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List of Microscopic Features for Hardwood Identification] .

#) Arid, 230 S =T AR RO ER T oz,

1.3+5 B3 EWI 56 (65 EEERC-4) — 700 (t mia

a7k O.b:AE B oot — 200 [ b.C
$240E B
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W2l a7 AR SO S RHER K (AMS i)
(BB) Ik B35 S

1 i GalE

BT ARSI, LBISULENIE 027 IS AT 4. PENGRACEHZ. 6 BIEMBRH AR (C-2 1 IAAA-
122312, C-5:18AA-122313) 28TH 5 (N394, Shoditiicik, B CHBIcHER (\Fus
K B72 &7 4 k »OREHN) HPERAXTOS b, B O PEURO N IS OR 2 IR T 5 80l
MEfio . 6, F—H{ROMERELS DI THS (MEETESBID.

RN 6 SR ORIT L5 BHRE N BHEHAMEES RS ELET Es, SThEBHEH
RIEBEOMBEH T, WEBOREEAS S, COMEEM S I TR (10 BRGPRED olmaihtL
TWa.

2 PhEoEs
BRAEH DIEACINGE & R ORRRZNS L &b, (HEORINERTT 5.

3 LSRR TR

1) AR« €ty FEMED, B - HSOMNEMERD RS

2) FAVERRET SR8, T P TUAETS (AC).

@) BE-7LhY - B (AAA  Acid Alkali Acid) 2UNC & D AFRERE(E2MICIRDERS . ok, HikTh
T ASZETHRL, ERT L5, AM UIICET SRELFETIE, R Imol/ £ (M) OHIRE (HCD
EHWB, T AU MBIk R L (NaOH) RIFHPE IV, 0.00IM 5 IM £ THR&ICiR
M2 LR UAATT S . T VIRIERY IMISHE L f2RRICIE TAAAL, IM RO TAaA | bk
LICidid 5.

AEE R, REEE (CO) BREEHS,

WS A Y ToMIEREERNT 5.

WRL Rl s UOKETETL, Y2770 b (C) AEMREEL.

Y5774 FEAE Imm O Y — Fiiny BT LABTHES, FhERA—LICIhiAZ, Mk
W5,

(4
()
(6]
(7

4 i hiik

AR — R L U fz MCAMS SHISERNEC £E3)&45H L, C 318, 9C I 19C/=C) , 1 C #E (4C/=C)
OMEET. WETIE. KEETERR (NST) pERIE NS 2 U8 (HOx 1) ZERREETS. C
OBREEL 50 2475 2 FUHOME & FIH 2 5.

5 Wik
(1) & 2C I3 BARBERD 1C JIEE(IC/ CHEIIE L SR S O T He TAHER (%) TE LT TH S (K
1. AMS i KB MEMAERY, &ic TAMS) Likidd s,
(2) “CHE(% (Libby Age : yrBP) 1d, MZEOALD "C LA —ETH -2 LIGEL THES O, 1950 %
FEHUE (OyrBP) & LTHMAFITH L. FIMORHICIE. Libby ¥ (5568 ) Z M4 % (Stiver
and Polach 1977). “C#:{UE 8 "Clo & - THIKGREMET 288N H 2. MIELEMAER I,
WEL TOARWIEBEE LTHR 2SR L. "CHERESEER, T I HEWDT 10 FH{ITHRRE
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NH, Ffe CHEROBE (£ 1 0) &, WEO CHEUHZOMBITMIC A BHE) 682% THB T
LT B,

(3] pMC (percent Modern Carbon) (&, ERMSSICEAICH 45 MBEGRO “ClREONETH S, pMC AV

(]

6
6
o)

T (CAVPE) R EHVERERL. pMC A 100 LLE (C ORAERIEIHERR L MSLLE) Ol
& Modern £9°%, SOffit § “CIoko THIES 248 B 57b, MELMEX 12, MELTY
ZEiliEBEM L L TR 40 KlorLi,

BHERE I E I, AEOOMBHIORHO “C A TR h - BRI R & 5 L by, BZo cil
EEE(L A E A HHE L. SUEUSE ST H 5. FERIERRE. 1 C RIS B UE ML O
ERIEWTH D, 1 EHEGIE (1 0=682%) HHVE 2EHEREE (2 0=954%) TELRENS, ¥
57 OFEA UC R, BRASERE R E XY, IIERET 0 Y5 L AEhatiug, § CCMiE
Zffo, FHENDZV SCIERITSH S, S8 GEMBE XTRET 0 Y5 LS, F—2OKRiIck -
TEfENE. . 0¥ FLOMMICE > TLRBNRES b, FROFHICHI->TERTOMM
ENR—T e BT 0N HS. TR, FERIEEOIIC, IntCal09 7—%~<—2A (Reimer
et al, 2009) %HIL>, OxCalvd | B4E 711 % 5 Ly (Bronk Ramsey 2009) Z MM LIz, BSERIEHINCD
Wl WEOT— <=2, 705 Lkir T 50 E8L, 70T LNt b IcBE
fliE LTH2ICRLE FERIEERZ, "CERICRDOTRIE (calibrate) EhizfRiTHE L
AT BizIc Teal BC/AD) (£fzid Neal BPY) L) i T&Ens,

L
SHERERH T ARBD 1C HH0UE, C-275 1810 £ 20yrBP, C-5 AF 1850 + 20yrBP TH 5. FFERIEFNR (1
it C-24% 140 ~ 241cal AD ORIC 3 ORI, C-5 4% 127 ~ 214cal AD OWHTREN, LIFNEHE

BEfCHRINGUSIY 35 (Avbk 2000), LA S e 2 N B B K D KBS O ER BT L > T Y, i
ENFERIOB L - e B 5,

i, C2, CSAEENS | ~ 3 RGO ERIEICH L TE, JRERTE S Hiv 5 h 38R InCalog
128 LT AP A AEECH O IR AR BMNIC W2 2 EOiRiin' S 4 (2% 2000, A 2010 % ), &0
HAREd A E DT Ch S OMERREBEIIE LSS, CCTHETAMIEFMED &8L (s
BEtEA B 5.

WROBE IO TRE 60% 2R S HaT, {LP0RL, i LORBEED 5 hku.,

Haok
nE | & vom 8 " RESY
HEEHS BHa FRER AT REpBRE
%k s Liby Age (yrBP) PMC (%)
1AAA-122312 c-2 6§ BEER - AAA | 2332 + 044 | 1810 + 20 | 7883 = 023
IAAA-122313 5 6 SEEH R AAA | -2578 £ 039 | 1850 * 20 | 7938 * 022
[#5461]
Ha0k
& "CHIERL
MEES E’m‘:ﬁ | o EERE 2 o BERRE

Age (yrBP) | pMC (%)

TAAA-122312 1,780 £ 20 BO0 + 0221809 + 23| 16BcalAD - 195calAD (232%)

140calAD - 15¢alAD (121%) | -y, iy - 285calAD (9338
200calAD - 241calAD (3208} | OACalAD - 315caldD (21%)

IAAA-122313 |1.870 £ 20 7926 + 021[1.854 + 22 127calAD - 214calAD (68.2%) 85calAD - 231calAD (95.4%)

| B3 |
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27k

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

/bhilE— 2009 SERHLG LMK ORER, A NI . SERFROREED WA SEMMORUE
b LZoE, Bl 5582

JEHAIE 2000 FIAZERIASERGIAEIOBSE 14 5100 5 SR ERHRORE, SRR L il
OFaIR . IR . 225-235

Reimer, PJ. et al. 2009 IntCal09 and Marine09 radiocarbon age calibration curves, 0-50,000 years cal BP,

Radiocarbon 51(4), 1111-1150

BiAER 2010 BEIEMERE HATEMA—#Ed 55—, 3 5 BIERINE & BASER S 8 0 LPRk,
CBE) e 7 B 4557 . 85-90

Stuiver M. and Pelach H.A. 1977 Discussion: Reporting of 14C data, Radiocarbon 19(3), 355-363

IAAA122312 R_Dale(1806.2%)

IAAA-122313 R_Date( 1854.22]
Y.

ot 14012 1%} 15560lAD 127 (88.2%) 21dcalAD
168 (2325} 198calAD probabilty
308 [32.9%) 241calkD 5 (95.4%) Z1caD
G5 4% probataty.

Radcarbon detsrmetion (89)
g &

Racccarnon duarmeston (B9)
E B

2600
1500} — =
T e g Lo 108 T 2t W
Cabeotnd 62t (calAD) Castetnd oot (cHBCAD)

HF241E [B%) BERESFKIFT
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WIW LT 7 B Ko FAREESE (1)
AU VER SUESE T 411

@raic

Ea7 e B E QUELMDENTAEPY) . K Tl O i FE S WIS L TR0 IC X DBl E
NEHETIHCIRT 2. AUBFO SR ORM. M ¥ o h 5 # S (o s of it A
EENTHDED, Sl (R O NGBS RS/ 2L RRE . IBIRNTEH
LHO RO RIAEEE N TS,

AHLE T SRR SEREOIRAE THEE L 22 RO RS HER OB (& < ICRHAONTIERE) ZHME LT,
CHEOTRNEANT 5 LHOLAE (HRNE, &Y 8, 24007 L) IHE L, Bfe Rl
i, Ea7rMBBETIE. ChETIC 6 BHMNSE LT 0 BMNE HGICABOBEENSTONTVS (M
No 13562), T T, AHIETE ERLMHORRE 3B, Bilteii-of.

1.atH

BURE. FIRARIC IO JA AU LTS AR X N D BRI s 6 (o L] N L (R
PR R, ELORETRRE NS DRI NS 3 A (o 207 I OfG (RRBARLL i),
No3 i 7 MRCFRG CHRBERLL RER). Dad 7N L ORSORLE LS. SEEOBSHNK D RIS f b
A (N5 1K 1AL GOBINEENL) BXU NS D RIS hiz b (N6 M 2813 WL CLENREE)
140, 36 HTHB,

SNSOLWIHOWHEIE (K FOYR MW 1984) 3, 1M £ (b D ALIC GREE), TH
2 T (Na2) ASCL CHiERE), FIFRM (Na3) A5CL. LN (Nad) ASLIC, 78K 14 £ (M 5) #CL, Na
2813 L (%o 6) A LIC THY, FEFBOLNETHS. F/z, L@, 7MW b N 2) 45 10YR2/2 (1
) THb, cofhd 5aHIE 10YR2/3 (8) &, wWIhbRERBO L aERT (K1),

2.5 bidiik

EHOEFEDVTHE, L EHNESEL, R, ) - ai, HLe Y LEHO 3 HED
Wttt ote. b, HRBSREF 2 —Y ¥k, VU SRR BEARR - ) FE) TR GHE,
by L BT - RN R - O CRHEEER O - R E RS 1986) ICfEof. BAFIC
BIHE O TRAERT.

(1) SFEHOEN

R EES, EBEESHL T 2mm OB TGS B, © OMBSEEE R LRE L, it
%o Fio, HVEH HIUHO—EHEILSTIR L. 0.5mm §iE 25l &2, Bk ilR R R T 5. MR ERGH
22T 105°CT 4 B L . srbrilibki 2RSS,

(2) HimmE

HifitEEUH 0200 ~ 0.700g % 100ml =7 5 AUCIEMHICH E D 0.4 N 70 LR - Wit 10ml %21 E6
2R, #1200 COBIEETERS 5 HMHART 5. mAk. 02% 7 2207 > b5 VREE R 02
NGRS —8KT > E= D LHTROES Bo TR IS & UL TR IR ik S L8 7 D O fBRLERiE
(Org-C L %) ZkbB. THuc 1724 ZRUTHEHITR (%) ZWHT 5.

(3) U Ao LER

i EAkE 1.00g &7 W E— VA7 7 ADUCHE L 12 U ICERECHNO3)#) 10ml ZhiA THgsoried 5.,
M R AR (HCI04) #) 10ml Z A THUEMBGIRATTS . MR8 T #.KT 100mlISES L. ABT 5.

— 346 —



it IR (HCI04) ¥ 10ml Z A THEMBGIRETTS . SHWEET WK T 100mlISEE L. AT 5,
Ailgn—E RERWEICRIRL, V) YRREEENE T/OOUEINC LD Y V8 (P205) IERHIEYT 5. 3
125 il —E R RRITICIRI L, FRARAE 2 72 I B IOBIEIERHS X DALy L (Ca0) I
B, CHBIMEHE NEITE TRS IR i S LB DY HEEH (P205me/p) LAY LE
it (CaOmg/g) %&Rehd,

3.8

HHHE P OHTRSRVE T 41 ZoRd . MMEEIE. 6 SHERO EFAT 1.67%. AT 1.91%. FKAS 1.95% T
$H%, 9 FHME LKA 1.59%, FRIAS1.84% THD . 6 HHIKY 9 SHMERL TEE—EOMTH S,

U RGN 6 ST LREDS 1.7 Img /g, tHREAS 1.78mg /g. FREADY 1.70me /g ThHH. 9 5HME. LRIN 1.70
ng /g, FRIH 200me /g THY, MHIGH L ERICIE—EOMTSS.

Py LERE, 6 BHINO LR 6.23me /g, DREA 61908 /g, FRIA 6.65m /g TdH B, 9 ST,

B4R TRLEEHER

D 5
ame m t e e | WOME | & il el
i (ma/g} (me/g)

LR 10YR2/3 M4 Lc 097 167 L7 623

VEsBER il 10YR2/2 B8 Lic 111 1.91 178 6.19

L 10YR2/2 B8 Lc 113 195 170 .65

i ] 10YR2/2 M8 HC 082 159 170 600

VESRAR FH 10YR2/2  JR48 HC 1.07 1.84 2.00 6.15

* 1 IR LRBRCELL LT AN (BAKNRIKERH2MER 1967) 1255,
* 2 TREFENUFT 9T (AFOCAFBHEE 1984) OB LI LE.

LiC: ¥t (#5:+ 25 ~ 458, DL 0~ 45%, B 10 ~ 55%)

HC: Biiit (#5145 ~ 100% SLh 0~ 55%. B 0 ~ 55%)
* 3 HEERE X 1724

LKA 6.00mg /g, FHEHS 6.15m8 /g TH D, WHETHP Y RSO L FBICEE—EDOMTSH S,

4. 5%

Y RIS & TEEAMEITA TS D . BIC @I SENSTETH B, Fc AP Iiofe
BHCRBRICTENTO S EWMEAICERZE N ) RS T Rl E b, L e Loz
T I=w L EMEEOLSMEERT 5 ENH5. MCEETILI v AoS0n it T, Ealitto
e R HER 12 He g ) RO RIE AL L B JaliBhic S L f S8 T o i e
PO ) SIS L A0S,

IO EEIC SRS ) EER, Wb S KIAKERICOW T, L D OEE T (Bowen,1983Bo
It-Bruggenwert, 1980; /IIk§iZA . 1991: K¥fiE#r .1991) A 5. THhoHOHEINGHEE SN2 AR RO |
MI3# 30mg/g BIETH D, Fleo ABMEEE (LPRHORMNY) 22078 2 L oRBHTE 55mg/
g UUR§iEs 19910 VI MERNSBIE,. BHICBU S THE TOMEAEFM TG FORMIESL S
% MECUE 6.0mp/g KA SEEN B —FNb L LOFIEM UL E | ~ 50mg/g (EEEL.1979) &
WhA GRS YRE D B REVHIRICSH S, SR Y CRECHEARS & I EEE NI KB,
THERMEIEAE, MM ENHIC N TES A% L LTRETRS S5, KIRMIEREL FiZh 6 Ll
THAESWE S THET 2 LOTRE, KM EHINTIM LR, TORTHIIRGE L & SICROCRI
AEHREL, ZORETROTBRFROWHE Z->TLES CLEEABNEDETH S
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T MEB K VI X DR E A 6 SIS X 1 O BIMMNE ST S IO, 0 BINRO
RN 3500 T U SRS AT E WS BRDIS s b 0D, OMBOGER & ORBTIHEORMITZE
KEAU, Ee, VTNOMHE U S HTR MRS O THNEN RIS,

Mic, bk Lz KRR L OB TIE, VRS IR EO REShEH 300 /g LLFTHY, ALy
LG FRC R GE ROWI N TH -7z, U MOMRGEL LT, BWHEE RO SHmlkic ks &
DOTHDEEALONBTHS S, Lizhi-T. MMATHEOIAEOMITE . SOOI R
T LML,

AR AT B A H RIS T 7208, WUEINC 50 5 SO R & UM & R
Tl RSORBOMEALZ 7MY 5 LI CEEM ol 5, BROMRIKRERS L. RIRHL D Fi
MERENRIEIC S B0, MERAOREELEELTND, TORD, ASRERCOVTIE, FHNER
B B RO h e & o RO IER L D FOIOHERIIO (2R £ o BEHIRE S8 oAt - BathtifsE h

Ba

313k

KEFCER] - KM - B G- b 15,1991, PISF A LLIED S ERANERL) > O RRYIFHL . ke

B R R LY > O pPESRELR O B FE . 28-36,

BoltGH. + Bruggenwert M.G.M, 1980, ‘LHADILAE B - =M AR - JF LRRgh - By J0FHR, S22l
% — ,300p.

Bowen,H.JM.,1983, FINIARER(L2 - reROWE & LR - iREBRY) - FEFARBR, Wik 207p.

AR - MRS E DN 1986, BRI - R . WAk 354p.

P GE 1979, AL L WTRAATE A 52,57-61.

UM L - &0 - H LA 1991, FUN RO 1 IR S O ARG . RPN A ok i S £
TERE  HERRIY »OPEREF RO 2327,

HLBR A bk T HE R 2R RS B NS 1967, PR 1t

AFOYA MBS 1984, B EEOWE . R FO YR P ERAE RGNS FT v 4 Wik 39-40.
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WAl Lo B Ko NAREESE (2)
AU VER SUESE T 411

@raic

Ea7 e B E QUELMDENTAEPY) . K Tl O i FE S WIS L TR0 IC X DBl E
NIRRT G- BIPPE 54 111.1985) it s, CoMFEhEanE. [HEEmH Rkl
THED. AU EEMORREIIM L Ty, ARRTE., BERAORSR, SO NORBRT
WMAHRENTED ., (IS EDRIRNANE RSN TO BB S YA ORT S » T nfEE g &
nTwna,

ARGTIE, ERLERORR PRI DS IROMEE BN LT, HICHINO Lot (R
B, BU UM BALY L) KBEL, BT

Lad#

AURHE, B 7 MR B V K& DRI E N 7HEEE 2 (6 SHIN, O SO A S IRINE NS L5 HTHB.
LUFIC, S8 SIRINE MR OBEE Y.

(1) 632%

6 BN, 3 FMOIN, 2 SOMOMWC T B, MG, BANIC S EORIE TR E
NTHY, FSNICIHERIGEAETICHS S N EICH 5. WL, IEMOTERERNT 5 1) (1D o
LR (6 S R, FD . & 51 OTESKIESNO HE(E SN R Off 3 AMRRE TV S,

TSI L f ROFFA-EE (R FR TR PR 1984) @, WENE LIC (N THo, hEgk
KiAS L0YR3/2 (D). I & FRAE 10YR2/2 (RID L9 mEmkisay,

(2) 9 8428%

O SIS, 2 SRS BO0RE D RINENT VS, MR, BHASEITORECRIRENT
W, FBIEI FEERIIL TV B, RSN L4Bo LI (9 51038 bR & IH L~
W (9 FHIM FRD Off 2 mAERIRENT VS,

SIHCOEL 2 E OB HE, WIhE HC ORWCE) ERETTTH Dt 10YR2/2 (JM8) THS,

2.5 fiik

AP F 21—V ik, U R RIERING - BHEER R SF KBV 7T UM, AL LEE
(i AR R — TR CLARBEA T - E AR L2, 1986) IS B o F2. LA FIC BB OB F TRERT .
(1) sHrEHOEE

AHA R, TR CHILT 2mm OBTEV 705, OB R e & L, ity
%, Eie, HEHHHO—BEIETHR L, 0.5mm %Sl &4, Bt tAEEER T 5, MEEHTLGE
IEDNTIE, 105°CT 4 BEIEAR L. SHTEURK S 2R 5.

(2) HHRmE

R EEE 0,100 ~ 0.300g % 100ml =475 ACIERICH E O, 0.4 N 200 LW » WK 10m] % ERE
KA. # 200°C Ok L TEM 5 HNAHT 5. mAg. 02% 7 =47 > b5 VAR RS 0.2
NERRER —EKT > 2 LHECIES 5. W20 & Ui CaReb T2k o A 58 135 72 D O £ HREGE it
(Org-C 1 %) #RDHB, THIC 1724 BRU TSI (6) ZWHTS,

(3) U hibvoLER

Hit-EAUH 1.00g 2 L E— LR T S AR L. (3 Lo Ic MR (HNOB)#) 10ml Z A TR 5.
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AilD—ERERRTICERL, U yBRBEREMATHOUEIC LD Y R (P205) @EEMET L. W
I A —E A REIT IR, TR 2 @I PR & D fobs s L (Ca0) i il
ET D, SOOI E ML TR IR D SR EH - DD Y EEER (P205mg/g) LAy L
It (CaOmg/p) ZRHB,

3.ER

RS2 dond. Sb, 40803, BRC 7B BEL DR EN 6 BELT 9 HilME
HEUCRML RSB A DR L .

FEIOAHHC I E N RHOBMET UL, 1 L (No 1) A5 1.14%, 7 FLEE ik (o 2) A 1.21%. 18] FAE (Ne
3) A0 L14%, [BLERE (No 4) A% 1.26%, (886 1 L (N 5) 2% 202%. Na 2813 Mk (Mo 6) A0 290% THS,
LEERTS LA, L NE (a5) BEUM2813 ML (b)) ICBWLTHIRSRAW e AT,

U RGNS, L M L (N 1) A0 1.83mg/p. 7 IR Tk (Na 2) 4% 1.77mg/g. 1) R (N 3) 4% 1.75mg/g.
[6] LR (Mo 4) A% 1.85mg/g. ikBK 1 1 (Bo 5) A% 1.84mg/g.Na 2813 4+ (N 6) 3.73mg/g THB, | Mg,
7 M K GRS 1 BRI R EOMERT A, N 2813 N (N 6) ICIUTRHBINIC fV iR T,

Fb o LG kg, | HR -k (No 1) 55 6.87mg/g. 7 MK rhki (Na 2) 5 6.4 1mg/g. 8 TR (N 3) A7 7.14mg/g.
16 LK (No 4) 7 6.48mg/g. 108 1 AL (N 5) 7.02mp/g. No 2813 Mt (N 6) A% 7.49mg/g TH B, 4HiT
it nd et HE—EOMAERL, U AMERAEOMAELSR LN 2813 4L (h6) TlkALI L
FROMIEED ShEL,

a2k TREFSER

m B P N

(RN N Th ® @ | o5 | cw

(mg/g)
| k1 t Lic 10YR2/3 B8 066 114 183 687
2 Ll oL 10YR2/2  MRi§ 0.70 1.21 177 641
3 1898 TR oL 10YR2/3 R 066 114 175 714
4 ] Lic 10VR2/3 MR 073 126 185 6.48
5 ELA mt oL 10YR2/3 M8 117 202 1.84 7.02
6 M 2813 Ht Lic 10YR2/3 iR 168 290 373 7.49
tm uc | tovRy3  mi8 | 097 167 N 623
6 SEE Ll Lic 10YR2/2 i@ (Bl 181 178 6.19
TR Lic 10YR2/2 i@ 113 1.85 170 665

BN LR Ho | wvrez AN pee. My | T L
TR HC 10¥R2/2 M8 107 1.84 2.00 6.15

<E>
*ttt TEEFASFT 9l (AFOCAFBHRE 1984 OFALIECED.
CL: MR (#5115 ~ 25% 2Lk 20 ~ 45% B 3 ~ 65%)
LiC: BB (#5E 25 ~ 45% 2JLR O ~ 45% 8 10 ~ ssm
HC: Bl (354 45 ~ 100% 2oL+ 0 ~ 55% # 0 ~ 55%)
*#2td 7.ztib!e¥l-lll.f-lﬂﬂlaieﬁ(l#*lmktliﬁmlﬁk A%8T) 1=k D,
*3 MHE RPN x 1724
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Nonoo Jamek al | | 1
2 ? a UL
T
Loo T T A 6%
& 9B
0.00
0.00 W 1.0 .00 £.00 10,00
[ ko) ]

#2420 REZRLU-BESROBMHE

4. B

U AZEIC E > TRERMRTATH D . BT IC IENC SENS TR TS 505 B v Iofe
MiICRERCTENTVAS, EMERAICERZ O ST ERmicERE i, LEEne Loy
TAIZ Y LLMEEOESEREMT ST ENB S, HICIHRET VI =y LOZvRURL TR, dExiltEo
LHER R HE R 2 & AU Y RO RIE AN 28, KBRS S U R T O R R
OFEHERIC ) ARSI DR C LNB S,

EHPICBAIC S ENS ) Y HETR, Wb S IRERIZ DL TR, WL oh ORI EHIAS S (Bowen, 19
83;Bolt- Bruggenwert, L980; /[ iEA,1991; KEFIEA,1991), THSOHHIA B HEE & h D KMRITEIO R
1371 3.0mg/g BIETH 5. Tl ABHNEEE(CPENORNZ 2) 220 - RE 7 Lol T 5.5mg/g(I]
WiiE 1991) EWVSEERSH D, Mkl A ThE TOGFEN IR TEARE EomMEn s hD
Tl 6.0mg/g B BER HIHSH B —05, Al 7 LO TR It 55 1 ~ 50mg/g (I .1979) L b,
RS Y AL DR REVHIIICH S, Thid, VRS & hipicEEE Wi X 5.

S I TRk I ¥ B FCHIT B LIRO(LEEIE, No 2813 Ak (Na 6) AVRIUR 23 U TIHE
AR LIS Y RES G KT HETH 5% 3.0mg /g ZRIA DR TH S T LA RE N, £z,
Bk 1 Nt (N 5) i3, WME LA Na 2813 Nt (N 6) IRVTRIVEER LA, U S BVTIRT
O 4 WH L IFEFEOMTH- 2. COMOMEHE. BHIWEE2Toad U BEateiLy
PLAERELICKERFROTBHA TS 2.

Fio, AN B0 5 O EEOMINE T S 7z, B 41 RS L il RlORBRE THEHER &
U EESRMOMME G248 1) ZERLE. 2813 ML (%6) ZERJMBIZ. BHBLUY AMERIZ
BR—EOWMICEL £ L0 S MNARA S, FRICHS &, RS IIE R OB R 20O B
BB —F, MY ARESHP ALY D LERAPRE, EL, U YBERSAL Y I LS, W
NLKBMEROWHNICSD . XETORELDETVOT ELS, BERTOWILELIFTHT LiZKLL,

i, Ne2813 8+ (N6) IE2WTHBL, ERLESKE OISV THL M HEESRINEN,
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FREBHEFRICH LT A MERSRO LV S A AMEN S, CORRBNG. Bilikdido ) SRORIL
AEEE NG, BEL, LYY LERE, KERGEROEMAICSHD, EARMOLEIC 50T LHRE
B2 E03 C EATE R0, IO DU TO RIS DUV TS .

Gl ChETOMTIAM R0 0 EiNE TS HHG L ENTE D, SilBOlFEoR
Wb S ISR RO R £ 5, 2o, it izl ot attiiesL ©
WiEBGE, TORMERBLICCVWEEAGNS, 5, M2813 WL (h6) &EHMARROFEET
SWEICE, RN S O Lo RN (RN L oREIC K SRMH B E N,

51 ATk

RUFPET] - KB - GO M- (1991, hEH AU EHURBMERLY > OIERENEHL . bk
REHR R 2 A IR O MR BRI o 3E 28-36.

BoltG.H. * Bruggenwert, M.G.M. 1980, HHEO b4 . ¥ B » b ABp « HF EBedl - (8 $8753R, 2ol
»%— 300p.

Bowen,HJM..1983, BUEHER (L - TEHRONR &L - SRR « FIFHFRBR Wi 297p.

HEE ST - IEEISBELE 1986, LB HT - BRI ML 354p.

R 1E. 1979, A0V L WPTMAEHE R ik 52.57-61.

Ik S~ S - 1991, A EHERINRERLY > OEN AN Mk A ko i
LAICEEIE R O W RERR IR R 23-27,

BRI ok FE 2R TR b 1967, BRI bt

AFR YA FRRS 1984 FALEOWNE  AFO YR FEReE A FT v 7 Wi 39-40.
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SN a7 iles B KBRS LS ON b
RUFES S FRE Tt d

@Laic
Lo, PR i S MO 2T 5 A SINAYES MK Eis i@ L T0d. SOkl
ARHE, WA i, EOBRERESENTED (SR 1984), @MORIBRMER EIcH 5. 1K
(B i O — L OR > TORVRERER & TN TVBT b, SelifttlbfcikL e EZ N5,
A Tz, Lo illeh B K S L LR EROMEL (i) oftEEmscdaT kickb, M
ML OHRE S D, LEOEICIND 2 R E PR 5,

1ad#

M, BT s B KA St Lic 2 8 (ol N 2) THD. THSOMEREORNE
T AMOS 5, No |k | SRR 2 AR ONEE (R T A0 ORBTH D HICEA
MM SN S, Fie, LBOBRTRENS, TOERE L TPFEESAEETZNTVS, b2, ZEO
PERIOEEE (P2653) THY, BIEARSSREHOEEAREEN TS, &8, FRIOIH TR
ELTHBO—EERRNT 2280 S 52 EHEENES 26, REARTH2N2ICDVTE, YA L0
IC X D HREEEELL, MRNAORBAET2 TV,

Mo 2 O & LTl ENAYTRE, 7k (P3395) THH. AME TR EM3 LTS, M3,
6 S TN R ORR TS S,

Bk srrid, ERRLFBEIC E DN | ENo 3 OHL LR 2 PR ENR L L, LBROIZMPeHTE EICEES
SEROEFICHY T BB ETNEFAMNE LTV 5, SBOTRT. ML iEORIGEHIILES X U0
R E L LT, #1iCad.

2.5 i fiik

Fatorffricid, BUERA ROWEAHVENTV AL, K& i TR AR HR R 2 ik k fl
FHRERDDHEENBS, HHEIVINCKAMRFRAEICAVSNTED, RATRIDEXHIHANS
L CHWERTWRAHETHS. MHEOHEE, BMEOHMAMEA YTV &, ML ORMEiEEEL BT
LR EOREAH Y, Pl B SHRORY. TOREMM, BEMBT SR, SO BIUMEEO
MY LA BT EHETHD, HSNSNHD L. EEL, ibhicEEh R0 RE KA biTh
. ZOMRIEDE s, —F. H0E X BOphHE . i oiteriiic X 2RmOEichE D EEEND
Tl lhOMEEESBNEBM TS C LA TES, SROGHTIRESRPHOMER LV S BNh 5. &
F PRI L O X MO R B S 5. DL Flc & ik i B,

(1) WAERRR

Wik, RBEO—@ESA7ES Ay X—TUIM. EMIC 0.03mm OB AL TIFRLU, BE6E
FASE BIHWHA-—%N

M. o8 & WME &1 R WA R
&os-zs.ummegimizmﬁmst
#05 ~ 1.0mm DEEHPHE.

1| £aZsB 118 PN 1 SEN 2 L] £ 05mm OME M ( S ) L.
#05mm ORMBBRFHTREETN D,

#05 ~20mm DEM/EH (EMER) S8,
(=] 05~ 1L0mm OEEN PR,

(F#) | #oSmm OREME (MPE ) LR,

#Fosmm DERBHEHTREETHS,

LadirB 6% P39S (R 2 s
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FEHIRRIC & 5 S Er R FiEE NV, G EnsE8my . SO BRUMILOOMEMEZEMNS ML
s

ST TEMN B RE R (1999) DFKICHE- TRET S, S4ud, i bhoBRiconT, il
Yk i HHIEE TR R L L, BT L IC iR BT 28 B XAl ONIRE NS L 0TS
%, COHETE., Rithichld 2BOTReRPEERcL b, EROUEREOEVWERNT T LA TESR
iz, [F—-OUIFTHATBEINIC 3 53 L 70BN T ORI B0 L G TH D, UFICEOFMHi%E
B

WHOHEE. AN HNAT—ZERT 05mm B TREIX 4, @B~ R Lk ETORTERAS >
FiEICk D 200 MBSV T LT — bR TIT -7z &, 1§ 0.5mm LLEOMBRLL LORFIZO0TIE,
Py FRTERE EEEE L, £, FRFCRME TR, FEHELE. CheOBRA 5. &
FERSIC 30 200 « SONIBBEIEO 3 TS S 7. BROBTERIE A ST L, LB - iR 16508
BERRTHY 7 ERRT 5,

(2) S X R

U A & Bl bR o MOREOE X B TR (ZSX Primus 1 +) BRIV, A2 A¥— Rl XD iR HmL
foo WEHO 70 L, ERT TV r—2 a7y 5 Lo FPEREEMH L, Si02. Ti02. Al203.
Fe203, MnO, MgO, Ca0, Na20, K20, P205 @18 10 ;i#E XU Rb, Sr, Y, Zr, Ba Ol 5 redicD
TR L .

fds, BURICRHCIR, HOTITEGE AR RN G P ORI JA-1, JA-2, JA3, JB-la,
JB-2. JB-3. JCh-1, JF-1. JF-2. JG-la. JG-2. JG-3. JGb-1. JGb-2, JH-1. JLk-1, JR-1, JR-2. JR-3. Sd-
1, Jsd-2. Jsd-3, JSI-1, JSI-2, JSy-1) &M,

BAaR HIRAE—FAEHEH FA5Ek @R XREREH
AREE BRI TP RBT R NEEEC— TS5 (3491410 =k Rh
BABRURRE | B ( i B# 0500¢ BRE (KV) 50
HEH Lil( BaR | @A) EER (mA) 50
AR 1200C (#9741) BETRT | 30mm o

BEAE S ON

Haok HEXBERMERH

HE ME V& | PuT Ak 2% i PHA P (deg) MR ()|
o I ®a T T [ R T TheaTEs
$0: | Si-Ka | OUT | OUT | S4 | PET | PC | 120 | 300 |109030| 10500 19300 | 40 | 20
Tio: | TrKo | OUT | OUT | S2_|LIF(200) SC | 80 | 340 | 86140 | 8450 850 | 60 | 60
Al0s | A-Ka | OUT | OUT | S4 | PET | PC | 110 | 300 | 144770] 13800 - 40 | 20
Fe201 | Fe-Ka | OUT ouT S2  |LIF(200)] SC %90 320 57.494 55.50 60.00 40 20
MnO | Mn-Ka | OUT | OUT | S2_|LIF(200)] SC | 90 | 20 | 62966 | 6200 5368 | 60 | 20
MgO |MgKa | OUT | oUT | s4 | Rxes I pc | 110 | 420 | 39588 -37.50 ‘“'5""‘2'5)" 60 | 20

0a0 | CaKa | OUT | OUT | sS4
| NazO | NaKo | OUT | OUT | S4
K20 | K-Ka | OUT | OUT

LIF(z00)|_PC

136674

P10s | P-Ka | OUT | OUT 141096 13810
2560-2580 | 27.06-27.14
Rb Rb-Ko | OUT | OUT S§2 |UF(200)| SC 100 300 | 26588 (0.10step) (0.04step) 120 | 40
2440-2470 | 2560-2580
St | srka | ouT | ouT | sz |uRzoo)) sc | 100 | 300 | zsaa | Sttt | SaTaR U | 2o | a0
Y-Ka | OUT | OUT | S2 |LIFZ00)| SC | 100 | 300 | 23758 z‘aua—z“::)u 2(2?"2:::}" 20| 40
Zr | ZrKa | OUT | OUT | S2 [UIF(200) SC | 100 | 310 | 22538 2218 23.04 120 | 60 |
Ba |Ba-La | OUT | OUT | S2 [UF(200) SG | 100 | 200 | 87164 8450 8850 | 120 | 60
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1) %@

CHR) 1) 75 4 BRI X BUTHTHER ZSX Primus I+ (FP 2T U r—2a »)
2) atFER

Bbiorzh (110°C) Uil fedh <0 CF BRI TIL00: 10ml &4 2 ¥ A5 2 —r5A FEH) Thibk-
REL, H2AE—FEX2ORGTHUELE,
3) W&k

FRERLEAZAC=FEEHRL A=ty b L. EMUEOE X 8UTHER () Y 72 B 28X
Primus Il +) %My, &3, &4 ORGTHMEERMGL .

3R

(1) A FRmE

BUSRRES 4T &, B 249 - 250 B vd . DA RIS, B8 - S OHIEE. BERRIA, BT - KL - ALBON
IS BAHOR#E <5,
1) fiA - EEHIR

Mol HEUN 32 3B, FEMBOERERT. Thbb, BHOTERE, GE BRAG. ANGOHK
Wiy EEREBOEGH THSB. TNEOPTRAMAARPLEVN, Il ERIECE, Thodk
ERDBEITEEEOENCE, PO A ) BHOBR LR E RO RERONN T LU0
HEREENTENS,
2) B

2l L B ICHIRIEE— FETAHIMTSH D, RUOTHRIBORBHL S,
3) Bt - 50T - SLRRONIE

BAMORNEEAS 2, 2WEREZERARTSHD . WTIRLH 20% 2RT.

(2) U X Wi

FBAHOTEO T —~RRIC UTE6 IR, No | ENa 30 2 FRICIE, FHCWIMAEIOE i3
@hohirly, TELTRE, SI02AL EICH 54% TH D, AI203 A 20% ik, Fe203 A% 10% fiifasnid.
Ca0, Na20, K20 O#%EIcHW TSP EREEsshiy, MbTETE, St Togsinshst
DO, OrEATE 2 WHOMEERRTS S,

4. 5%

No | 5L UNe 3 O ERIE, Fibhic G ENZBROEN - SHENS L CRBEE, 5 cimAhits
IZERITHD . KIS GOl 2O EEMIC SO TSR RSB BT 5 . ThEOHE
EREBIRICBO T HRIEMBEDROSHIKN TH > L & Bl L, 2 JoRscEEIc OV TIHEER
— MBS TS,

ZCT, Wtsc & DS N - EERRIC R D, ISR RIC OV TR 5, altcitE hrss
tBohtof - HaHRE. GREBROGAE. AU RAGHIPRVI L EMMGHEVT LBXTERM
HHOBGR BB EOSILET 28R RT. o kb, MG RERHEMBIREDUL T ST
B HEE X NS, No | ORIA L TR TVS GRAUL, Uy EWTsth 5 IRt O LIF
PRI, T E T A OLR A A SN TV D, 913 T DL D 1T ORI 5
EHEZDHE, (EMPIREDIES ST BHE & LTR—ICHF A BT 5 hs.

s, R & RSB 20 B SRR TERREIT Ll o0 T, kst
NBHERTHEMELZEARE 0% 2012) TR, FHERHATOBES S LU E X2 oM
KEHBOEITHEMAOHOR ESHTLI LSEMDENT VS, N 1 E, Y551 K S8R 5 HKf
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EATR WREWER

BROWGAR,
M A
B E E ] [] &5 i &
M = i & ] H = B & ] i
& S B 5 [ ] 2 ¥
a g L]
=
L 0
|| 2 " 13
|y " 3 11 |28 44
@ Lt 15 4 T | 4 1 2 | 10 43
LE ) 10 & 28 | | 2 60
1 LT 5 4 7 | 30
|k 2 5 | 3 | 10
Sl | | a
AH 753
il 35
i
L] | ] 1
aniy [ [ [1a | u
Y 12 ! | 3 ' 21 40
o B 8 4 12 ] 3 1 2 5 51
e 8 4 27 19 2 60
3 A 4 ! 14 7 1 21
L 5 1 1 7
BHILE 0
5 724
A 45
5] EHERBETENATRHIGE~EBETT. ANBERRLEORELESTVS,
Nol (10 Prd11 15880 7RG NI
w
a0
“u 0.0
s w0
150 .
.o
il .o
= i e @ mow mow oW
- s, 7
* e e 8 BE NGRS B
A 5 o, & u A
o et e ‘M'ﬁ L N: ¥
L s, e W | I
A e Ve (S
P 4
w
.0
0.0
w0
w0
wo
] o oo W
oM oE & foW W W
WoR B o R v o
w [
(S

$2438 MEONY - SEHIRME S EEK
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TR R %1
Rt OER 0L

Nl 1 PLALL | A TR W
Nall:648 PI305 656N PRk AT (T 0D

W244E BEY-BR-LEONS

FasRk HE X BoTER (L PR

IERH iR

Mo | Si0z | TiO? | Al203 | Fe203| MO | Mg0 | CaO |Naz0 | K20 |P20s | Rb | Se | Y | 2Zr | Ba
W | & | W [ m | & & | &) | & | 8 | Gem)| (pem) | (pm) | (ppm) | (ppm) | |
1 |5369 | 094 [1980| 812 | 010 | 197 | 303 | 128 | 121 | 137 | &4 | 155 | 22 | 113 | 36 | 9159
3 | 5352 | 104 | 2210|1097 | 013 | 195 | 240 [ 098 | 145 | 083 | 65 | 124 | 20 | 111 | 383 | 9544

Total
%

HHEAE D TREREAS M & AR, Bl ST T R E AUERRECS ER U = AT A S k5 2 5 He TN Bt
ERBTRIMRESA S,

K0P, Eo7 A EERAO U R E R TH S, MBOMHRT 5 )OI, b3l & g
ZHEBENTVS, IR OLE, §7 =R S A e FRHIER S (ko oD ISBHERIRIRR S &
DR ENTEYD, mallolbi, B8 =B o LD a R L ETRRERMIC X Dl Eh TV S
(ZFED . 1984), LHERPIREOERE, H 37 NGESHRE/MGELZE F—FILE - ERDG
HERERENTEY., ERUEBITEMi e X< —Bd 5. —HORPEIE. N3 CRBEHSATHWLO
BTHB, T THORDREIKO BRI THS L RUE LB, ERAEE LRI Tl iimns
AN S T, RIS E S EOE O ER A B HR T 3RO A AR £ <
5, BESL ., WIORFHO GRS, 23T OFREFEYS ) OF [Tt EmoE 6
HoRahslLTya 82505, Thbh, SROWE L SNz EROMRICR, WIORRESZONK
UORRPAMEH EN TV BT LaEE NS,

Fio, MRS S RIEDRIME N T LI, FRICRICEONT 2 R oitichsked 2t THs
CTEEFMLTWAEEFAS, PN A THEOIRE Lo IRAET £ vh 2 & 1 2 E oI T
W WM T B T LIRARTS 50, FNICEL THRED S E50Y5 +HMAFOTTE
G LTOARD, ERERE &SI PRORBEDREE ENMBERLIRLY 7 b AR EOEOK & HIRT
EHBHMRET S (W ,1980). SEOBKICIE, COLS BHEAEHESIENI ENS, P LLIAK
i ERA M & k- TRV T LRSS 6N B,

i, SUNORERMUS A0 E AR O SRS LI, BT il s il Uiz 8o s i
Wotkiatayisha, $hbs, —El GUM) CHU 2 tRoMBORMENETZC 2ickd, ko
T BB SRR L DS c kS B A SN D,

51 ik

MERR - 2012, @EM S BT R L 7SO (IR P EIC 50 7 [ — e - MR D (R - R iR I
WOFHRE O 2. RIS 1402342,

WPE 2 1989, PHFRANIC 3543 5 51| MERI O LA - L8O fo b OIEER T — 2 - LIBLE 2
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a1 505 - 523.

P00 - =REXTHE - ST G 1999, MAEAGEE & O - U AR ERf e hIBIo - BR 01 OBR — e -
HERPEMIC X5 — . AAIEMFPELT 16 FIKERABEY 120 - 121,

SRS D = EE A 1984, S FADBERBIROOHL L. HSRHO TR (5 459700 | BRIGD, A BT T 61 p.
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WEM ka7 iish C KO FEARFA b
28 J =i AL

LS

EaT g QLEMULENIE - B & Ky BLIE D i FE S RIIBLTHINOMITC X DR E N
BEPEF (SN0« SBNOPEEF &k« HEN1,1985) (il %, CoMrEnEam. Ik aomfici ol
AR LT iEh, BEOBETHMBRENTEY (4R« F1.1985). AER BT s IO R
A LT A,

AT L3 77 C RE DI NI OEN, B XU EEOS < REEME G L L
s O 2 EHN & LT, B2t damE Lt

T . JOORE R A S
Lad#

AU BAUEEER (C K1 BHE.CIK 2 BE.CIK 4 Bl C K 6 HE), WG Hi (CRIEEY 1 5). ©
X 12 #i) BEU LY (CR 88 HEH) HEAMBMELERIEMTSHS. %5, CIK | L CK 2 D
BEfLhE, BEERROBH L LT 2N EN 20080 k& Ui, SHRBIES I & IRAED SO L T 3,

PRI L fe B e, C K 1 SHEMEEH 25em, ) L5em, FHEH) 0.5mm OHAROBN (23 2), C
X 2 SR 2em AOBIT (BN 2), C 1K 4 B{EAREH) 1.50m W5 & U5 & A% 0.5em ORI (B F BO,
C [ 6 FHEAH 0.5cm MOBIY Gav Bk B, C ISR L 5 ASEEH) 3em, #1#) 2em, I #) 0.5mm
OBERORYT (5).C X 12 FlAEY 2om ORSHFH (B 1),C X 88 BN lem AORK (1) THD.,
Tefs. AHTIE. BUROBEE (BFD b 28NS b, I kL BiEHo—@esRIL, Bk
BRI, BN, FHEREGER R E SDE TR 1 KR,

2. 5ritiik

(1) Mtk RERRE

AR el a YO HI & WS ERERDE O LTVREE, Thefrty b, HHkD
I KDYIMICRET D, FOH HC 2 X2 BERHFR T ORRE, NaOH o X2 WRRES 7 LAY
AR ORRZE . HCLIZ X O 7907 ) EIEHC R L o IREUR R A R R 2 (B 7V ) -Railel).
R A a—)LEIC AN, 1g OREER (1) SREE (MHEPERE T S7h) EMAT, EHERECLT
HUED, 500C (30%7) 850°C (2 0§H) ThHATS. WARERLKEE+ T2/ —LOREEERHL,
BUES A ST COR RHMT B, BETA ICTHAA I—LFICRB LI CO2 L8 - kR RALE LYS,
Bds %25 A— AASHERDHE 650°CT 10BFELLEMBL . 757 7 4 FERAENT 5, (LEUHEBOY ST 7
A o GFBRGWREENE InmOALICTLALT, £ FLMMEOA A FicEEL, WEdas,

BRI, BMV AV 2 T L iR < — A L LAz 14C-AMS ¥T4EE (NEC Pelletron 9SDH-2) 7 ffilf]
T4, AMS IERFC, BHIRTH S REEEER (NSD MSREENS S Y8 (HOX- 1) Lty d
Y7y FEHONESTTS, il BEEPREIRS °C/C ORGESTTS 123 COMEMWT § "CERMT 5.

FOHTER A O I LIBBY O 1Y 5,568 £ &M T 5, Fle. MBEENIR 1950 FE M E LiER
(BP) T, S (One Sigma68%) ICHIM o SN TH S, s, HIERNER. RADIOCARBON
CALIBRATION PROGRAM CALIB REV6.0.0 (Copyright 1986-2010 M Stuiver and PJ Reimer) % Hity, @ L L
THEHd% (One Sigma) ZHV A,

FREREE iE, AUhed 1 C REN —E TE RN 5,568 £ LTRIME N - ERMAICH L. SR 5l
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FEXel IR OE I £ D REPO C IO ZER), RUEMMOEy (C Ok 5,730 £ 40 ) A#E
FHCLTHS, BEREICM LTI A8 10T TRT OAERITHE S, FTRNCBERIE 70 45 L
RRHEREHBOSIED S - RSO HIH, FRAHCRIET S0, 1 ERIITAL TVWS. BERER, @
EME o, 2 0 (oZHRNICIOWNA 68%, 2 o I3 MDMIA 95% O TIEET B WA OMRRT,
Ffe, #IOHMEE R, o, 2 0 OWHETOTN L & LEE, ZORMNT MO FET BB
MICRLEEDTH D,

(2) HERE

A BANERRE e, KL CRRIFIE) » REED CHCHWAIRD » BZED CHEssiiinn) o> 3 Wi M2 (E WL
SRS X O TR O TARMBIRE O BRNPA AR L, T ONBEBESAL UM
B A TSR S RFSETO A A MBI T — 2 ~— X & b L CHMERET 5.

15 ACH RO £ R RIS B (1982) % Wheeler flt (1998), Richter flt (2006) #B#I1Y 5,
Fie, HAEMAORMEEIC OV TE, H (1991) Dbk (1995,1996,1997,1998,1999) #BEICT 5,

HRLIUER

F A 5 W L R RIEH O BRI K S U TT - ZBGERR GRIEFEID) 18 CIE L BIE A3 248
1,190 & 20yrBP, C X 2 F1{E FitNa 2 /5 1,160 + 20yrBP, CIX 4 Wl F LAY 1,170 + 30yrBP, CIX 6
A = BHEL B 1,100 + 30yrBP. CIKME LI | 53 BELS 5,010 + 30yrBP, C X 12 53k B 1 45 1470
+ 20yrBP, C [X 88 5 £4 BihS 1,190 + 20yrBP &9, iz, BHEFENR (MERE o) &, CE 18
A I 2 H calAD 782-calAD 883, C[X 2 5{k IiNa 2 A% calAD 783-calAD 939, C[X 4 5{E#~ F EAS calAD
782-calAD 892, C X 6 V{4 Fifit BA calAD 898-calAD 985, C KMEfitbi 1 55 BidS calBC 3,913-calBC
3714, CIX 12 5l B¢ 1 A% calAD 570-calAD 619. C [X 88 54 A4S calAD 782-calAD 882 TH 5.

LEORREBELTSE, a7l C KOERSD 5L LB, 8 ik~ 9 s
LU 10 ARG (1 FHE 2 FHE. 4 FHE) & 9 i~ 10 MR (6 ) 1KY T 3. coTehb,
WG TR RUIOBM LR X N, SN R R LR 5. 88 R, 8 i~ O iR LIS
YT B ENE, LRLECIK ) SHEE L LAEHORMO A S S, —H, 12 9illE 6 MRig¥~7
gt & R L (B b R D BT, A8, Sah L g, M (2008) I & B U AOR
SCEROBERC S, SN E Y T S,

Fl, WEOREOMHIEL LTHRML BIEHOMMREORSR. HEHOL /+H (Cupressaceae) &.
O FZ a5 WK 2 XFH (Quercus subgen. Quercus sect. Cerris), Y= 47 (Morus australis
Poiret), % SIf (Prunus) ASEEE NI (& 1). B /FRcl, B/ %, 495, 7AF40, 3X0%E0
fMHA EER, BEOIBEN TN EL TO3, ¥ RFIRA~ 770U E Ok &
OEVHIICERT T BEREATSH D . 7 TN b, (i Fpg b IR I T 5%
WHATHD, Ao e E8T5 L, BT N Rt KT G TR VI LiiRichise
T35 E¥ER NS, E RS S EHO Y R EEICDOT IR BEM L L TofMAREEhs,

. ARG WS
LidR

R TEIHUO RO D T F & DIRREN LR 4 2THS, MHOMNMI. SIE £ bicd2 oRd,
2.5k

T ORI, BEMREZEE FICENT AT b RREAL LT, UrofiEegkLi, WMl kg 6
BEDTF BRIE 100g) ZRGRERE, AERTHES NIRRT 5. R K& L AR
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FEA L VEREER S TROBYEM A RTE 0.5mm OFFICBINE 5. FRNOK sk AN TR CIEPL.
RN E S TR BT 5 (F A BHEML 0 < 25 £ THDIRT (20 ~ 30 IR, berits
0.5mm DAL TKIET 5. FNOREZRENIIC S v — LIS TR RN FeRmL, Yoty
FEHOTEES alfEIaR kS, T 4amm DLEOBHEH, L ol Eiitd 5,

IS ORER, BERBABLTAN (1994), dnbiE (2000) SEEBHICRML, MEERR TH
W —RETHRE. BYeM LIV, WlEERO RS SRR T S, ik, il A
BICANTRET 5.

3R

R 2 2 1R, SO N 7 FitE 513, 504 5 08I (A 3. & T, 2 LF A e 2781
32 MooMgzk L, BHEH 2.0g. LY 1 MASRINE Rz, B8, | BHER Y FicilEhict e o+
L, 2RO L, BHEAZEBH SRS LD SHRROEA L G E A, BIFS DAL TVS,

BHE L RSl i, MHPe RO M EIc kD S TRV FRTSH S, RICHSIL, RSO 3080
W AS 1 BEA~ Fin s 24 ., BRI 5 BIEA< FOft s 1 e, b TEUEOH - IBFLY 4 BiEA~
Fho 1M ILFOREHS 1 BIEATENS 1M, 4 SHEAT G 3 Mo, 330 MANEE hi.

BHEM T2 TOMB SHET N, 5 s~ F TRt 20, R8I L SHEA~ K0S | M Ehi,

LUF. A5 TR E N BHERIEO BN Ml d .
< A% (Oryzasatival) A ZFA2E

EFL. B CR) EIRIEL TH O Ry, DM TRRHFEK, FRULBERIAL THD, WEE 447Tmm, §i
3.38mm, & 2.82mm %l 5, BEBO—SICHEAE L - HUIEOMEL S 5 55, I HIRFLIC iR E sy,
LM PPTHT, 2 ~ 3 AORMRRNBS.

HEHEAUH OR) &, A SERE 6~ 7.5mm. Wl 3~ 4mm, FX 2mm BEE, KN 1.0mm BIE
OFRUIKPHIEOREFRE | HOMBEAL, oLy (M5 LAESHD. NEILS5 IR, NEE 3
W tSH, LLICHHEER L, MG L TRRMTSRIPHEORBERNT 5. SR, Aifiicidmi
RARARN S 5, W OREXIE, GEK 23mm BN,

« E LR (Echinochioa cf. utilis Ohwi et Yabuno)

HEFLIEBHE LT D M, 12 1.5mm, 85 1.3mm, S 0.8mm BEEORDM MM, iz AanSs
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Ml AHZA P L, MEEE 2R L TR IEIONNED S, B EfmLTyuamaaiiEns,
W
AAZRA L EDOTREAEL, WK 0.05mm OMETHAERIA~EIBIRESL, RB60E5T B
BT T ARG ZE0%9,
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ARREAEEE PR (L. BiPRIEEA 0.005mm O TRIEREIFIESL. Wtadrd, GREHRTIEOD
25y R BT S LONEHEN S,
759y
PR (E L 8 0.05mmTHF LIS 5 REEEBSh, AAPORESE V- TED kML BIC X-T REh TV S,

2) BEUHES 36 IR
i L BRI G bl
HOOMER | e TTEREIHIR (hollocrystalline granitic texture)
ERAUN
8 PRMAEL . BEEELA 2. 8mm O CAERANE L. RIBFESUREE LTRAHET 5.
B DPRUAEL. BRI 2Tmm OFEE~ B TR~ ISR E SLL, R BXTHLOR
HGEASEET D, — 8B, LA NERE 7T O EHENS,

Lllzap e
A e s B (EL, WTEEEK 065mm OMETHRERIKERL, G, HROGOMNEESTRETS. R
BRpruHTHLOHEHENS,

M EDBHTIMEEL, BEERA 078mm O TG~ ROOZEME T, BRI TRIE
NEEO%, BEICH->TRLAAPELTOBLON M SN S,
AR BEE(EL, TR 1L.37Tmm OB TRERRIE L, Blta~@tnEats i,
P 1 BT (EL. BEEEA 0.19mm OMETHAR~AE R E 945,
AR B (EL., BITERLA 0.62mm OMETAERRAL
TR
WELG: MEEIEL. BIFHEREK 0.15mm O TR RL, B earnUTRERELZT S,
THFAE  PIRGAEL . RS 0.15mm O TR~ FERBUIRERL, MITELRTS,
BV EDBTRIGGEL, BRI 0.32mm OB CREIEIERL, B Ekearnd,
R MU (EL, BiARIEA 0.005mm OB TR SEERE BL, Mt id 47922 LTIL
Wicsrhid s,
239
PEHAEL, W 0.0mm THh LI 10 ZLLEEB S, HNSERLTREREBEEERL TS, BOLT,
A, KEERIc KT RIEN D0 L2 BB 5N S,

3) KUEES 37 1@
HEEUPASAASHRAMG IR AL
EOOHEE | BELEIER (porphyritic texture)
BES
FHEA D hEEEL. BT 0.3 ~ 2.21mm OFFE~E TR~ FRIBRIERL . SRR TR
ATEET B, AL 38° TST 5 FI1 MU erd
BABRE : ROEEL, BE 03 ~ L82mm OB~ TR~ FERARE R L, A~k $H
R, BEA. WREMAZE- TR HE RT3 005N S,
HEEEE | AL, RER 0.3 ~ LT0mm OFFIE~ BT RRIBHIE LU, dRie o, B sEH
THLODENAME A THLONMAEENS,
pABAA D EDHDTRIFEL, Wik 0.3 ~ 06Tmm O TRERNE~HWRERL, ZHLTYPEG
LT a,
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FEWIRY : EDHTRMEAEL, BiiE 0.3~ 0.94mm OME TR~ TEBI RS, MORLETHE
ML,
BE
f kA A —t—SOLREE T,
PUARITA b EDBTHMAAEL. BEHEA 029mm OB TE~FERIIRESL , fLEERITS,
FHROG PREEL . BIEERC 03mm OB~ S TEHRE B R~ R IE MR S L . AR R
FB. KEBIHERITE 0.mm LU FL#KTSHD, RFfMNCHimi i <d.
BB O (EL . RIPRIEK 0.3mm OB THIRZBL. MEE~RREOEOTERT, —i. MR
fLib e 5 LONRBENS,
G B (E L B PRAEA O 3mm O CASEIAAE I~ R L. iR @2 g K5 IR 0.05mm
LUREMRTHY, AIEREAORINCHIET S,
BABAA T EDBWTIEHAEL, HEIEK 0.3mm OB THRERRAR~ B RL, —F, FEmah, 1t
HEAI EARIGREN T280MN0ENS,
MNAZAARYAEL EEEE 2R LT GAERMORIIE b 50 0% HiiciE Tha tOM b b,
T
KEEAERE : EDBTRORIFEL, BIEHRA 0.01mm O M CRMITERKERY 5, BOERUTHEPRINE
fUEy BN
LB
EhBTHIAF(EL. ALIEE X 0.65mm TREBHIR~ RERARE RT%, ZURRTA MNok-THRIENT
W,

A EHEES39VE

FEESE B S5 (ERE ERE ERE LTINS
HHOHLEE : BEKHIAR (porphyritic texture)
BEf

FHLE DEEL, BEEE 0.3 ~ 1.70mm O EE~ MG TR~ g B 2975, UV IS KU
WA EL, —7IREBE R0 SEHEND, RANHIEME 40 TITIFIA b~
S MUEEREH OGNS,

FOAERE R EEL, IR 0.3 ~ 1.20mm O FIE~METHIR~FE RS L, R~ a0 £
feepd BEG, RN GEMFSTREEGIRVE R T 0%, HWHE L BTl 580 ENGRHE
na,

HUEBRE | R (EL, Fif% 0.3 ~ 149mm DIWETREBHERL, Bieaksd, RARREHTEL0
SfEWENEATTALONBRENS,

ABEHEY)  EhHTRGEL, B 0.3 ~ 062mm OWE TR~ ERIRER TS, MaMeEdahy
&L

Bl

fREA A= —LHIRE R,

FHEA D PREEL, B 03mm OEEHE~ B TR~ FEBIE 2L, B RS HETS, K
M THE RTINS,

FEAEE PRRHEEL, BPRELK 03mm OMIETHARERL, Rt~ dRaoStne iy, REMGLE
friffd st on@bohns,

HURRE £ i (E L BT PRI 0.3mm O METAER PR~ FERE B L R G R T, JOHBIEHITE 0.05mm
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LUFEMIbiTHD, GRBEAORNICRETS.

DASAE D EDHTHMBEEL, WEERX 0.28mm OB CAEBRN~BE 245, ETlckhprilin
fELTWBED, MR EAES SO RENRC L3 RIEREATHL0, BEARMETSLOLE
HEHLhS,

RUIAHFA L DFEL, B RLTHRIEBORNZEGWS 0P, BRcafihstor@snons,

WL

KRR EhbH T FEL. BRATI TR NERRER L, Botnd, ShABAGOMIPLEE ST

LTWa,
iR
PREFEL, LBEK LI0mm TAERHE D LTIET S, ARIMmEEDHShix,

4. Hx

ERMEORS, 12 LA LOMET 800 ~ 900 11 5L, BHOFRIDIZHHLGHERP TS 2T LA
L7z, -7 e LEmboiht, #2300 il ool g ndss, tHENQUCLEGRTHS
TENSHOE a-I VEEMEALTOAITENEN S S, 11 -7 K28 13C DA ST AL B HixE
C4 Hid ORI & Ui THECIES 13C DA HABT ENS, IHA& LA RHUALTEL 55, Wil
BEE G, MEASICEEIME YD GOED T H800, kR A GOHEMSRBEELZ L
5, 800 ~ 900 EAAMMOERERLT B LB TRLLALNERLLNS,

WAL, SO BRI o i § BRH LU R EO K BB AR L, (3 AEOMKT
Bl E R EESTOS, FFICRB~PREESENSMMGICOVTIE, HRIERE D, dOlBRLig
A SR NEHERBTR S EO(ER B EIC T 2 L0l TN D, WOHi, HENEEEOER- Lol
MAZhZoIcHL, ANGEEIEEILTWAE0%, [MEEXTLE00E (RBOENTVD, WliEETE.
HHZLOREVNEARALE>EOLTUVSS, -1~ 707 MicaMEhTsh, maE, m-1 k8, m-7
MEDEM -4 BTN -3 MIcE {EEN BN 5N 5.

MAEET VIRED BRSOz, 8 FBRORR, FABR G AL 2 0, DASAHESHRANG
BB HZLE 1 A RTMER ARG b=V | SRR SN, T 22 S5 XU 23 IR Eh i
MBEREORICIE, IO ERARRS LGN, MRS, ERMEEELBIRENTVS, VI (LD aR) T,
AL RNATIRI, WELY, HTADY7, Lk EAR6hTVS,

B ENLLAEUE, SN EHRIC AT 2 B A DEEET IO AR r kL, S0LB L Rm B
S ORI, R Bk AR E R S RE B SN S. SHIE (1994) IDRENBNRELr kEALE, K
Bl EOB IR E D & BUREYS 33( RS ) OR BB L0, Y, SR ETCA > 2 —
SV R, BRIOHISE DS, A alEIC i B alEEN BRSNS, WHES 3T( K )
BT 39( VI ) ORI, Sl SRR T, DABAREEIRAED. krfdaliBonlit b -
TWd, —HOWREEE 36 1K ) ORI G F—PLER, GROSITREPEL ARMRECEVER
AL, RN ERSR s 2hlhE o MmER S o K Ic T 2L AL NG,

B EN TR EHEBIEO R IR T 2 R LD G EN DL BAS, L. BabTicROMR
&, BHEEELLES LR EHROBBEFATE D, 7l e TR LD &I it O e
W AT, E, BB S, T (1995) THASATHSF =2 SO RO R R 5,
AL, ERRIEORBTIE, 528t (5(%) OFERIMERLTOS, COTLAS, MBI TN
BEOYHEDS FRECBEINC L, WIOIEMA S BNICA G TORRMICIE, SO FICi BT s s
HERIE B, KEARK & F1 TR L OIS Il KR AL T I HES T B W BB A HERIL TU B e PRLE R
%o BUE. RN BNEBICHBED 2 ) — MR TEDN, WliZHDETENTERVRNTI LN
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Luvis, e - 955 (1995) ICBEENTOLAHVBNIBHO FEROZEAY, SROMHMTOS, Frosp/I8e
MBS OEMIE, i3 MO TR R SR, LB ORERT TH BT LERLRLT
WD, HE - B (1995) Tld, So)FK THHAFHERIVE I HIBERGC S EE L TL S5, Sl s bivse S2hE L
LIRS BOEEEATE L AUERRA IS ML N B e UE, SUIE BN B S v TRk HE Rl
HEBHON M, WHBMER-TOROT LSS, TOMICOVTIE, S AKIcEa TS
Kb oMM A BT, RN TTICET. MEMNIE-oTALERS,

. BRI S% M
Lk

SHITURNE, I 4 HEROWT R L DIRIRENSIRNC DT, (ER AR EERRIHTAS 11 k. MRSV ROR 5517
01 LZTHB. MHONE—KRICORT, S, MERINMAOMBFICMUTIRIRIC AL LB THS, L
fRRHE, WFLER ORI E B E Uik U 25 JIcoun Tl B, oL, BRI XD, AT
WL LIZHERIDY, S AR T e G ELZ R LD B LU S EAVRIIL Ffzah, (EEoRT
BRADHNEME oz SO ALGRHAICOWT, FRb- D A RAEM S T ERAMELT.
2010 MBHS DOV TR TS FE TH o BRIk « FE7% 25 AT BTS2 (H¥I R T
10 i THB, 15 smRLIBICES ). SAIEEHIRE, 05 4 M -5 MOk PicpiE->THEL
FeARIT 1 (4 N 1T) TS

2. 5rbidiik
(1) EEAR

i@ fi# 5g ZE—A—Ic3t DRy, BMIEASK LR MATIRE ORI LMD - BREiT5, R,
Syl A S e, AR U GRS 4. EOH, LBl LI L2 iR AL R OB E TS,
TOMEE A~ SERDIES, i, BRAILELC KBBITGORERT, REILYVBIZICHRL, A4
FA LIl FUTE S-S, R LEHARIOT Vau 5y S AZH FL. A4 FAZAUMD AR
TGRS,

WREHL, Wi 600 3721 1000 FETITV, ANZAHNAT— SR D ERICHBET BEERL 45 200 WAL L
IKADETHE - AT S, &8, BHILLT, HERAAETLL ERRILALORDOTE, MEEE TSI
St TTDAR, 200 fAESRINT S il ARG OTESMFORELLAENES IS, SREREL.
BENHHR TS TAURTEL L5150 5,

O [FSE & B BT IS D LT, Hustedt(1930-1966), Krammer & Lange-Bertalot(1985 ~ 1991),
Desikachiary(1987). Yanagisawa and Akiba(1990) ¥ %&BEIc445,

(2) TE¥ AR

A 10g I2DWT, Tk kBRI, AREEHY YL X BRMOIRZ, 0.25mm OB X BE.
R (SUETERY, HR 23) IC kD RO, 7o kBRI KB RMTORE. YDA (MokERRE 9 iR
(iR 1 ORI ) WIS LA MR hObn—20R eV, (EBREIRETD. BiltES ) THALT
FLAG—hefEl. 400 SORFHRMEM FT. BT RTOMBICOVTRGE - 3HT 5. Rl ik
HOBIEEALE U, Erdman(1952,1957), Faegri and Iversen(1989) 75 ¥ OIER BRI 50205, KT (1973),
it (1980), #EA - /N (2007) SO MO ER T IIREEEBEICT S,

RRURE - AR O — YA, ROUERHEE RO TRREL TR TS, £z, S Encaon
FARESOMPCOVT BT S, WL THEOMEE A 742 THALZLOE, BEMOKIA WS
DRT. FrhOAAEREAARIERREE. WAER « X BT B S AIHERERCEBETNENL
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BELT, S THREERMLI

(3) sk

RICBHLIESIC, BHCHEAMILT LA LIz fes, MMIHi% PEL TV 25 S8 T T, (LhSt%
R Y T B 1IN e

AU 200cc ZRAL . AKICDFTHEN ST D, MEEAD 200cc ISR 8 i3 O FICRATEPHL.
ORI S, 05mmOEERLTKIEL 25 L Kt End-e e il Bgic DT FfOREE RET 5,
ARt BHEFHZILTIE 4mm L4 B A 2T 5.

MRICHLTEEMEN 0055, U LR TOSLOEMMTS. fEL, Lo FTHE-TE, 20
M SHEAHETE, HONRLTEMHOESLL LR -TOBHE— OB (LU AV G, ShbOkk
el 1 fkeds, AR0E- BILICOVTE, KRB THEILLES, Ml THTHRED I
DML, W TH-TE | RELTH TS,

(4) BHBEIE

PO Z@B U BT 12 RIVTARC (B - REE (RO - #E (HEsNii) o 3 WikioiE T
VI EREEFIY S, YIREA L y05—L kyas—L, TIETILRER, 7VwU EKORSHE)
THAL. L35 —beds. TL23o— b, EWERECAM SO YRR MEL, TORMMENE
EACE KU TRE AR IR FETO H A A AT — 2 <=2 L L TR E S 5.

5, AHMBIREOREPORERUL, B - (PUE(1982) %> Wheeler flt (1998) 28 #1295, 72, HARAHO
HIBERCOIE, B (1991) 0Pl (1995,1996,1997,1998,1999) B BEICT %,

3R
(1) EERSHE

FUE. W61 HBRUM273FICRL, DU, EEROHERCOVLT, EHRINEIATHOENS,

B 4 HuORT R TIE, BFHR -1 -3 K ), 4-2( 10 -4 b ) 5505 4-3( 11 -6 K ) D 3 D5 Hi 2V 7
Nl FOREL 3R SLOBREANTENTED, 200 MKLLEARHIZLO0, 4 FELU 6 ki,
RERICLA@H ST, 10 MIKERTSH S, (EOEOGRFRER, 3 FZEELZRAELENEL00, K
OEMEEEAERDENENIEND, KBELTEFRTHS, 4 FBEIU 6 ME, TXTEMLTED, &
Ml RROIEFH TR LT Es, KIBREARRTHS,

RHENDERL, SATRACERTSHD, FUERS BRI R ng,

TR UL, 3MIZDOWTHRBE, KL THKIERO Cymbella wrgidula, it KAELERO
Caloneis silicula, Cymbeila silesiaca, Gomphonema parvulum, Pinnularia rupestris, Pinnularia viridis, 1k 7K
80 Cymbella subaequalis 5 TH%.

WA mRAMIE. 5 MUOGHTN T rhAEE. SXTOMD SHEEMECARINE Nz, 22U, Bl
HUEFHIC KTRED. 200 AL E N e, BHES 4-9(10 -3 ) & 4-12(11 -6 §i ) DHTHD.
3 Kt 20 MAlARIE HIITRICLD BB L, iR RFRIEIL. Bl 2 WL, EL SR
5hALOO, HEROHBHIEDSNEWLIRER, FRTHS, —HA. B IFML, ZEALBHLTOS
F e, ROMBDEERLTOAC L5, REELTERYFRTHS.

HthEh = SilE, POk EBORTHD, WEBEshEL,

TS @ G LR, AHES 40 -30) L 4120106 1) ZEMLTED, HokEHTHRAEL
il @ Amphera ovalis, var. affinis, Caloneis silicula, Cymbella silesiaca, Gomplhonema parvulum, Pinnularia
rupestris, Pinnularia viridis. 1k 7Kt B &) Cymbella subaequalis. Stauronels phoenicenteron. [ 't B f 03
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Hantzschia amphioxys ¥ TH%.

4 MO -7 e (4-26) ISt EEBMEAAMRINE NS 00, i 3 M THS. (LRORFIREL, &
ATHIALTOS I TEL, RO S SNBIS, PIELLTERLRRTSS.

BEhia s, sk EMOBTHS, BHohizMEIL. Pinnularia spp. $THS,

5 4 MO ERRON -3 0 (4-27) Il MR NG RN SRR LR D0, 100 kL, EOEREE G
HittEhiz, (EOROBRERIEG, FELSEA SO LG, IWBELTREFRTH L. RiltEh Sk,
BOKERIOHTHY . MOSHBHIEDENEY, BAETIE LIS, BN Hantzschia amphioxys.
Caloneis leptosoma . Pinnularia borealis varrectangularis. Pinnularia schroederii 5 T#H%.

B4 M AR -3 K (4-30) (CiEH B RICOMOBEBMERNEENTE Y, 100 WAL LA RlENE. &
FIRORFNED, FELERIEEDENZL00, IEROEME, FEALELOSIEVCERS, IIBELTIE
FRTHS,

MRS, TANTHREETSD, MOHIHERSH 6N, BEEGMN LI, Wkt
i @) Cocconeis placentula var. lineata. Cymbella sinvata. ifi 7k 5E ¥£ Bl 0 Cocconels placentula, Epithemia
turgidula varwestermannii, Fragilaria ulna, & K ¥ B @ Achnanthes crenulata. W 'E FE # 0 Pinnularia
schoenfelder! " T&H%.

(2) TEB R

SULE 62 #5274 BUC AT, {EMHEAIE, AEHRS 2, 10, 13, 26, 30 T, {EREGORESEL
FEM B, EBLEARINENR 6 MHORFIREI AN L DL LTRIGITSH S, ERL GG
5OEHALNLHED0, KEFEHINZAMLT VS, ECihHoir (DL, AR RO -4 e
BTN (-5, 01-6K7) & k07 (11 -3 K ) TELOERHNHEND,

-5 5, -6 Fid, RAERSAERLDSL. AREBE. €3W. VAR, vV, AFmEV-78F
WERERD BOOHHMTHD, Micik, PIEEPAFA B 2OV /S REEOFEEHERE NS, 15
WECR, 2P TEMOBEAES, THE, S-SR NS. SRIERNL, R, AU Sy
BHEEMRINEN S RIS RTH S, BEHMELTIE, METRBIN, (2B EEN5,

-3 kit AANERE S ANER O BMBERL TH B, AAIERNE, I1-5 b, 11 -6 KL RS, E 38, 2 A,
s, AFREVSEFHERERA SV OARNNTSD, ERHL S FHE R EENSAY, -5 8,
-6 Rictk<BE, ERTHL, WAREARARNEL, HTHO AMEESTESHENTENS. colihy
WS, SEFREEE ST, KEMMTR, AT ARSI X7 A IR ED R ENSAS, 11 -3 §6. 10 -5 K.,
-8 M ELICEBTH S,

(3) s

FMEE 63 & #2275 BICad, MRS Ok aRilEhkof, HEAkOEINRELT. T1-4MT
FEALHENENEOO, MOKEITE, BEhEVHGRE D00, SEOBUNERET X D880l
OIS ENTV S, BilEhiMSRAofmi. EftazBic, -4 FEsicLTiihsd. <
oft. #. BHEH. B e ita, BMUMEORIRRE L FOMY TH5.

-5 K. -6 Rild. AAIEREPOISEGAMERE - BEIL TV A MK LIS 5, 51281 B 282 [
RLEEICY TROKNORBUSEL A LA TS, SUARERNE, 11 -3 Rl S TUER DB B,
BiSCHIED@ YT, AANTIR., IREMA B O T2 B EDLTRERLSY, Y=¥7, 2Ly HE, hT
T, RERY, IXE, DT EABENG, SANITE, kAT, AELME, RV, ARSI
kiR AN TFR, T aNEEbMENS,

W-3RHE, SIARSEL RuRE, R RELKERMDE.
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BMIC, A3, aL¥E, 7Y, 2OV, FRABEVSEEGHNALND, WFCRHE RO ISR
iR
- EZ[| (Abies) 2V

A EN, B, BUBTET. BE Llem, § 2mm 805 SOmBIREME, SMERIBICHED, Wi
PofEdphtH s, ERmcEIICH->TMERA SO, WEOBOmIICE oG LA 5,
« #2341 (Carpinus cordata Blume) A/ /FHIT TR

PR EN T, poEt, SBIRERPIETRMT, & Smm. 8 3mm. B, REERICEZTAEN 56
OB RARAT DA, BHLTELAERAG, HEIELAYERETS.
» A RF (Carpinus Tschonoskii Maxim.) A/ FHITIFR

BhEh s, BRBT, KEEEdmm BIE. BroBREE =%, LBl LR Ay, 8
PN MADIAY AT B
- 744 (Ostryajaponica Sarg.)  HIN/FRTHHR

BhtRiEn e, PO, BHCEVIE. REERD, mfETER EICHEA B, BE 6mm, 8 3mm, X
F2RE. JRREHITOREMS RISHSFEL TR EA LR AT,
S/ ER Betula) HIL/ R

IR EN I, KEEE Smm RN, BRI DB R T /IR (EREORA 2 AR T AL TR AL
U WSS IS > TV AR
- sr¥ % (Zelkova serrata (Thunb.) Makino) ZL#4ov+R

SEOWH MEHEN, SROETRIETSS, MELTVLSBIL, SERICHY T 2HIEOMOE D OFH
%5,
« hI/*& (Broussonetia) 7%}

MTARENn . 86, REXZ ImmBRE @I, XifilCEOEIKOBRS <RI, MilioMicRE
MRENS,
» #2457 (Morus australis Poiret)  77H77R

MiFhE N, W, K2 EE 2mm B S, KT THTRMOMICRELNHENE,
» FAFIR (Rubus) 1858

i En s, B, KETE 2om B EART, —MWICTNE] B FETS. ki SkidmoF8
i REBEk TR EbN S,
“HITR (Acer) HITH

WAL RtE N, BETAEXE 5m BRL. WTT BADRHIL AN R T AR BRI DS 5
FTARRS. i, SEb I,
« FF/% (Aesculus turbinata Blume)  FF/FHEF/HR

hoRFOBF AR EN . REOKEEL Smm T, FETHSRTS, WODEHET, 3RLAMIERS.
LA TEATSS,
<TETR (Vitis) FEDHE

irAREhs, Ba, KESEdmm B ORE. BRSSP RITAYED, OB RMIEICEE
CUEAEFDMHET S, FlilciZhutc (2 KD (AF] 46D, o] BEDIEUFAT S,
+ /7 F (Ampelopsis breviped [ im|Trautv.) ZF78/7FVR

HiFhRiEn S, B HEHIE TR 4mm B, HRCEME LR DM 555, BT,
- 2R (Flaeagnus) 4 =F}

FilFaRE A, M T A& X1 6mm I, XmZHEENRSH M HS, ERiIZEOL{OROE
Wil 5.
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= B)L /1Ll (Actinidia arguta (Sieb. et Zucc.) Planch. ex Miq)) R 2 ZERT 22 KR

B AR E N, BB, X 2. 5mm RIEOMY L CRHIPE. BRI TRPRIe S, MBI,
Al i1 - BT OM AU LR B i,
- TR S (Actinidia polygama (Sieb. et Zucc.) Planch. ex Maxim.) T22EFT22E R

HyaEnz, W6, B 15mm, RIEOmOLY KPHPK, HLrokb b BThs,
« 23/ % (Aralia elata (Miq.) Seemann)  DO¥HES/FRE

B (NS ) ARz, e, CEMIETSRM T, BE 2.2mm. 6 L5mm BIE, BBk T.
R ENRSND, Wil EBAOROIRES. i3T5,
« LY ¥ T® (Callicarpa) 2V AF5H

A ENSE, B0, @IHATHT. B 2mm, BUC MdA L, Wi SARR. b
LT F—F R ->TV S, BSTONREIEES, 2esihhds.
« SXF (Cornus controversa Hemsley) = X3 X+m

EhtRhEN T, PR, MERK, 7 Smm B, WA E(RCLABD, NIRRT, iy
PR HEMA R AE S,
« T/ (Styrax japonica Siebold & Zuce) TI/FBII/F8

FiThtetEnsz, K- 1E6, SBE. RE 1-14em, 7 6-7.5mm BIL. TEEeRRD, TEH ST
T3ARIEDRKORMAES, BRI T, KBOORNDSS, MR ML, Wik, Ao
Ml RARRIE B D, X504,
= =7 k2 (Sambucus racemosa L. subsp. sieboidiana (Miq) Hara) A HZX 5§ =7 FaR

B ENTz, B NEE, REERETMWT, BRI, BE 3mm B, WRIZMSSBD, o
TR OB I FIRC NS RALAS B, IR PRI, &l R R T,
= R AE (Majas graminea Del) AI\SERCIGER

HEFAYRRHEN . e, BE 2.5mm., % 0.5mm BUIEDFHAZHIME, MRS RS, BRI, il
IR HE RO THR E R ARA 5,
+ FESNR (Sagittaria) FESDH

WA, WA, 7% 3mm BEEORTTEREEMk, RAATHCRINT, Rl e mEaRs
FNCIES, I ASBIUTHRC A > FEAR R 7 1 e 24l 5.
HIXETHR Wisma)  AEEHN

RapmitEhn, it METET, RREWIE. CEEE 2mm BT, WICECRMS 1 A0ED. B
B AR ART RS, hOMTAET THAS. HTRAGE, MUEKiciy >MERTHT. FTo
ahigEN, EEORH MV EDIEFELAREL.
* A2 (Oryzasatival) AFEAXR

BHELAHERL, BHELAE, JEfoiiitianss, IRFLERE, BHPIE TR T, EE Smm #E. #
HEHSEELT LD, RFTWAMKENDTHS, RIFTOABEODICEEHEO RS LTV L08H5
N5, HEBELTRADLO L HBETIRIELTUWERLEOHH S, SISV EOT, BE Tmm i 4mm BT,
SRR R I A B 5. HUENS, 2aAIC IR MRS A BRI N T .
= ALF (Triticum aestivum L) A2EILFR

IRELAE N s, BELTHEDREE DT, W THALFID AT TS, & dmm BT, Bl
1L 1A A RO REI D S BAFEL THAD 5L ITI SIS ITIE O T 50, M REG. il Tk
« 77 (Setaria .italica (L.) PBeauv) ZHI/I054E

BHEL 8 (R ) A Lz ieslAv e n iz, BHELTE DI, 8 1omm, M Imm fIEOHRERE T
AT DU TS, RIS, REc R INC BT DR SRR RAR AT 5. IRFLE LR E
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B ECROMBSBHD, Kfide 0T, BHELTWERVER W ODRENDN, RO ESHFHTHFEM
ot esO T/ anyige L.
« £2%} (Gramineae)

ITEEn s, - R, Bk, X 15-25mm, 7§ 07-1mm BIEORRIBAT, Hilmidh
At DR T BEHEA I T
« KA R (Scirpus)  hAy) FHE

B En . - BB, BE 2mm BEON L ZAREEEIR, TEBEeh. gt
{ERI DU BMESALNS, iR IR BRI AR B O, AR IR B R F
LED
« AR (Carex)

ST, BlE, SHIET, 1 2mm BIE DEBOHSTMOTMOMUS, KifilcidfEciEE
BHRMEDEEDL,
= Ay VT # (Cyperaceae)

WHIEROEOE—IEL L, BE |~ 2mm O TILEI RO EOR L, TERORFIT LD, SHBIEUIE,
« A R2% (Aneilema keisak Hassk) VA7 YRAFEIYE

T iEN . HBA - FRRETEREMITE. 8 3mm BIE, WA NHD, Ml 75, Wi
B THRIOEME L HY, BE—EEOROPHEOMIMMFET S, GRS RiEMEONMLE
HAHET B
- h 45 (Humulus japonicus Sieb.et Zucc) 2 78ASNFT VIR

FiroR R MMENz, KEE, MBErE, EaBdsnls X8, #4amm, B, TeeRa,
KR EiB e —MEOW A B 5.

« X7 4-1® (Monochoria) ZATACHE

BirAMRE N, BB, WM. 1R tmm BIC, FRIGHIGEEED, ROL, MEICITHEC 10 AR
DFEAHD, PEEORICET O ZBERMAT 5,

- 25 & Polygonum)  2F7#

WAnRhE i, JEE LR R0d 5 M BOME—E LI, BESOBIREREGE, SRR TH 3mm #
HE, Flildic KVRIRA SO, M EBEDSHSRES SV, NS F 27T L BN SHE T TS ik
0, ARFTFEELNZRETLHOSL IS hkOLo, FHETRE L ENNEE R g T2
Rk ra2FeEbh DML R (1 ~2M) 3.

+ 7HH# (Chenopodiaceae)

HiFARiEn. M, FIRATRRMT. 7 Imm B BEREMAR, FA%HS. B LI EmRD M
& IR REBRE LOPHRC AR L . SERAbER
- #7i-2% (Caryophyllaceae)

M Ensz, i, BRMETSOM T # Imm I, JERMS, Fibs, ML,
R, RO O LS Ik B EA RO RN 5.

* ¥ RIFR Ranunculus) ¥ R5H

HTAREN . MPIBTRTE. AEEE 3mm B, Kiid@{ RSN FED4, hoifidHirRIce
RNTH, EHELECETVS,

» B4 =44 (Macleaya coedata (Willd ) R.Br.) 7 BEs—44R

HEFARIMEN S, B, REIEARTILBIE RS, F& 2mm, 1 Imm I BF A, BUERHIPIEO
RSO R LB BT,

FILYOR-NEAFIR—4 54 F IR (Potentilla — Duchesnea — Fragaria)  1\Z#
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B (NS ) AR E N e, DO, FHET PR T. B Imm BEL MREZIIRSRES, Al 15~
SHEBRNBOESDL, oA TIT], FPLIOHELTVS,
« k7S A44 1 (Fuphorbia Helioscopia L) b2 879 B2 545 HR

HrpREhi, KEEz2mm fifg, R THRCEE. KB ABRERE BB FET S, fiick
KELTAE] BEIETD, bIHEATH?

« TL/¥7Y (Acalyphaaustralis L) +ISITHRI/ ¥ TSR

MiTAtREh s, Wi, EEpA. B 2 BN WBevR. Yrikoihes, ComIcE->TRIIL
TWAMEkEHS, FRIETECHS, i@ ORLOMBNEALETHDL,

«AZLR (Viola)  AZLA#

HiFhtitEns. pagm, Eeik, ©f imm BIE, BEHERDOREMTS, FREPIEOBaN S5, &
HICERAEISES | AOBGHNSE, MAIZEC, B ARRZHECRTGED E5D(, MM BEOM
Ll
« £ U# (Umbelliferae)

RehiptiEns, MRE. FERIKT, SMmd TR KES 3mm AL REARICREAORIL NS,
FOMICEERTRBROMT AR TS,

* ANJER (Leonurus.) ¥V

WorpiEh iz, KB E, RRBEHAAEE, EE 2mm, F Imm, WREASHBY, WL GO
&Y.

s AROAVJ2R Mosla)  VE

HahththiEnz, KB, EEERK. 7 1.5mm B, RSO ASEREYSD, SRchImoEiTa,
REAPMICHES, Aifild R E ARG HE Bk S 5.

« T (Perilla frutescens (L) Britt. var.japonica Hara) ~ ¥VYHY VR

BEOBI AN, FB0, BIEE, HEEXNAREXEN 2mm, BEE R, ik
KEFHAG AR S S,

- +Z® (Solanum) A%

B OB AR D e, Pefid iy, A% & 3. 5mm BUET T, Fifoic ik Py S < ERRR F B R g T S,
« ATEZR (Siegesbeckia) * 7

RkiEn s, REE, BE 3mm RIEON = fUSERA TG iS5, FERCEMIEORY S
A BN T HER L MO B 5. WEORRHIRICEML, BkIcElaREL B5,
= anYFOY (Ediptaprostrata (L)L) F 78404 7OvR

MEAFHE N, R G, KEEE 2mm BRI HPRIET, LEREC U, PO RTHROZEENSD,
Wizt Th s, FilzEEoL, KiSiFl.

- ## (Compositae)

RIpBHE Nz, FB6, KEEENETYPM T, £&X 3mm, # Imm 8. NS, WHAEICE

HETABURAD, E504.

(4) HHEELE

ARG, EEMO R/ FEMMICERE Shz, R Ri ST
« RF/ LU (cf. Aesculus turbinata Blume)  +F/FE M F/FR

AW, BRI X THEAINREL TV S, BFREEA EHNTRET SRV, b MCRB T E50HR
ARSRALMEEASNE, HBEOLIRRU LR AR T S0, RIS ETE, B9, 1415 #ik
HTRRRICAT S,
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TOHHEANEIE, NSRRI A4 S R0 & b/ ONREMED AN SHIERCAPP TR EORF 7
MET &R, MLz,

4. H%%
(1) ERRTRS

WA M RN THAME GO S LA RS 41 -3 6 ) ISR I R B R RS B e
HRBHCDWTHL L, EE. HUKIERO Cymbella turgidula (& FHAEm) | HERIEREE (22lE. 1990) L0RiEh.
FINAVORRE T, BRHME XTAAEY, BinNRlE SRR NS LTI 2 a4,
HEWTHOKASESEEEO Caloneis silicula &, $HL - 52, WFTLAUK, HokfEEEO, B, RRIC@H5
NBETHAHH, RGBS TESLTEDSNST LD L WEITH S, Cvmbella silesiaca |E. iR 5
H S ORISR L 3 5HTH S, Gomphonema parvalum 1t FRICH LTRSS TES, EINMIEYp
HIZHLTEAETHD, MHTHCEGENES DB TS, ESEKMICRHENS, FOMH, Asai and
Watanabe(1995) (&, IRBGEISERE LTV %, Pinnularia rupestris 1§, TUE—OEMIVERL, WFRErE. HikASEtETd
D, HEMIEICES 324N, Pinnularia viridis %LU SNBBENE L, Pinnularia viridis (&, A5
SERMENTVLA, HHEHER 2 &I EN B O « i@l B 5N ST & 5. Pinnularia rupestris
SERERMICIE, B B HIVIERIR RS ICEELTOAE S OB VTS S, X5ICILKIEED Cymbella
subaequalis it 4HE (1990) = RNUERTRIEO AT ERBF OO —FiL TR CL5, —RENICE, R hEnic
WHENSFTHS, Ef2, Asai and Watanebe(1995) I kB LAkt Fi L h 5,

ELEOX 52 LIEROWN M OTEROMRE SDETRINET 5L, RS 41011 -3 K ) OHRINFO RN
&, MR~ R ORE] Mot bl EE NS,

EERHRIRRIC LR S N o TR S 4-20 1 -4 BF ) S5 K0 4-3( 11 -6 i ) (3, i iRy ashiz,
HERIRIEPE M T A S LMLV, T TORRETS L FOLSICEALNE,

Y EHBMENC EIEDWTOEZSNBHEE LT, OHERIFH BB (D o T R - (E HERGRE A
HUTBICAEN BN Sl HERIBRICICEORD S REIALE S TS5, @424 k) 35
LT 4-3( -6 K ) DG, MHERHE NI AOREAIED ST, @OHERIRIC/BEN L LR &
HEABND, HRIBOHRROTMIIICOVTIE, HERFRORMIEINIC XM - (E I Lo, 5
MICPERBON &, HERHAUKEE (FIFKL TV S ) TREVEI T, MR SHEMRICH T, KIcH
TNTWASLOIFITEOEEC LD, FRMEEENZCESNSNT VA,

WM AR SRS 49 I3 8 ) LIRS 412010 -6 M ) IS EMICEB S h Mo
LEPEE (WHRLTUEORE), £, HURENEEIO Amphora ovalis varaffinis (&, B 45800 1105
VHITHD, TETELRMOKEPSEDENS, e, BOUNCHEES, HRESHCEHELTRD
TVEITH S, 1Lk Stavroneis phoenicenteron 1, L), LI ILAKRICEHSNBETHEH,
Cholnoky (1968) (4iililip H# 6.8 Iff DR THBLL TS, REE LI - iAo SOk jkic g
HTLMiTHES,

LLEO &S 2 i ok REREEMUTRETEIT £ 40008 (I1-3K4) & 4-12 30H (11 -6 ) OHERTIRHE.
BREORE Flcd ok Ehs.

PR A > P2 ORI 4-100 10 -4 K6 ). 4-110 01 -5 54 ) 58T 4-13( 10 -6 K ) 13, ORI Hird o BEih
TOIEERT 4-2 (11 -4 K ) ISERLTOSS £ 5. ART IR HERTRI A O MDY 5 AR L LIcTiE
HHHOLEISNE.

-7 KO GE, (EFLOMKL, {3 Mk 0ATSHS,
ASHHTAR L EHRAYRCIRL D, IICHERREE A HEE T B 0RBMEEALNBA, HTOEREIHILLIF
DEIICEZLND,
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FEHEAMENT BT DU TORIRE, OHEREHCHERE D Mol ol EFEMERGR AL obIc I A T Dt
Hblripots, QHRRISREORM IR LESAERENEN, ADHBOR S, i G OOHERE
HELE U P hOBIRIC £5 AlfiEtEh UM S NS,

P AR om-3KH S S LHIE, B 8O Hantzschia amphioxys. Caloneis leptosoma.,
Pinnularia borealis varrectangularis, Pinnularia schroederii 5 TH %, MEHRERE, KIPREEOERILN
DFLAED T R EOEEE O REYE OO, HHEOEBET YU L ERIBI RTS8 O
. 1986) THD, I, ARELSEEIMLEZMBEERME. kLEESFTOh TEMICHAS 5 LOTELEER
EENG (BWE - BN, 198971991, 7o, MERUROSHPET T/, CNSOMBEELY (70 ~ 80%LLE) &
SEMMHSNAUE, FOREHERL 8L, AU OE QR ENTEORBITH 1 LR T2
BELTV S, 0T ROMHTINFOMERBIE. EANICIHGMORIIC S -T2 Bhh s, Hi kDK g
LT, ek dBLI i b ad, W EENn STl fEtEb L.

B4 RO -3 RS SR LIH OB R B R (WAL TUOEVE ) [, £9) Wik
Cocconeis placentula var. lineata (&, Pl OHiKBOEY) (B ) IS K YOBEL IR LA T2 TH S,
Asai and Watanebe(1995) (&, KN ERTHMTH BT LG, WRKITHEL T %, Cymbella sinuata
(222 (1990) IckAuZ. MO P~ FHKICHEMICEEDLNAT S, b~ Fifihl || HEERTE L T2, ik
AR Cocconeis placentula &, HEIEIDAKEICEES SN, (LEGHIGHE L CBME N TV, Epithemia
turgidula varwestermannii (. MAMNCHUKBICE G4 BHITHAN, BOKTESED SRELAEL, RAEM
TR SRIEORH, EILTE 0% FTH5, LA, AL, WEEOHENICKIRETSCE
HHBHTVS, ILRIERD Achnanthes crenulata (X, EHIANE. K7L AUESETI Lkt ThBH, L
Hi—rifte L., Bk UKMICELENS L TEHIE L 5D (08 - 2 1983), L LoRMoRlS s
FEROMAGN S, HERIFORIRNE, KANCIE, KITOEFRIESEVBETEsROLEEENS. b,
HBIEAMEL LS L, RATVWALIICMULNSH, Aol &EiclE, ENCHKAKIVALTETY
ftDE#EZLNS,

(2) HHEE

SPHORSI, FAGE K, (EMICAL BSR4 BRI R TS, 11 -4 MIZHERCAOMRFLL,
HERE AL IR 5755 Tesh, HERGUEA L S OB TH RAEORSD, REEAVNEOERIL I HFL
TLEW, ROk EABNS, T -6 R~ 5K, 114K~ -3FMeLSHAGhETHZL, |k
HHIRHERRL TV S, FRAENH 1 DOHRE =y FERINT 5. UL, SERMEORRIEIELMLE
HHWMTED, BHUREEAERWERDNS. COLIRKRERER. -6 K~ -5 MEM -3 Mic T
HHEIEDWTERS.

11 -6 K~ -5 ktd, AAEBOBEASLCRMENZONRTHS. CHEBELIEDRINICE-E0h
£ MW LTOEMRIChRS s L ash S, BRINENSEINLL, ERENDDOT, H720sklny
T, AR, rvE AU/FR. AT 7R, bvig. ATTiE. B/ FEmE. TEE, ST
Fe FIW. w22, VT 25/%, KRR, IAF. 1A/ ZUraTHS. LThslilie,
R Zici s HitE L NTH LS. —BoMEIREEQicBWTaslilEhTuys. KiliEhizkitEo
FELTIE. MEL S0, WHFLZHENLPT VR, #EETHEER TLEMTLYT L EL T
55 O, W EROCCASIET LTV EB SN D, —H, AR{EBIEIHEMLZ L, €3,
WA, Y, A, FYes, AFOR AR TR L /R RA R EN S, SO E TR R it
HEOTEDS, KOBLOREERMLTOBREEAS, FEEORIM BT, Thugls ootk
AENB, EL, EIMEEAHEIFCEOTRINENTED, HUCEFLTUVRRENNSS, LilosHs
BioORELT, Pt A Bk L RO R SR TR R ERME B0, R, RIEOEIC
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LHRGOT, PIREHORSEMRICG EFTRETHS. PIENEKROFRESAE VD, IR,
HOZRIETTERS L LTS M TH SN, LOWICMASHAL. COfb, [ROERIHBHE
B PRI EHR D, M & A DSBS (PIIENHR ) 2L T b EAE NS, AL
WD ORI T F0+ A LT AR RN EEL T REHAS NS, Kz, HINfiH
MBS R I DI Tesh, SR IR O A SR M TR IR TH BT HZEF LI, FEK
BHOPEVBFTLESTHILF FREF FHEPOE LM ECEST LA B, SEIOERTHRRTIE. 7
FREDIFFRIBORGH BN LS, TOXSBBIEIRIC LD, (LHHOKRILEG R SR Sino T
HEMEN S B,

RAMOERILE, FGRETE. ARRATYUFIYR 270, F72afl, ASLE, JEFHFOMT
PRI LOM B, SHSIURPP B CHEN b SRR IIC fAL T R R I Lz L EA S50
%, Efe, RyAE, AELAM, HIAERLAE, AR ERIMSHSNSH, THEShHPGENO K
RO TR LI ERLTOREER RGNS,

-3 Wik, AAKHRMEEAERBNEA, CHUIHERBESEELT, fokoOBEL Dalah, Bttt
DRI B o bichkT 2L BON S, HREGOMRTSE, I -3 M BN M hTsh#
MEVAS, Fe HEREGTER, I3 MEac k-7, RUEREA R -Tuic el EnTuait. Bt
FPVEREKY, BUN -3 8T8 SR EN B A EOETSD . HERBIHE A2 TR,
HAT LTV EAYiA S,

HAtEB B, FyABLRANARBEL, IZXTAAAMOMBBICIERMLENRIENG, CoTkhb, 4
HRINSHMER TR LRIV TH > DA D, R/, A3BL AYVVTHR, PR, A3LE
FOERE AP HRARSRILENLAI L6, UESEETHLLVIBHLY, WEAREEh, BHLEAT
WL LDIC, SHSMMATI & DTV EBbh S, —AARERNE Flib AZaEbidld,
IREicBAUS, B EA M EN TV L BRGNS,

i, MRASUIIERMES Tk, MERUCETRAINE NS, CoTehbd, MK 72 /o0
HEHECRLT EAO S, BIHENRIEEIE, A2, aL¥. 779 WUE, FAK, I3 TH5. Choht
R THE, MHEhTL o bAiis,

SRIOIHFIC LD, MR S LRI, S AbnOEH R TIEERL, JhBLYy, AREOHER]
MTHHTEAPIILE, BT, SRIOGHTHEAEREICMT AL, BBV ROREEMTT
AVRELEDZLOTHS. UHOHWTSHEF 7= S IHVERLT OO I 5 T LA ki o dS,
AHIBIC T, ChETORRICBHHREN RO T AEL TV, 2hid, Mol il
HtEHERIA R R &N, YIFO L RIERITC ESHRIND O N B> THS, TORKRBLT, FEld
WL, SHHTHMSNI AU, Sk, SHIBIZETE AL B OMHOPESHORINEE 25 LT, Rk
GBS hiE GABIEAS,

31 A 3Tk

LT -l R, 1983, MRS, A EREPRING /Y. HARFAPRIE 1983 (12),241-249.

LHE—, 1990, BKFEEEBEIC &5 RN BRLIE OB E LRI T OIS, dUIERLED, 42(1990), 73 ~ 88,
aNN. Tohoku Geogr. Assoc.

Asai, K; & Watanabe, T, 1995, Statistic Classification of Epilithic Diatom Species into Three Ecological Groups
relating to Organic Water Pollution (2) Saprophilous and saproxenous taxa.Diatom,10.35 — 47.

Chalnoky, 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, Madras, Printed at TT. Maps &
Publications Private Limited, 328, G. S. T. Road. Chromepet, Madras-600044. 1-10, Plates : 22-400A.
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WEER RMMERRERMTHER

HRIESF §13C MEE
EEAE & L 28 e & (o MEEE )] coeno
4 1 n -3 e (EE) 810 + 20 2335 + 042 780 + 20 1AAA-112810
4 3 [T ] HmE (EET) 910 + 20 -2083 + 043 840 + 20 IAAA-112811
4 5 Il -3 B B (BT 890 + 20 -2457 + 028 880 + 20 1AAA-112812
4 " Il -5 8 ‘L (EET) 970 + 20 -22.49 + 049 930 + 20 1AAA-112813
4 ) -6 & e () 1200 & 20 -21.68 + 053 1150 + 20 I1AAA-112915
@ w Il -5 () 920 £ 20 ~1838 £ 031 810 & 20 1AAA-112814
4 | 2 -7 +if 2270 + 20 ~17.27 + 058 2140 £ 20 1AAA-112916
4 27 -3 e (EE7) 870 £ 20 -1897 + 044 780 = 20 1ARA-112815
4 30 n-3@ s (Bew) 1020 + 20 ~1B08 & 046 910 + 20 1AAA-112917
1) FRMOWBICIE, Lbby 048N 5568 FEEM.
2) sPEMER. W0 FEBRALLTAFMTHLINERT.
3) MRLARER. NEMZe (WEMO6a%HASRE) £FRH
HESIR EFERERR
o WERERL () [
L] cal AD 1218 - el AD 1256 | ea B -
‘ ' ok 2o <al AD 86 - ewl AD 1268 | cal e 64 - (ranzEn
A0 10% - ca  AD 1091 | et P o4 -
L AD LR - el AD 1140 | cal B s -
“ 3 08t 23 AD L8 - owl AD 1064 | e 3 B0z - PAAA-TIZETY
3 AD 1088 - eal AD 1186 | cal 4 "2 -
¢ A0 120 - ) AD 1205 | i B 70 -
AD 1082 - ol AD 1081 | cal | a8 -
cal AD LI - e AD 113 | - B2 -
© w0 s - e A0 em| ar e e -
4 9 M 223 cal AD 1MW - cal AD 1206 | cal - 52 - (AAA-11Z812
cal AD 1044 - cal AD 1001 | eal -4 w06 -
2o cal AD LI - e AD 103 | e o B -
cal AD LME - eal AD_ 1215 | cal a B -
A0 10 - AD 106G | al o B -
o [Tewl A 108 - ol AD V10| cal 85 8 -
4 " LIAE 2% AD 1141 - cal AD 1347 | eal e B8 - TAAA- 112813
AL 1017 - cal AL 1067 | cal Be M -
e WD 1OT6 - ca  AD V4| B 674 -
& AL T8 - ol Al 829 | cal B 1T -
AL &8 - cal A B&T | cal P 1LN2 -
o | w | mmexnm - e IARA-112815
8 D T - cal  AD B89 | cal 85 T@9 -
AL 1048 - el Al 1085 | cal B 905 -
o AD L1 - ca AD L1 | cal B85 K30 -
* " e A L7 - ol AL 1157 | cal B 01 -
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] &
Amphora ovalis var. affinis (Kuetz.) Van Heurck(SXE BB 4-11)
Caloneis silicula (Ehr.) Cleve(Gti H84-11)
Cymbella heteropleura var. minor Cleve(E &S 4-11)
Cymbella subsequakis Grunow(FEES4-1)
Cymbella turgidule Grunow(FIHES4-1)
Epithemia turgide var. westermanmii (Ehr.) Grunow(F#13&54-30)
Frustulia vulgaris (Thwait) De Toni(G¥# &= 4-11)
Gomphonema parvulum (Kuetzing) Kuetzing(H#84-1)
Hantzschia amphioxys (Ehr.) Grunow( B &S 4-11)
Meridion circulare var. constrictum (Ralfs) Van Heurck(GR#I E B 4-11)
Neidium ampliatum (Ehr) Krammer(i¥#E4-11)
Nitzschia amphibia Grunow(FLEEFS4-11)
Pir borealis var. faris Carlson(LE &S 4-27)
Stauroneis phoenicenteron (Nitz.) Ehrenberg(FUEH HB4-11)
HScale bar equals 10 ¢t m for all figures.
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