhs, BEFHREZELL TRV I Loz, M LEERII2VLTRSEREH
L, HEH1.45 ~5.63mmTHIA1.16 ~ 2.08mm L, BHEHE LT EELREETWREATVA (8
0%, B2, AL, TASOBRFERZETOS FOET LIERE (BRERED, RELTY
f2o o T, RIEPRRKRWIML 2ho/.

MAFE20 2122V C DNA % PCRIGIE L 2454, PerN & TrmC E 0OJR{E T W S5 £ OF PSID S0
ThE, FNENAL (P> 74, 10, 15, 18) BLU'5 4 (6, 17, 18, 19, 20) THIFEHF 1 X0 DNA
WA S (94 9514, B39%). 6O PCREWIZDW TR ZBT L2, H
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O xR EF LRI TH o . &b, Of100 THEMFF A X0 DNA #WILED b ivkdol,

A M6 Rk EB (Ch6) ®DNA v—#—TPCREMRL - & 24, BUCORNTRL L FRAFE
LRELESOPCREMIE. T, 38 (X710 17 18) HLUF6 4 (M4, 12, 13, 15, 17,
20) CROSHL (KGR, H30%). 2oL, 5464, 1213, 15 17 &, F1-R27 54
w—ty MIBWT, 2ZEHOWE T4 A0 SN F, Fr T 1T REE L
WRHCHIN T 5 DNA < FAEB O, CRLDEPII>LTHERNERTLAEZS, 21
FNBUEORE Y v K= B LY v K= LR CREFITH -7z LEORE, By vz
HTHN, ZOIL, 2 TN0, 18) BLUI A (F4, 15, 200 FEATREN S vH=H
KIS L UMY« H=ARUCHIYS B DNA & 4 7 Thot (H39%). T4 18 (27 h17) 12
WA R AR B Ay R EAHAED B s AT ORTH - 12,

3B 7 REECERTLHEOG MO IRET (Re) @56, BTy »HIRE PCRIMEL
fkIAH 9 (F TN, 4.5.6.7.8, 12, 13 17) THUEOA F L F LE 20 DNA EmH
Bob it (BITHED, LRIV THERWERBELAL A, 3HOEY (4 Fh4d,
5.6) itBEDA FDAE, FEVHEE () OF ALB LENTH- 72 (B39K). LB, Way H
@ PCRIMATIE, BUED A 2 L[ LEHERO S khotz,

BEnZ &t SERTHLE L ABoMSCHE LTyl BRoORY Y K=
B AN AL B A THEZ LB SNS WY A TIET RN (R HM)
SR GRS ~ ) LBV TN STy 2 (B40F). $72, RIFRE BT LN
A L MR (~FOR) @, REMFOALSTPHENRIIIEVTORBSATYWS, 2
O bbbt E, MLRATIE HERREREA S SR A THA QRN Y v H=n ]
LMY v AR RUZHIY T S DNA & H LA R4S ShCwizZ &, By 4 7500 AT C#
AN TOALOBEMASHEL LI e S o0, £, Yo ForBICHYST 5 BRIEDNA
A4 LABTERO I S, 24 (3 b4, 6) 13 ReBIET BV CHANEBO 4 24T 28
B (re®) 2 A LT (B0 2084 FiE, 20855 RBEFEE REY) THa Liliko
EAHEIL D (Furukawa, 2007), BHoOgEMbE, 2B 200 0L 82 BEDER L1
ORIV TH LM THNE. FORMNTEMESNL, FUkROERZEE 908 TUL 280
Betu (kTR ERUC A DRORISH % ho A FIIHEL MTENE T SRR TV Do, EIWHTE
wanh <, ok RS HEHI O/ TR 5 ME () FReEShT0E. 20
Zehnthl nBTHoBEEIIEVT ReBEFH 2HOBEHEIIBETRHE T2k
MO BAHREO M FARFENTHLZ LA BN,

(HRUEH R RT AP0 SANDRSE M sdd SC¥EH © SANIRCE Hitheidh, WHET)

FELR

FATIE BHES, el 1999 vAFE—-Zia v A—2223 1 PEESLODNA B L FRNARIBEEOR L, rH
FERSES | GBI 25 : 18
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BEMMA S ok LAo#E (388) 120w C, FRZBERIZ X Mo, R UFICP Bt A e v
ERsoEzBEL LTRICERShATHOEN{ S ERSECME L. ThsofIisw Tl
b
B WAl B LR
a  MPENH

MO M A - HAE S DA0IB @ X31Y304 T Ao TENTH IXAIIRRIES - SOE X8 -
EHDIOAC S A P
b Mtk
(i) WhGHN, YHRBR S & ER RN ML

SR TROFHKILEF R A LTIy, PR 2 CIEHA L. #RBERRA LT
ZH, HEOIHE Lt £ THBH Ay — L FRFZE LA CHREL 2. AEOILV SR
DSBS R L 2,

HEDALIZOVTE, BER0mD ) > 7R =71 FEGEHAL, 6m% 142 LT 35m
DRGS0 G 0 L2 RATA X tha0 D (00 A AR & L TBUCR L o BWAOIRERKO 4 IS
BRMEL (MC : metal checker) % HlVTRIEL 2. SRBAICHA o CIIBIMEE L LCHEL
BEHL LSRN (15me X 1L.5mH, 20md % 20mH, Smé x 5mH, 10md x 10mmH,
16mmep % 16mn H, 20mm ¢ % 20nm H, 30mmep x 30mm H) A L, ZhioglhTéREoREs+H
Wil 7z,

(i) SitEX #8HT (EDX)

AEHREOBLA & WA T OB D ) = 300 F — 5 POHOL X TR 7 (EDX) 217 %
Fro HOEXMAMTENG, XEWCRESSLXBERMIATHILIZE ST, AP A TR
BHOT AN F— 2o HFEXAERES S, Zo X8 SRR clEm L, B b otk
AL RIS LR R 5. SOEXEIHTRR (R TSRS - 310R T © X
WH—4'7 b Rh, X#EGE : 8K 1mA, X8EE G0kV), HHSEERFE 7 ) — SiLitHE)
IZEoTHBE L7z ST REE L ZHE | mBEORTTHE,

(iii ) ICP ¥UtHHE (ICP — MS)

SO FEN I % K 5 7200 ICP #5747 (ICP - MS) %7 o 2, ICP BUliksprid, MeE 75
Z= (Inductively Coupled Plasma:ICP) 12 & 5 T4 4 b SN BT 2 ERaHaH- A+ L 2 LT,
RHFEOEE ST HETHA. IR L REE (AR -+ ) CRAL ok Bz ®RLTICP
B %® (72 L2 b 72 20 —HH Agilent T500cs 81D 12T BUH ) $ O FIHE 1k 204 Ph,
206Pb, 207Pb, JUF208Pb OMIELMAEL, #6hMEDSL ) ERMEOIAELE Rz,

C MRS Lo

PhlEf ke p s o HdL &, O8Iz, XBUENGIEEI6, K UBEHRIL 5L
REET (2, ROPAEXBIATERE 151 ~ IS2HIcENEAUR L2, SRBOMERRT MIFIZ
E24 1A
[AUkHFS Na1 8 (388)]

SR © SHED 60 puoFREE L W S D, 8 57 8onx W20 0nm x L X 1.4 mm, MBI S5
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Tl G 0.25g RIS L 850 BRI O AT I L7z
HORXBH WO 3 T, ROWNTE O 1 r B 204 L 2o 8% 151 ~ 152 EIR L7 88
SnA476 ~ 80% & WEIE (CH S oat, RE, RUWEIEVARGHCuA ] ~2% b kv,
SoRMALOSHEE LTRINL 2 8RR £ 05 L 288, 1I52EIZR+ £ 912, #MCud 69.9%,
Won A2l 4% FRFIRL L. PIEBE DIRINL 7 MR ST O )i A 2 s of R & 1 (U2
ML HZ, HOEN TR O PL65% L LI TH S L HIW L1,
ICP TR T - Pb Rl RfR i firas A 2 Al 2, M UBOB I LAz, BH#M 1, 212 Bl (450
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BHEFE R B8R, ARSI 6 M0 (= MM g, A¥, e/ % 4
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FEF A ERHCEE SR VTS, BRI TR
* 7 IR UK (Pinus subgen. Diploxylon) < 7§l

W)y AR AT & RIS TR S b, (HEE O RH e S MH A~ OBIT LR~ 2Pl
LT, MHEOWLEY. BEMIGLERHECZ0 6D, WL, (GEW, FEl k¥
B, ey ARRCTHE S S, EFRILIERRE 2 5. BOHBGEF AR SR koRE
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BT, MO R, BRI AT 2e 515, IR RO TS
Ho SPEFEEHLIGE 2 8~ by BT, 15PFRS 1 - 3. MOMEIBIZNY. 1 - 105,

« 4113 (Chamaecyparis pisifera (Sieb. et Zuce.) Endlcher) & /%8t 2 &g

T LR O S R TR 2 s OEE O RS SRH I~ OBTIEPR0T, B
HEpoEdg . WGBSR SR 5, IHAEIEERO A THE SIS, IR
fLide 7 2B~ AFHC, LS¥IZ 1 - 3. BOSMUZIEY, 1 - 108RR.
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« 4 RH X (Cephalotaxus harringtonia (Knight) K. Koch £) 4 2 v HA 274K
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HHASH B IR L, FRRIED s TR M S 5, MWIRIRILEA L, LRy
PRy, AR S EARESES 5L, RATEENE T 1 - oz, 1 - 504l
o HOHHLEEO TR A L RSl A S b
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Wzmd o TEA MM S 45, UTEREILEH L, WILRILRIC AR, AR S AR A2
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FEHE, ATASHECHBENG . MTRERTHS. (2 HvIE TEDOME CHIELE KT
AR, — RO 7RI, TS ENISAZY. MTRESTHS. rY¥yid, &
WCHELEHPESE . MLELeHETHS, 12 /52, REro@ETHEH S (, M
WR#ETH2. bF/ 5, BRTNLEERTHLY, BEEREV, & FiEFHE, HELREr W
¢ MTREETHL,

pEORBE L, T RHRIL ML, B BEMIZIES A BRI T A SRR
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BeEAEOBUAH PR SN EEL6RL. BHILE, AZXYEGHELTWEVEOD,
FUHMOLEME BN D01 1 YA OFRLRBROWKIZEFT 22 Lh b, AFET
EChol b XL HND,
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placentula, Cymbella naviculiformis, Cvmbella silesiaca, Cymbella wmida, Eunotia bilunaris,
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Eunotia  palude homboidea, Eunotia inalis, Eunotia praerupta, Fragilaria capucina, Frustulia
rhomboides v, saxonica, Frustulia vuigaris, Gomph acuni . Gomph

Gomph augur, Gomph biceps, Gomphi clevei, Gomph gracile, Gomph
minutum, iph parvulum, iph sphaerophorum, H hia amphioxys, Meridi

cireulare v, constrictum (NLC.C.), Naviewla confervacea, Naviewla contenta, Naviewla cryprocephala,
Navicula elginensis, Navicula gallica, Navieula goeppertiana, Navicwla ketschyi, Navicula mutica,

Navicula pupule, Navicula veneta, Neidium affine, Neidium ampliatum, Nitzschia nana, Nitzschia

palea, Pinnularia acidophila, Pinnularia appendiculata, Pinnularia gibba, Pinnularia interrupta,
Pinnularia obscura, Pinnularia schroederii, Pinnularia subcapitata, Pinnularia viridis, Rhopalodia
gibberula, Stawroneis phoenicenteron, Surirella angusta, Sywedra uina, Tabellaria feneswata—flocculosa
2) BRI 0T

DAMXSD 8 (E17414)

B & B O AL O R L LA B .

VR (M) TI2 EERER SV, #RASEIEHAH)55% & G B, EKFEEMT, Bt
HEHARIRETE T L 5 4 Eunctia praerupta & Eunotia paludosa~rhomboidea 70 5 L, Ui At Hio
Meridion circulare v. constricum, FEEEEH O Hantzsehia amphioxys, Navicula mutica % Z9SWB+ 5.

VR (MUCRGRE Q&) T, HEEEEEARS & DDk REtiiC. MR RR SRR T
4 & % Eunotia praerupta 7@ 5 L, ¥ - (pIETERR ) Navicula yarrensis MBI 5.

IOKG (e el A RERR G - Hil) T3, SEARASEERIAHIS0% & bsh, ¥ - bR ILATEBETE A 35% %
dith B, HARREME TR, WIREHRRE R T L 5 D Ewotia praerupta, Eunotia pectinalis,
YO BRI AKPERITIE, Synedra uina, BIRIBUBUSHERHNIEET L 5 2 Gomphonema acuminanm % E#H¢
L

@RETIE, ¥ AR T0% 2 B0 S & G 2% ), BREEHEIN C 2 B, 3T - A akk iR
Eunotia bilunaris, iR RSTRHNTL & 2 Tobellaria fenestrata—floceulosa #7855 L, FikAE
Y8l 0> Eunotia paludosa~rhomboidea HPEHILL

GRGTIE, FEOWR TR L7 Tabellaria fenestrata—flocculosa H58M L. Eunotia bilunaris 4k
5. WAAEHRO Eunotia paludosa—rhemboidea % £ 12 iR IR SAGEET C 4 55 Pinnularia
% minutum % EHSMBA B (2AZH - kR CIBIRE
MBS BRI RE T 4 B 5 Gomph gracile, Gompl Er VL

DR TIE, FARFEEE A5 % % A APk RO B, WK AT,
Pinnularia acidophila, Eunotia paludosa—rhomboidea "8 &5 L. Gomphonema minutum % £ #4f6H 4t
B Y- WFIEARERAE D Eunotia bilunaris, ¥ - WFRKPERLO Gomphonema parvulum # X AHBA % .

2KTIE BEEEESH TR 2 D B AERIE LW,

1ETE, HEEER Y L OO A EN A 55% % 4% Ewiotia  paludosa-riomboidea 7
& L iR s B R B R T L & & Pinnularia gibba, Pinmularia viridis % 0B 5,
@DARKSD9 ($17514)

BRI L FERELE O B S, T L D AERCE T 4.

®RITIE, B kAR PEREA S 40%, BARAEIEMAT35% % &b B B - i hARMEMIE T,
Eunotia bilunaris, #ARAEYEM T2 Eunotia paludosa—rkomboidea #7885 L, Navicula ervprocephala

gibba, Gomph augur, G




WA SR SR

AL, I AT IE, Gomphonema parvalum, &R TIL Pinmularia appendiculata 7)¢
PHEV.

R TIE, BRI 2 D RARAEEE TR IR AR B C & B 5 Ewnotia pectinalis,
Eunotia praerupta, Pinnularia gibba 7 & 3504 %

R T E R ERETIE, B, RS & b L LA B 2R SRR A
$940%. ¥ AFIEAKTEREA#30%, - FFEURMEMASI20% % &b b HOKAENEN T (2 Ewnotia
paludosa—rkomboidea 855 L, Navicula ervptocephala 7¢F# 1L 4. 41l kYEH) Eunotia bilunaris,
WFHEAK AR 0 Gomphonema parvalum HHES T 5.

3T, ¥ - ARk o 2 WA 25% 122 0 JL - GFRKIERATIIN 5, 3L - 6 1kakdE
BT Eunoria bilunaris 75800 L, TGO Gomphonema parvalum #0474

2T, HATEEHA 0% L E % 5852 & 3 \2% U Eunotia paludosa-rhomboidea 35+ % o
FABKSD4 CGE1761)

R LB AL . TR D ARRE TR 5.

4T, WARAEIEEO &0 & B G eRRE <, RIZH - kR S . RO
Eunotig bitunaris, UT# AN Gomphonema parvulum, R ANEIEMD Eunotia paludosa—riiomboidea
HE L, HARAEEILD Achnanthes hungarica, Gomph minutum, Pinnularia acidophila, PE4EE
) Pinnularia obscura, Pinmularia subcapitata % X755

3RTIE, THO4BEREZELEED SN2V, U MR 5 - 4ok o b0
HEENCLEL 2D, WAAEEMANMT 5. Il A Eunotia bitunaris, - HEkERE O
Gomphonema parvalum H5H3 B HA L, @A SO Eunotia pailudosa—rhomboidea 7R+ % o
THR M AR ER I BE 0 Pinnularia gibba, Cymbella naviculiformis, Tabellaria fenestrata—flocculosa,
Gomphonema gracile % 7N+ 5.

2RCHE, BO- WFRORMERE, 3T - AFIRRIEEE GOARTVEREME BRAEEERO S5 WEANTIRE LI
L Z, M- AR Tt Gomphonema parvulum, ¥L -« 811l RKAHHCI2, Eunotia bilunaris, KA
VR T, Eunotia paludesa—rhomboidea % .12 Gomply augur, Gomph minutum HHEHE
\ZHBLL, PEAFEETIE, Pinnularia obscura, Pinnularia subcapitata, Navicula confervacea s B9
E R
@BHIX S E 224 ($17714)

FEHME & R DL 5, FHL ) THOSHEIEE L, SHCi- THEE T 5,

- I (8RR, TR

WARTEE A I 40% i), FL- AP IORTEM, O - CFACARMERL Bl sh®, oPIEEMASHBIT
Do FOKTEMERCIE, Eunotia palidosa-rhomboidea, iR TR SESE FERLRE O Cocconeis placentula,
Cymbella tumida, W~ T 0 IHEHEELEE O Meridion circulare v. constrictm (MC.C), Wififtifio
Navicula peregrina 7485474 .
< I35 (6RiA 5 3/)

BEAEEER O &b 2B EAHS5% A H#66% & { & 0 EACTREIERAE 35%, 3 RTIZM20%1C
o BEEEER Pinnularia obscura, Pinnularia subcapitara, Novicula contenta, Hantzschia amphioxys,
Navicula matica, Amphora mentana Z5 BTGB 2 0 FIARASEVEHCIE, Pinnularia acidophila,
Nitzschia palea %2 %%\, 3 R TILEAA B AWML 5,
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o HMHT A S S D HERURNE
1) ABKSDS
© VR (), VR GROCHCRM SER). TR (bt B AR - )

AR AN E LA T IR B B BE O Eunotia proerapra 7788 &5 L, MW ATEM, 2T - GFILALE
1, BEEEEA DL KERMBAGEICRE LA OMN LRV AR S D, VE (B
CRWEER) TIAF - BRI Navicula yarrensis HHBLL, #AKOEENSH D, #Kko LR T
ATRENEA S &0 IR (P HEBIRREGZET - ML) TE, - (RIS PR L. bk iEA R
R %

-OF, ©F, @M. 28 1MW

DR EERTHE, ¥ kKA < &0, Ewnotia bilunaris 85 L, fAREIEHEH RS
{, @RTIHBIRIL ARSI T b 5 2 Tubellaria fenestrata—floceulosa 734 ¢, ¥ + 4F 1R PEH
bR, RORCI AR o L R SR D, KERBACER L, BhoMY L 1EL
(B RS AT T AN

@K, 2K, 18Tt Pinmudaria acidophila, Eunotia paludosa—rhemboidea % & Oy A EPEREH®
B, FCUPbokibEE, B - AR A DR, KELIC L kod HEER KR A D,
2)ABKSD9

TFHOGRK, O T EOR Tt Eumotia pahidosa-rhomboidea 7 2 A E A & L
Eunotia bilunaris % ¥ O - 4F ILARSEEVER T - AFGIARIERE, BRAZEEM DI AL R ClEHK
ASEMAR O SR R R A+ 5 . @R TS - SRR R I L, @R TR
FORAEPER AT 5o RN L L RALDSRND 2 CHE AR RSN DA, GMTIR
(e, KERBYS 2D, T OMTRIEKIENHRL %2, BOEMBOUY HVvds bRsh
TWwHH, GRTIHELAN, OFTH) 2BERL PRIV TbITVE,
3)AMKSD4

48, 3M., 2K E 4 Eunotia paludosa-rhomboidea iz X O AR AREVEMAE (, Eunotia bilunaris
% X O - Wik, Gomphonema parvulum OUFFARYERE, PREREEF . ALY SRNLR
WA ENLD,

4) AKX S E 224
DT (8K TH)

Eunotia paludosa—rhomboidea % &' FiA A EHMAE A%, Cocconeis placentuta % LD ¥L - ff-diAktE
HTHRRATSRREN b 222 ( KEMBOEET S R eluitkdRE s b,

@M (6 K5 3R

BRAEEERA S { & D, HORAEIEHE o o AR S RE AR ORBEA M SR D, K
HR o 2B % ORSES B S A
F 3k®

FHLD, SD8D I (VR : #uly) oBit, ne/ FBLYFFBEEC bR o b+

4 & B IR v LB+ Do BLMIROERKE, 2F M2 EIK (3 X4+9) %
AFOFHA AL Tz SDBOTH (VA #UICHE R S &R0 © MAG b B 22 i)
DR D L, ABMEREZL N ROMEOFARAWRY 2. SDOO W (B, ©W) b
EFHLE D S R S HEE S, nr FBOBWADE 2D, KADPSLGHT 4, SE24D1



WA SR SR

A (8K o 2R ICHLT D EEAHND, SDBOIH (WA LR BLSD 9D
T3 (DTG 20, SD4OWMIE H> /258 (ERENLNAS 2 F) OBRDS (R DA
T TR & 2 R Y OMASTA T Be SE24 O (THRAS 3R & ZOMMIZHYT S £
HEALGNLA, KHOG L B e T 77 FROMOGHD L h@{rgshs. REKOSDS
OV (2R 6 L) ORI, FERCKEPLEOFHARE S50, BT A ko
AA@HLA, BRELAGREE RS,

%ds. SE224 (hilEHF) Tl WMTH1W (8K, 7H) ORMIDKERPOEET HPPE
WARTH LA, THM (6R2S 3 TRk LRMEAV LALERRROBRIZ ko020 $72,
WA o b 613 1 F OB EERA S SRR S, 4 AOWRE (HOREHE) 1ZHRT 5 H
MBSO NSV Edn, WHHOBETRRAICHECHRRSANLATWATRENEL S
b,

BEDIHz ne/ 2R EORMROGAT L L AT RELT, KEHLMOPHE LKL
fliEEENS. SD8. SD9. SDAREAODLHNODARTH- LI LARHEN, I
i MRS S00KE L HERL T2 LOTH- LN E L 50 E,

(RS R REAT  rire - WO EERR IR BT - B, JERTHT - &BGET
A - BILRZ, &KET, BHES)

BELR
WRGER] (1993) 106 5 EE 2 k& RN ﬁhﬁftﬂﬂ#ﬂm%ﬁﬂ‘kﬁﬁl‘kmhﬁ MW, p248-262,
REC= (1973) 0 AMEOTER R, ARG E R mBITERH EN 6 R,
Wit B (1967) TERT. A‘rﬁlﬁ pu!d
g (7)1 FHERTZ 13 (G sativa) ﬂ-u- LT WIMERAE 13, p187-193
T #0977 ﬁﬁ"‘f%m !ﬁ“ftﬁ"ﬁ? ®I0%, p2l-
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£
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BN 14 SHAANOER 1

1 Gomphonema parvahim 2 Eunotia paludosa Euno A Cymbella naviculiformis 5 Surirella ovata
(SDOLOR T L) -rhombaidea  (SDB<UR) (DO K L) (SDOTRE LAY

7 - ) g Lo § -
6 Nevieula mn}mwm 7 Niezschia_palea 8 Pinnularia_uppendiculata 9 Pinnularia obscura 10 Pinnularia subcapitata
(SDA-E ( L‘ld?“ (SDR-E) (SE224-308) (SE224-44)

11 Actinella bruwl:mm 12 L‘mﬁdlu umida 13 Eunotia bilunaris 14 Euwmyw.‘inuﬂ.w 15 Frustulia rhomboides
k) I8}

% savonica (SD9EK)

(SD8HE) 24-THE) (SD8-DM)

1-13. 15 10gm, 14 =——10um
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16 Fragilaria capucina 17 bmuphmemn biceps 18 Hamzschia amphioxys 19 Tabellaria 20 Nitzschia nana
(SDODHg L) (5D (SE224-4K) Senestrate-flocculosa (SDATRE T L)
(8D

21 Gomphonema 2 Gomphonema augur 23 Nvicula gocppertiana 24 Pivmaria gibba 26 Naviwla peregrina
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