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13.000m U f { / U 13.000m
12.500m l. _J 12.500m
12.000m 12.000m
SE9006 SE9010 SE9011 SK9017  SE9024 SE9025 SE9032 SE9037 SE9034 SE9087
0 1m
[——

5533 HFE - THRORE - HEMLEEN

B F Jg AR - X 40 - 41 - 94 - 95)

FEOEME, FERRR OB sE X2 e e U XE ERTHRIEL 7z, 5 OH &R
PHIZ R P RS 2> S AL [f > 5 RIAHL I Y 72 5, B 13RI PERE T 13.30m, ALRFET 12.60m TH Y,
TO A 3.8% TH D, Ml UZEMHIEDL0A, st EiE T hie 3 3 (SK9088 - SK9091 -
SK9092) %Ml U7, 2 KA TIE NEMOL IXHAR I RSB 13m Bl LRI i
B HRHDeINTEY [z, 2004], BBLRIORMEEST S5, SKI091 - SKI092 I,
INEDEFHEMIEIZH D, BB, IhE ) ST EOERIRGOHLIEHEXMY 25,

SK9091 &, M IFAEME, BrfiidilkThd, 1ELDO YLD L KTH Y, 4E»H
b U 72 NEGILE SR (176) IZEHBO —H 2 ROTW B NRIEZHORETH LT Y, kLo
AREMED D D, 1FHCE (177 - 178) A LU BRI TH Y . ANFUREE & IZBNZ G- L 720,
SK9088 - SK9092 I3, {RWEHID LS 2B TH Y, M LEYIZ LA OM)TDATH 5,

2 & Yy
A T (Xfk 51 - 103 - 104)

FETE hERERgas R ERD . RIS, (AR - KPR MY - i s - RBEA) . BB ELE (KITR).
AELG (A - K$TA), JEIREE (e AWt Uz, PEH oY RET, EHA—-HE EN
5, . REDOPLRIGROAEGENH LU 22 THUTHES BRIIRE L TRy, &b, BEYOKR
PRI FNSHELUTHY KT SE9032 25Dl %W, Gl 72 > T BRIMBEIXE [ [1994],
FHhEE W [1982], - BeldEm (19971 - M3 [2009], #dnidaki® [2019]. KiTH - K4T
#IFEE [2005] DiEESHEL LT,
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BVE KX O #H A

SE9032

SE9032 TIX b L < DEMMNE L Fo>TH LU (158 ~ 169), 158 IFMHHE A BENMODIKH TH 5.
2 S AEBIIRIB L TH Y, WK IS B OHEIH I NS, K Yy —T @A <,
AR~ 17 LA DOEDE D TH Y, BN EOIEFLOER L VH LV, HE EEALDHETHY,
BEOFNRE RIBRVERONS, 159 IFHEMMIOIEL TH Y | medh % my) LTwa, KL 5.4cm
THd, HIZHBEMEDLZD, ZNEHVER-TEY, MEREHMTH D, 14 HFHBE~ 15 it
HIEZADEDTHS DM, 160 - 161 IFERMBED 1 118K T, HIF N HEGRIC L > THEI NS, L
ERIBLTEY, KHOFMIZIHL RN TRVA, 160 OHIEIX 11 & 1 B L H% T, BRMVIIZ 208
DEeEZLND, EFIF13.2cm THD, 161 1FHIH 9IS 1 B TH Y  FILRUPEOBIZELL T2,
JE21E 19cm TH D, BMIHEICIZESHELTB Y, BkEfrbhz L Rohd, 162 - 163 Iddkes
Thd, 162 1FAEMT, HOEIF10cm TH D, 163 1XEAIT, BEIL7r Y+ THD, O 10cm,
JEE 7.4cm. #& 1.8cm TH D, WINEAEHAKIY THAMRNIZBRENBH I NS, FI1H162 2
3mm, 163 2% 4mm T, 162 DIEFI BHEF THEBL OV THD, WINEBEANEIFETH D,

167 IZKEHBMMITH 2, BREIERSZF, fMlkA e ) &, fidk ) FTHY, KEEIIFE 30.3cm,
S 184cm TH D, MiIE 3OV, MK L IEHIIARETT 4 DFEEET D, HHEDRITLHITH
DHER TRU D, ARt e 22 e ahd [Pk 19851, KO N2 IZESELNT
BY, HHROERNT & OBERAEIZE ARV RS NS, EHEONFRHMANR & iR
FMHEMIZ 2 M, R 1 OB ASI NS, TR [1985] 1% TMF& A9 2% TIE, MK L w0z
BANECIUE, TOMBRICE ST BOWR &M AL, e Uzihnrd s, E7-imito il %
Lo THATIEAEH D, ZOHRE [AFHI LWV, KB THREDENELIZALNIHETH S, |
CLIERLTEY., RS MM e U THYbh e EZ2 605, B [1982] OEF» b8 Ihziiy
BT SHEMEEORIZ, K 1.7% LHED TH R, MY O RBHNE, FricemE ey
M 2H DEH 1994] K&K & I3 % 21295, # [1982] 1d % 16 ~ 20cm O/NE g% TR .
[1£% 26 ~ 30cm O/NU G % TRV, D 38cm BA Lo - KBS % DEH C8LTHY.
RERIRYIHEEZEZOND,

168 IZMEHPER T, BHIZAF TH S, AWV ITMEH T, RKEAMOHIIZ 3 ~ 4mm DA 2
WA Y | FERITE R4 D AT ORETFLAGRD 6D, 169 13 IS THIEIZA X TH 5, KD IHAEH T,
BAF$ 23 AYI) SN TEHE Y, Al B - FEAIEIZ 1 ~ 2mm DM 2 DFIRO 5 b,

164 IFEIKERDEALATH D, WEHICEKELH Y, EIH 2cm 1FETHFETH D, 165 KA LR
bNd, WERF v — FOHAREEHNTE Y, FEMX LIRS ER T 5, REIZTTFHETHD
M, PO L DAL H D, SE9032 TiE 400 AL EOBAH+ U720, 4% Y- B2 L 7203,
REELIMIHR 2 ZIEFETH o 72, REROADHLNCEELRFETH D, WKL IR Blg X
N7 e, KA (166) MMAEMMNOH U7 Z &2 HFEMIIZEHIN L 72\, 166 IKTEBETH D, 11
FClimasEih L, FAIONS LTS, FTREOE S 1E 2mm FETH D28, fTRED L THE IS
THi< 2> TW3B,

SE9087

170 3G L Rond, BfEITEZ LV VET, RIRVIIMEHTH D, HEOWMANED S, AHM

WPEHIZBBINT WD, 171 IFIBERTH S, BREIEAXT, KIW IBHEETH D, BIFT 241
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A INTEHY, ZA—NOAPFEMKAEIZ 2 i B 1 s ohTwd, 172 I3HE
MR T, BREIIAFTH S, KRV ITHEH, RETAIFED LN, WHBIXEETH S,
SD21

173 (3EErP A 2 £ 72 IS DRI TH 5. HBIINM, AliD 2 07T, WilD 7713 <
MIMAEHE TH S, EHIEEESREI ) TH Y N, SEIIZERMANES 0D, NIEKTHIX I IR A H
LTEY  EBERREEOR L ALND, HTI[2009]DWS A TH Y, 17 HAIAE D 5hd, SD21 I,
B 1 IRHAE TR U 2 B8 REROMTETH Y . EROEN 2RI ATREED &,
SK9017

174 IZBRMBED ST 18k TH Y . HIH BBHBIEICE > TlEand, HBIR 7R 1 BATH Y. HiHiE
0707, NHEIEHEAPEPEZEICALON TR TH S, A IR, BT 2138k E DB
AbNd, JEMHIFFFIERTY T, EFEIZ15.2cm TH D, HIHOWE S 0 SERINVEIZ 5 DfE £ 5 X
LY LZN
BEEN

175 X EMMITH S, KNI IZEEXAES N, @Mz mRY UT0ad, Mild—HeEaricx
DM, INEHIVWM-THY, MRIIEMTH L, £z, 22O LRVROMEEI B S N, BHR
RIIMTHAEE LT0D, 12 i~ 13 B 2DEDTH S 5

1L

{

B & #H B AU (MK 52-104)

FRE?O LU, T O LAl e O E L H D, FEHICEE T 28 2 KGR
BEHIPHA O T 2B TH Y . LRI OFEIT Y 2o T, WMETHEORMY - 23 2 IRz 2004]
U0, IR [2019] OB ESE L Uk, b, BT - BYLEE L & B RO REN
Wf T, OB EEICTE2ERHIA RV, 82 KFAETIER TR S IFZ <o RBmPH U T
WA, HAREE ETHEEUAERE D% FEEL ZMER] [IURhz» 2004] & LTWE A, 2022 FEH
BRRIEZ DR L BET D,

TS U 72 RO LA 176 ~ 187 TH D, 176 - 177 - 178 »¥ SK9091 H - TH 3 %
M, EVASE (X2 250l +THS, 176 1% SKI091 D 4 [GH 5 Hi+ L2 AKDE 5 TdH
Y, FEERIIHERE N BRSNS, SEBITEWVIREB T LU TE Y, #HiktEROEE R H S, EHBIHE
NRBL TN, BERALIETH 2 0B CTE Lo/, SFEEIRE S, SHHIIAK U TS E2s,
BB, MELRTTH D720, FHERICRENETTLU E 0, FEBRIIBERTE R, 177 - 178 1%, 4
AL LU ABDOOBKBTH D, 177 ZWTHEARD 2] OFROOSER T, ERICIH % £ D,
178 1IWIHIGIRDY [<] OFREZ L, EHICIZHB R % £ 72720,

179 - 180 - 181 IZHETH D, 179 IFHEA OB TH D, 1<) OFUIRDBAIIFET, S ILE
FRIIZSED B35, 180 IFZD R~ TH D, AHIF 2RI E T D, IR < AL A
WRAZAEH B OEHIEP R U, SBEEE, 181 RO~ TH 2, OFHMILEMRA T
PAMELIRIZNL S BB, 182 INUETH D, SKCELARBETH D, SmIIFELME L. Wil
AT RN EMMPERI NI D, LWLz, 183 X -HIBKED IBKF TH D, K
IFHELTWARVA, RilE 2322 HoN5, 184 IXEOFOOSHIETH D, ani ik < EARMWIZL
H WD, 185 (T FIED/NUERTH D, OFHEBMN N2 DR ORFIIAWEZ A, §k G BITEMT
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%, 186 - 187 1. @M G HOMIETH S, 186 [FAHEAWE <, EMNT, W34 L RoNd,
187 13 186 IZHARZEEHIZ T T, HREIEI D,

I, NEITTH GERE 6 B =D e ToMHICRIET D, 2720, 2177 D& S IZ 1
I 2 © HEHARY KRS DOIEMT, NE LIS T SRR H S, £/, mIFOMEAR
RN IE S SO, Uadi> T, 2022 SFEFRATHE U ZERHE, TR IHOBER ehLed
M, ZTOHIROERE ELE D LT D,

188 13, BMAHWERTH S, WHEMIX 1T, 2 KDVATTDHIRENRDOLND, MIRIKEDIEIE
Imm, #Z 1~ 1.6mm THD, ROMINKOWTHIZIZV FTHY, BEEONY) & HHE L 7B e 7
bivd, SRR & H RTINS 2 TO®EBE 5 DM E6ld V) PR L TRy AR R
M OEIGES [/Ntz» 2000] 2N ESZEEF [JEIF 2005] THEINH 2.,
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FHVIE  H R B

1 NELEPXIZB T D HAREE D
A F U &

) - =T = A A

. » . . &5 | s | M ‘ il I | 5707 | S0
JUZEFE DRI (R4 14m) (ZArHb L, K 1| 5 |49W17|Vic Lf|  JREEHE | 20221110 oo
oy 4y e 7 2 | 16 [49W17| VIj A 20221110 O | O | O

HERUY) % (3 & B DT B - i SERA 3 | 20 |[49W17| VIa LR ? | 20221110 O | O | O
TR ELIGAS - P22 - SETHEAC O & DS B4 4 | 35 [49W17| X-1 HESCRHRERM | 20221110 O] O
5 | 36 |[49W17| X -1 MG | 20221110 o]0

LEEEWT. SHEWOESOEREEZS T 6 | 37 [49W17| X -2 | MCREEN] | 20221110 O] O
7 | 38 [49W17| X -2 MESCHRERERS | 20221110 OO

HELERTHD, Fh, FRIHTIFERE 8 | 39 [49W17| X -3 | MLCHHGEM | 20221110 oo
. B » . T 9 | 40 [49W17| X-3 | MMM | 20221110 ofo
152 72 DI PR RPN %, LB A D 10 | 42 |49W17| XTI | MESCHRHREEIILNT | 20221110 O | O

BRI T % 4T 5 7= DIZEEEDT - 16T % | F4R BEMRRERE - BRI - EHIHHR—B
RELFHO M IBIUZ DO WTRG§ 2 2O ITHIRERE 2, BIMEHROFHP AL 2 ZEA AR 2135720
BHEZ TN ThEET S,

B BB EEEICDWT
D&M
AEHE, 49W17 DOVIc EE~XIEIZN T TR 1v7z 10 i (&S 1~ 10) THD (B4R, Zh

LAFUTODWTHEM, Mo EERET 2, ZON, 2H&ES 2 (VjE)., &S 3 (Va@) o2
2DV TR BAEARE 2 T 2. AEHE, WIhBKERMKERT IV b~Rit &) kb,
2) o M Ik
a BHEMRRFRAUE
BALAIZ/N T #BRIL, B EHID %L L THR EDORHM # ) R E, 50mg REICHET S,

i (HCD 12 &V RIS EHRAERD 2 BRE. KL MY YA (NaOH) 12 &Y @GRS T V771 ) Al

B> e bR, HRIZE D 7OV BRI AERR U 7 R R S IR FTVA IR Y 2 BRE 2 (B - 7V - B

AAA : Acid Alkali Acid), JREEISIERE. KL NV 7 A2 Tmol/L TH 2.

Bt BREE, ALK BORK, 757 74 Mb (BkEMgEy UKETETT D) 1 Elementar £LD
vario ISOTOPE cube & Tonplus #:0D Age3 % #fh Uz HEMLAEE % H 05, WHEBEDO TS 771 b -
PEHE SRR A2 NEC DNy R 7L 2% HOTHE Imm ATV AL, @Rk e 35, e
& VT AN E N — AL U C-AMS HH2EE (NEC 4E8) % IV T, 1C OFHL 1PC I (PC/20),
MC g (e PO B IE T D, AMS JHIE R IZ, K [ [ VTR HE R (NIST) 2 & 48t X 0 B KRHERURE (HOX- 1),
IR 7 T BEEE 0 1R X v B BEHERURE (TAEA-C6 %), /3w 7 757 v Nkl (JAEA-C1) OMEETTS,

8 3C ek ED PC g (9C/PC) BHIE L. HHERMROLDOTNE THMEAE %) THRLZEDT
BB, HEMRFEONEM L LIBBY OV 5568 & (HfHT 5, F/z. HEMFMAUX 1950 & HT L
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BVIE [ AR R

U248 (BP) TH Y, 878 1348 HEMR 72 (One Sigma;68%) IZFY T 2R TH B, MEHFRDRRITEIL,
EREE A TOEIEIZHE S [Stuiver & Polach 19771, F7/z, BAEKREMIZ—HEEFTERLUAESHT,

b # & 2

M ER bg & ¥ — I —IZG3H) B B L/KRAK & il % I 2 TEARI DAL & B D iR - 3= 2175,
WIZ, PEU =N A 71, AR e URES S, TO%, EEAMEPICREL 7220 EREL. B
HIRDEMEITS, TOHFFEE 4 ~ 5 EHRY KT, KIZ, BRUEERIC L DWETOREZITV., Bt
USWVIREZICHERU, AN=HF 2 LICH U THRES YD, WEL AR LICEARDOTY a5y o
AL, AT RHZ A AT AAT VIS8T — b 2 F8T 5,

Begid, iz 600 £5 F 7213 1000 5 TRV, A A= AIVAT =TI % HMERICHBLY 2 HElban
200 fEARA EIZ27% 2 £ THIE - 51T 2 baodnungaid, ZORY Tldkwy), 2, Bl LT, H
F A B BB U 728 DIZOWTIR, FARINE % 1 & 72 OFE - GHUITH A,

HEDFE L FOEREMEIZ DWW TIX, Hustedt [1930-1966], Krammer and Lange-Bertalot [1985-
19911, Desikachiary [1987], Lange-Bertalot [2000] % &% Z#&I29 5, HEMNTIZH ) %D
FERAE AR, ETHDIREISH T DBUSHEIZ &V | KA, HEAR~TRKE, KR, BARAEITAERDHEL,
S LIZE O OBOKEMIE, Hid, pH. KOFREWED 3 FIHMEIZOWTEHEBIUKRITRT,

c & HM o W

AR 10g 1I2DWT, KL AV T A2 & Sl b, BBl B GULEgh, E2.2) (2L HHMDr
. 7 VALKREBIC X BB ORE, T MY YA (KRR 9 : SRR 1 ORAH) LI & B HEYE
ROV O —ADREEITO, PR - LI A fE L TR 2 IRET S, BiEEX 7)Y U THAL
TTVUNT— N EERL, 400 EONFHEMBE T TT VAT — M editEd L, HET2 2 TOREIC
DWTHE G 5., FEIF. YA OBRAERAREE [1973]. it [19801. j#A-/NNE [2007].
=4 [2011] FeSHIZT 5,

C K ES

1) TR R ARARTH

MEREE bR, H 34 XIIRT, FRMAHIE% - 2k VIj BoOaH No.2 5 1640 £ 20BP, Vla
J& D5 HT No.3 731735 = 20BP TH 2,

JEAEERIE 1L, KA MO gD — & T D 5568 4FE & U TR S N2 EREIC L, @&k
H AR P H GG D E B £ B KD D MCIREDET)., ZO®%ITIES N7zl (C oM 5730 +
404E) RWSIET D I k> T, BAERUITIE DI D FIETH D, WIEAT—X —1 v M JbFERobE
WA TlE IntCal20 (Reimer et al, 2020) & W2, 2 0 Offild, 4#i No.2 % calAD380 ~ 535, 4
#t No.3 7% calAD250 ~ 402 TH B, L7»>T, VIjEIZId4 ~ 6 HflEo, Via @2t 3 ~ 5 il
E{DIEHEN I N TNDE L EXBND,

2) H & a4 M
IINTRERE 5 6 RITR T, M L2 103BDIE L A EDELATH S, DTN HHIHR S 3(Vla i) 225
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1 FNEBERXIZH T B HRRIEESHT

ST ML o o | MHIEAEAR BP 53¢ JEARBIEARAR
No. | mi | YR I Geiegiem) %) ERE g CodeNo.
cal AD 404 - cal AD 435 [ 1546 - 1515 calBP| 51.0
5 |cal AD 465 — cal AD 474 | 1485 -1476 cal BP | 5.6
. AAA | 1640 + 20 cal AD 502 - cal AD 507 | 1448 - 1443 calBP| 2.6
2 4\?1‘?’,%7 éﬁgg (1M) | (1641 % 21) | -24.76 + 0.35 cal AD 516 - cal AD 530 | 1434 - 1420 calBP| 9.1 1\7{}5}53 12217'2
cal AD 380 - cal AD 441 [ 1570 - 1509 cal BP| 63.2
2 0 |cal AD 450 - cal AD 479 | 1500 - 1471 cal BP| 11.2
cal AD 494 - cal AD 535 | 1456 - 1415 cal BP| 21.1
AAA | 1735 + 20 , |cal AD 254 — cal AD 286 | 1696 - 1664 cal BP | 29.6
3 49W17 | HEEHF D (am (1734;2” _15.32 + 048 cal AD 324 - cal AD 364 | 1626 -1586 cal BP| 38.7| YU- pal-
VIa g | RE¥EA - Ce T 5 o |CalAD 250 - cal AD 296 | 1700 - 1654 cal BP| 355 17694 | 14573
cal AD 310 - cal AD 402 [ 1640 - 1548 cal BP| 59.9

1) AEARMEOFIIIE, Libby ORI 5568 4F % i,

2) BPAEMUfiil%, 1950 aE& LA L UTH4ERTTH D D& RT,

3) MR U ik, JEE o (JEMD 68.2% H3A S HikH)
BARARE IR L 22,

4) AAA L B - TVAY) - BB % RT,

5) JEEDFIRIZIE, Oxcal v4.4 i

6) JEEDFFICIE 1 HTH £ T U 248Ul &

7) #IETF—&—% v M IntCal20 % i,

8) HRIEHIRPIIE 7 1 75 ADWIE S NIz B D FHR AT O3
WESIZ, THHZAD TR,

9) MATHICEDMENADHERIL, 021 68.2%, 207395.4% THD

FE5R MEMRRFRAUEER

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

SHES2 (UjE) o

DHES3 (Vafd) ,4_4—¥

100 200 300 400 500 600

Calibrated date (calAD)

E34H EFREMRBR

1 2 3 4 5 6 17 8 9 10
N 49W17
Hi S B | VIel#| vij | via|X1]X1|X2[x2|x-3[x3] x
oy | pH | gk [R5 16 | 20 | 35 | 36 | 37 | 38 | 39 | 40 | 42
Gyrosigma acuminatum (Kuetz.) Rabenhorst | Ogh-ind | al-il ind — — 1 — — — — — — —
KRR 0 ol o]o]o[o[o]o]o]o
K~ PR B R 0 ojlo]o|of|o|o]o]o]o
VKRR 0 ojlojo|of|o|o]o]o]o
WK~ VKRR 0 ojlo]o|of|o|o]o]o]o
BAKERE 0 ol1]o]ofo|o]o]o]o
EER LR K 0 01 ]J]o]Joflolo]lo]lolo
LA
oy« EOMPRIE TS B S pH : KFEA A VREIN T B #E M WK ¢ WA B s
Euh : KA R al-bi : E7IVAY MHE I-bi ¢ kKRR
Euh-Meh : #gARA4 R —{5KAER alil 4TIV PR l-ph : A 1kAKPERR
Meh L YRR ind : pH AEHkR ind PR MR
Ogh-Meh : #KAFE — KA RE ac-l : AFEEERE r-ph : AFHKMRE
Ogh-hil 2T AFMERT ac-bi : ELEEMERE r-bi ¢ EGHAKVERE
Ogh-ind  : ZHAEMRE unk : pH AWIFE unk : FAKABIRE

Ogh-hob = 2k AR
Ogh-unk : 2 ARUIFE

B R ARG
A HNEIRRERE B NIBTREERE  C1 : VKSR C2 : VUKSERAE D1 : Wi KEE TR D2 : UK TR R
E1 : KR E TSR B2 : FUKEEFRIBEM F: SREERRE (BRI, 1988)
CPRKIREERERE H o WL MERERE T RREMERIRAERE K : i~ RURPERIREE L BRI SRR M - AR A
N : #EERGHAERRE O @ HIRM AR P fi SRR Q ¢ PRSIRERIRE (ML I3 ,1990)
S AFvEEMERE U EISMERE T - AREKMERE (LRI Asai and Watanabe, 1995)
R: BEAEE# (RA: AT, RB:BHf, RI: KK, G - JiN, 1991)

B6XR HEEIMHER

ZHEAREMRE, 7V ) R, FAKAEMWR D Gyrosigma acuminatum ORI 53 1 ERFEH U ZDAT
Hhbd,

3) & B I M

FEREE 7 RIORT, bl &S 2 TT7HE. NF B AV ) IHRR. aNE s
8TUNIE, aFJHiE. FEXE. FZ7HERPDITNZ 1R SNOBRETH D, £/ DHHK
51 ~30 6~ 8 TYHHERTIBERE I NG, MEINDMENS LORTIE AREE, A5
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BVIE [ AR R

MR - R L TODRIME MR I Nz, b,
ZOOftl, HHEREU M. VR, AFE. Y
TIUNVIE NV XE THE. 2FFEa
FIoHiE, ZVE-rYXE. 7UE. IEF
BMENTH DL I ND,

1 2 3 4 5 6 7 8 9 10
49W17

M JZIGC[S VIj Vla X-1 X-1 X-2 X-2 X-3 X-3 XI
5 16 20 35 36 37 38 39 40 42
AAAEK
IR - - - - - - -1 -
7rE -1 - - - - - - -
aFEIAFIEE - - - - - — - 1 -
b FRE -1 - = = - = = =
BRLER
BV TYR 1 - - - = = - =
SEFXE - - - - - - -1 -
* 2 Hift - - - - - - -1 -
PZE -r g
o AR T 4 2 3 - - 1 1 1 =
& : £
AARAER 002 0 0 0 0 0 2 0 0 G ot
AT 010 0 0 0 0 2 0 0 | Nt e =<
Rk 00 00 00 00 0 0 L == "% )
> ST 4 2 3 0 0 1 1 1 0 0 ﬁ s
it 4 5 3 0 0 1 1 5 0 0 [ 7 {l il
FHERL{E R 7 | G N s
_\/73’2 - ; - I - -1 - = 10 4 m w— (1-4) 50 4 1m m—(5-8)
2 ¥ T - L EEBMT T LT — NADIRBL (i8S 2 49W17 VIj; 16)
FUINVIE 11 - = = - = = - = 2. BRI T VNS — PRSI (Hi# S 4 49W17 X -1 ; 35)
Ny IR 1 1 - — - - - - 3 AT T L 8T — NNORE (MHTES 8 49W17 X -3 5 39)
THIE ~ 9 1 - - - - - 1 - 4 BT T LSS — NI (TR 10 49W17 XI5 42)
IFSEAFSEE 1 — 1 - — — — — — - 5. AT 7 L ST — NI (HFE S 2 49W17 VI ; 16)
SV N S 6. FEAMTT L /ST — NADIREL (i 3 49W17 Va ; 20)
79 - -1 - - - - - 1 - T AT T VST — N NORBL (FES 5 49W17 X -1 5 36)
SEXE -1 - - - - - - - - 8. FEM AT T L /8T — FADIRSL (4 Hi S 8 49W17 X -3 5 39)
BT R TEHOTER $£35H EEMMSLTERIFTL /A5 — FAORR
D # 5

MR BERME L L 22 2 A, VIj BT 4 ~ 6 il Via 8T 3 ~ 5 AdEDFRUYENTE S
NTHY, FEHAL FEILOFRERIE LN,

HEEADEREAD & 2HTUZ 10 AR ©EH U v, EHRBDIER IZD R0, HEba
DRI D LB RIS & D HEEN LB OHEE IINEHETH S, RERINITIE, HERBRIZA QIR
WRTRRUIBEIND &, HHRICOBELT D 2B oTWd, KIZ, HE a2 Mldyd> YN
BEMNE, REEWVIZE, FENRNEE, KEA A VRERBDSEOIZEBERENPR S S BVBETXPT
WIERFRIZE VRIS NTOD [TARR 19951, 7z, /MMZ [1986] I2& % &, HEDEMIZ, HE
BB TOREIINOIIN N EEFHLIIZTDLEINTVD Z b, MR 2HERYOLE, H
FRIF D AZ NS W ERHEE I ND, TDAD, TNOLDFMENHERL 280 & &b L HEA
BEYIAENIZ S WERETH o 720, Y IA E N B A © MR IC DR - 1R U 72 aTREMEA SV,

7z, MBI E O TERIPIRBOBENEMMEA P BAARBRIE I WD BETH D, ZNHDTHIKR
HEI NN, LR EICHRT 28D EZOND N, MAZKRE T2 ETIZIEEL RV, BMMEA
DFEHAENG S, LB EMVRAENDEMBDL, HDOVIFHERRIZR - KLU 24 X DO Rgl:
WEZOND, FHOLE. EMEADRAREVPPENZ L 2 EET L L, LROMINEDE > T
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2 REGTOFIF R

W ATREMEANE Y, ad, AFRTIRAHER O ATREME D S OB AR E N T 0D, Al D B IZ
AT~ SR R O fE P T IR OSFIHE B EM0H L TV 2 enb, Thb DR
FU I TD LS BN ORNAATEZEDEEZLND,

DAL, EEEAEAXRAMMEG DRIk E B R T D & AHUTIZIE - M EZ#VIRL TO22, 3 ~ 6 fitfd
BUIEEK L THYPEE TE D LD RILRINZE U BRI L Y, EEDOGE UTIEHT2 2N TED
E2IT o EEALND,

2 RELEL DR EIR
AR M
AREHE, BER. R 7225, FEAR. dhW. %, BEsHik EORES 21 STHD, W1 ~ 3, W4-1 ~ 4-5,
W5 ~ 17 FTORHESVHINT VS, BREOFMIE. MR EIZERRT S,

B o M i ik

FIT) % TR (Bilrm) - AEH G - SE (Bl O&YT 2 ERS 5, EYsimEs: = H
W T AR ORI AS % B L. T ORI % BUAREAR S & OHSTATBUE ARS8 AT D H A AR
A 7 — &2 N — 2 L Mg U CRESE (%) 2 FET 5.

BB, KM OLBP R, Bt - 3 [1982]. Wheeler ftl [1998]. Richter fii [2006]
ESEIZT D, F/2. HAERMOMMAESZ. K [1991] S HH [1995 - 1996 - 1997 - 1998 -
1999] #&EI127 5,

C K ES

FER &2 8 RITRT, Bub IR, SHEER 2 F (A, e %) JREER 4 M (b AV aE, 2V,
TYX EZVVE), TOM 1R () Th-orz, BUNICHM S NARHO RMRH 2T R %2 B X5,

« A% (Cryptomeria japonica (L. £) D. Don) AXRIAXE

7 AR OB & BRI TR S 1, OB D RAAE D S AN DBATIZ R AT, WA
OIS LAY, BRI EIEA RO 5N, BRI RO A THEER I ND, IR
FIAFIT, 1282 2 AN %\, BERHRIZES], 1 ~ 10 M,

- & ) % (Chamaecyparis obtusa (Sieb. et Zucc.) Endlcher) b . ¥Rt ) @

7 AR I AROE & BRI THRERK S 112 (RGBS O R D S AR AN DT IZHEP 1~ P X AT,
WA ER DR IR, BRI SRR IZER D 5, EHRRIIZMROATER I WD, EFEEAL
T R~ N RIT, 1 28R 1-3 il AEHARIE RS 1-15 M.

- AV 3@ (Fraxinus) &7 v AR}

BRAM T, ALEERIE 1-3 51, LB TRBICER LML 0L, [EREOEE B E 7213 2 @A U
FHENIZHEE U THSI L, iR icfsr> TREIMERS 5, BEIFREA LA L, BAIIRERICES]
%, MOHHARIEFEME, 1-3 MiffalE, 1-30 M.

- 271) (Castanea crenata Sieb. et Zucc.) 7 FRI7 V@

BRAM T, ALEEIE 3-4 5], LB TRABMIZERERU 205, Wi L 2056 KAERICES T 5, 8

) - =T = A A
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BITHREA LA U, BEALIIRR BIRITES S 2, BRI E, 5]
1-15 #llfia e,

- 1 ¥ % (Zelkova serrata (Thunb.) Makino) =LV &7 ¥ )&

BRAM T, ALREERIE 1-2 5], ALEATRBIZERE 2R 205, B
RAICHEE U TR - RUTINCRURRIR & 2 IR ICEST U Al
Mo THEEZINESE S, BEIFHREALA U, BT BRICES],
INEENEEZIES B ARENRD 5D, HBURRIEEME, 1-6 fife
. 1-50 MHfE s, AU D bR gL % ol Ik S 23R o &
hd,

- E®27 LV Vg (Magnolia) €27 LV

MM T, EREIIAE ~ < BT TR AR - 2B~ 2
. WIhE U2 ~ 4 A SIS EE L TRET S, BEDOS
1w B IR A, BB TR LA U, BEALIIFEBOR ~ AR 2
Big S 5, MU TR 1 ~ 2 fflals, 1~ 40 M.,

A =F4a [ T=H4b i L
1. 2% (No.2) 3. h %Y ajg (No.6) 5.7%% (No.12)
2.8/ % (No4-2) 4.9 (No.7) 6. €71V Vg (No.15)

%36 AR
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VIR HRBE D

No. |#&i#k#&= EHY) ol
w1 57 |%& AF

w2 168 | Hi¥IEH AX

w3 169 | #ri X
W4-1| 167-1 | Hi#EH AF
W4-2 | 167-2 | Hi¥ Ik v/ *
W4-3 | 167-3 | UF | KR
W4-4 | 167-4 |4 S
W4-5| 167-5 | ~FH (EM) | &/ ¥
W5 60 | FEAR AF

w6 61 FEAR AV aE
W7 62 AEAR 7Y

w8 59 | Bk X

w9 108 | FEAR MY a)E
w10 58 | WKIDH AF

W11 | 109 |kt 7

w12 163 |10 7YX
W13 | 172 |d#i#Eik AF

W14 | 170 |48 AF

W15 | 171 |8#k& VYR
w16 56 |%& AF

W17 | 162 |&%si T ¥

7. 2% (No.16)
8. 7%* (No.17)

FE B8R HERERR

Al N

a: AT b:AEH c: BH

e % 8

A —IViE100 wm



3 & oW oM M

D # £=

Mt X - ME I, BEEER 2 MM (R, ko %), REM4A M (MAV IR 2Y). FYF EVLVE)
THoke WINOBHELBAEOHIRBENIIOMT I THD I enb, HRWELTAFTLI LN
WREAFIE CTH D, SHEMINS <. FHZAFIZE, MY, i EBEY. AR, B, HefRb & U
THHELTEY, HrxLHERTHEAINA TS,

AFIE, BRI OWAME L 2% £ DR DL NG AEET 2 HKEATH D, &/ F
&, S IZAEE T R EAR T, RPHIARIAEE THZME L MARERE D, 205 SHEEBHTBIE D&
WERIZZRD72OKS o SBMMEXRT WV, KEIZHSBR TN LEAZLREMTHD, ZDRD,
R, R, gREME UTEHEING, I EAREGHM T —4 X—2 [fH - (LUH2012] 245 &,
BEOTFEEHFTEAFIILEHELTEY, EXlWa L, SEOH &M EUE> T HPEH 5.

MY @RI IO HAEL TS, MIZERCHIIT ISRV, BHEPREME UTHHEE
NTWe, SEIFHBRE UTHELELTWS, HEARBE T -4 RX—212L5 &, TEEPFTIRELRICHE
LThAYIENELELTWS, ZOMIKTIE N A JBIEERMZ DN T EZLNE, ¥
VEMMRELUTHELTSY, BRIZEHRELTHELTVS,

TYFIFBEEIME LT L TWS, F VR EHRNER L ZOMIUIZ< WA, LRTREMNEL
W2 s, mEMTIEE ERICHWONE Z 2 n 2w, HEARBEHAM T —4X—2 [ - [1H
2012] #AZ Y, rYXidgEokie LTeE S 135,

EZVVBIREBEE LTHEL TV, EZ LV VBOAMIZ, BIKTIT.URE L, Fiddzn, #
FHTHHETHD 20, TOREZANUTHAL "X EAR, . Kb, RE FEL M. Lol
bz Zen%v, BNOT—AR—ATIE, 7V VEIIEEL UTOHEIRES, B P FEK» S
WV, EZ LV VEDEME L UTOMMMIMNIBFEDOHEN = ATERBEEDOH IR TH > 72,

3 ®m v M H
AR R
AN, PRI R MU O WA E, EME L1 ORI NE 7THBTH 5.
DS 1~ T OFRSHPHINTE YD1 BRI 1T M~ EEROBST A>T WD, 2B &S 5~

70 3EEHE TR 2 WANRAEL Tz edh, EEHMICER S 2 U TEI T 5. SURO R I3AE
R sIZEXRT D,

) - =T A RS

B i’]\ *ﬁ 75‘ ?ﬁ BHEEIYIFY Phylum Vertebrata

FMEWiMA  Subclass Actinopterygii

BTN N N s o Y8 (i ¥/ 7H Order Salmoniformes
SR DI & ORI TR L. TR & i1, Order Salmoniformes
o pie DA | 2 AZA¥H Order Perciformes
M- WAL ERIET B, Fo, BECRUTIHT S, ARXFiHMiH Suborder Percoidei
AX¥F} Family Moronidae
AAXXE Genus Lateolabrax
C ;,ﬁ'j: % fiZL4 Class Mammalia
v~ H (##H) Order Perissodactyla
HERR S VR, REEHMIOY 7B 2 X5 2, WL TYE iy miuidac
MDT~D IFEHTHD EIHK), FEMREEE 10 RITR EoOX BREHOER—E
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CAUENER (Y SR

T MR, MBI L ICRRER T,

T 1

3
=
B
ao

> P
3 =
BH B
aon ao
(o)] 1NN w AV

3
=
B
ao

o
=
BH B
aon ao
BN (o))

#r

P

I FLIHD MU DO ATREMEAI D B TH D, BT TV D, REAWHE ST\ D A REMN:
BhHd,

HALIHDEALAMB ST TH D, BEF TV D,

U OFREFE 2 BHE TH D, Hikm 27.26mm 25,

FH OB, FHMAAHTH D, WINELEITTWD,
AAXFXEDOAREMEL D 2 EME, FUHDRHME, 7 RIOMT, SO, 5580 AH
WHTHD, WIThEHT TV,

DM - M - BE, BAANBTTH D, WINBEET TVD,
BAAWBSTTH D, WINBEFET TV D,

PREGhA | EAL e | TS Fl¥E AL i | A IR | B | R (g) | #EEk fii %
42U18 |V a L | P22t 1 I L% )5 =g Wefr 1 790 | O |KmWHE 2, L2
SD8082 2 SRR 2 I L% N Wefr 2 1.84 | O
47W15 | Vib 3 vv | LE2 A 4| | W5 | 1| 1610 FId - 27.26mm
SF8542 | 1 4 i i WS | 2 | 000 O
o ENL] Wefr 2 0.00 | O
SD8556| 2 | RBIHE| 51 | AXFm? A W | 1 034 | O |HEfkE : 7.73mm. HEGFE : 9.87mm
g FEME efr 1 0.05 | O
52 | vl W W | 3 000 | O
g figf s efr 2 0.00 | O
" Ry Wl | 21 006 | O
Tt 2 | 000
SD8556| 2 |mmhEt| 61 U Ak W | 1 007 | O
g ME Wr | 4 0.16 | O
6-2 g ME Wefr 3 0.00 | O
figf s efr 3 0.00 | O
H N Wfr |75 + 0.06 | O
Tt 18 | 000
P8807 1 |se| 71 7 Ry 3 018 | O
LIRS s 3 0.08
72 7 Ry 73 015 | O
ik 21 + 0.10

F10xk BRERR

0 2cm 0 lcm
(1-4) (5-13)
1. WHRLBURE 2 (2 HiRS 142018 V oa g L) 6. AXX)E ? JEME (J0AT#& 5-1;SD8656 2 ) 11. filiikErd (215 6-1;SD8556 2 )
2. WALBA (hi&S 2;SD8082 2 &) 7. fJEEME (4TS 5-1;SD8556 2 &) 12. sl (#7% 7 6-2;SD8556 2 J#)
3. HALBAW (k&S 2;SD8082 2 J8) 8. YR (Ui 5-2;:SD8556 2 Ji) 13. SRS (2 HT %+ 6-2;SD8556 2 i)
4. X JE LU 2 RN (RS 3;47TW15 VI Db JE) 9. fBUAIEST (275 5-2;SD8556 2 i)
5. SBERSS (2P HT 95 4:SF8542 1 ) 10. fEREME (4 HT% 5 6-1;SD8556 2 J&)

B3ITH HEIF
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3 & oW oM M

D # £=

SRR ORTHNES 3 2R FIE WITNERT TR b, @ALLDOANDTERINb 72
ZENHLMNTH D,

SRR IITTEE L S5 P88OT7 D 1 M6 U /-, KD T/NE 7l F TRABIN 23880 6 2
720, FHEB LML £ IZAHUTH D, TO2O, HRFORREFICET I HRITE LN o 7,

MR XD SF8542 D 1 J8. SD8556 ™ 2 J&§, SD8556 D 2 J& Tld, MO E KL X iz,
ZOWN, AXRBEOWHENNH DM, ST RIOMERALND, ZAXFEIL. HAERIZIZNG - WO
- 78 & DA 3 $ > AR (Lateolabrax japonicus), HR AN S NI U 72 i 2wk 5
A A3 (Lateolabrax latus) DMFAET B, Y BHE HEF OB T BRI S N D, TNTH 2 72 0OWIE T E 22V,
B2 (Oncorhynchus keta) =37 A (Oncorhynchus mykiss) % S LY T@ICHE T2 e E 2 LN, V7@
DOHIZIE, PABTHINL THIRN 2 EIC > TEI R BT & 5128 o 7Bl JRKETREINS
B N DRI % e THEIE ST DBIAMEAET B, BRI HIREHICH T THEM S W2 8 DN R
RS UTRH S, BEHl - BEESI W5 DL FZA6ND, ITNHOMEIL FuRRNTIL L&)l
DISHEE [k 2012 - 20181, FANTH OEFIEEE [HE5 2009] ¥, #SCRROEG» S S h
THY, H<POMHAINTEAAMTH S, 2B, SD8656 D 2 & (&S 6-1) TR E v/ i
DFEME, I RIOAREIE H DA, WIE TE W, BIC 3B T2 IPRIE 2 EREK % 2 1
5EDL D,

RS L END 4TWI5 OVIb @R G I ztkik, WY THD, £ LZHE 2 %8 H o TH s
27.26mm %MD Z b, FEHJINZA [1991] 1295 &, 13 ~ 14 mRELEE I D, UL
PO 2 E O, HEX LICEIEIL L LTORMNEZ NG, KEHIE T 1 HoAaPE
PO INT WD EEEET D L ANHEICY Y OBENEH I N TV AE DN, TOROBILEIZ &
TRINCHEIIN T S 2R H 5,

SRR L T ND 42U18 D Va g EER, SD8082 M 2 JE T, MiFLE DU E D geM N d 207 (4
W5 1) B X OEHMAW T (&S 2) AiEhd, ZON, 42018 O Va g L OHAIHD M)
BOWREEN D DT (BFES 1) (&, RAPHHEI N TODAREENH D, £DAD, MTHOAHEE
PR DHDE DD, )T D/ORIETE R,

I

g oo @

BIAXE HVIE 1~ 3

L5 1990 THOKPEEEEIC & 2 BRELIRERERE OB & B e~ DS ) THRALHE 42 73-88.

Asai, K. and 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 .

Bronk RC., 2009, Bayesian analysis of radiocarbon dates. Radiocarbon,51,337-360.

TAREMEGL 1995 TaUb & iRy Akt 204.

Desikachary, T. V., 1987, Atlas of Diatoms. Marine Diatoms of the Indian Ocean. Madras science foundation,I-13, Plates 401-621.

M= 1991 THAEARMBMEI G HE) FERKARERII T

Hustedt, F., 1930, Die Kieselalgen Deutschlands, Oesterreichs und der Schweiz. under Berucksichtigung der ubrigen Lander
Europas Sowie der angrenzenden Meeresgebiete. in Dr. Rabenhorsts Kryptogamen Flora von Deutschland, Oesterreichs unt der

Schweiz, 7, Leipzig, Part 1, 920p.
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Hustedt, F., 1937-1938, Systematische unt okologische Untersuchungen mit die Diatomeen-Flora von Java, Bali und Sumatra. I~ III.
Arch. Hydrobiol. Suppl., 15, 131-809p, 1-155p, 274-349p.

Hustedt, F., 1959, Die Kieselalgen Deutschlands, Oesterreichs und der Schweiz. under Berucksichtigung der ubrigen Lander
Europas Sowie der angrenzenden Meeresgebiete. in Dr. Rabenhorsts Kryptogamen Flora von Deutschland, Oesterreichs unt der
Schweiz, 7, Leipzig, Part 2, 845p.

Hustedt, F., 1961-1966, Die Kieselalgen Deutschlands, Oesterreichs und der Schweiz. under Berucksichtigung der ubrigen Lander
Europas Sowie der angrenzenden Meeres-gebiete. in Dr. Rabenhorsts Kryptogamen Flora von Deutschland, Oesterreichs unt der
Schweiz, 7, Leipzig, Part 3, 816p.

PROBER 1995 T H ARSI ORI ARIRCH T | DM - 208 31 sURZAARERV AT 81-181.

PERbER 1996 THAEIAZERH OfERIZFINGIH T TARMBIS - Bk 3 sEKFAARERFZET  66-176.

PRRBER 1997 THARE LS ORI AR TRMIIS - ¥R 33 sUHRZAARERVANIET 83-201.

PrERbER 1998 THAEIAZERH ORI NGV TRMAIE - Bk 34 FECKFARERZENIZET  30-166.

PROoBER 1999 T H ARSI ORI ARV | TRMIIS - 208 35 sURZAARERVANIGET 47-216.

PR - IIHBA () 2012 TROHF N RGN T -2 =21 fiEd 449.

PHHERLK - JRNGRR 1989 MBI 2> b A7z BE/EEEEEOMGY  —B/EERSE DM > — ) THARHE A2 10 BIRZ
A RE 17)

PRERK - JENForn 1991 TREAEEEDBEIZR T D 046 & GBS MAT A DI TAAREEYGE 60 23-44.

IMZIEAN 1986 TREAEEEEIC & & HEWIOMMT & T OEE - DVENOGAL TOREE — | THERGIZ 11 9-44.

IMZIEN 1988 THREDBB RO E & HEBIEEA DG AL 270 1-20.

Krammer, K. and H. Lange-Bertalot,1985,Naviculaceae. Bibliothyca Diatomologica,9,250p.

Krammer, K. and H. Lange-Bertalot,1986,Bacillariophyceae, Susswasser flora von Mitteleuropa, 2(1): 876p.

Krammer, K. and H. Lange-Bertalot,1988,Bacillariophyceae, Susswasser flora von Mitteleuropa 2(2): 596p.

Krammer, K. and H. Lange-Bertalot,1990,Bacillariophyceae, Susswasser flora von Mitteleuropa 2(3): 576p.

Krammer, K. and H. Lange-Bertalot,1991 Bacillariophyceae, Susswasser flora von Mitteleuropa 2(4): 437p.

Lange-Bertalot, H., Witowski, A., and Metzeltin, D., 2000,JCONOGRAPHIA DIATOMOLOGICA Annotated diatom micrographs.
Diatom Flora of Marine Coasts ,1,925p.

VEHISE - AREDERE - AoeeE 1991 DAGEER L& 5 A DME D4, EOFERRHY & Z DR IZB§ 5 58]
TP 2 AR SCE AR L B Al B (—feigE B) BRI EY 99,

Reimer P., Austin W., Bard E., Bayliss A., Blackwell P., Bronk Ramsey, C., Butzin M., Cheng H., Edwards R., Friedrich M., Grootes
P., Guilderson T., Hajdas 1., Heaton T., Hogg A., Hughen K., Kromer B., Manning S., Muscheler R., Palmer J., Pearson C., van
der Plicht J., Reimer R., Richards D., Scott E., Southon, J. Turney, C. Wacker, L. Adolphi, F. Buentgen U., Capano M., Fahrni
S., Fogtmann-Schulz A., Friedrich R., Koehler P., Kudsk S., Miyake F., Olsen J., Reinig F., Sakamoto M., Sookdeo A., & Talamo
S.,2020, The IntCal20 Northern Hemisphere radiocarbon age calibration curve (0-55 cal kBP). Radiocarbon, 62,1-33.

Richter H.G.,Grosser D.,Heinz I. and Gasson P.E. (##) 2006 UEFEEMIM DN TAWA 12 & 2 6 FBEMETIRHR Y A M
Db R - IR - P ME= - I A - NS (AARGEMELNE) W&+ 70. [Richter H.G.Grosser D.,Heinz I.
and Gasson P.E.(2004)IAWA List of Microscopic Features for Softwood Identification].

Stuiver M., & Polach AH., 1977, Radiocarbon 1977 Discussion Reporting of 14C Data. Radiocarbon, 19, 355-363.

Bt G- FREBER 1982 TRBIAMALMED Mkt 176.

RS = 2009 TE)MIER ) DR R MU E AR 2R 196 4 HAHEN A 9L 1 Bl o BE AR A 3 A il o5
XXIT YpihiEph) FRRATRAER - MEREAFR RS AR RN 169-179.

Wiy G 2012 DNRHEREGEDE IV 2 5 i+ U 2B ] Diie RSSO e M A RS S 229 £ —fRIEDE 8
T3 SRS A S A BRI A S & IX NI FIEBE V) BB REERA R - MEREAFR S L 3
HHEN 76-87.

iy (& 2018 TR HFEEB A O i+ U 22 BiWiE iR s REECUE MR A SS9 271 £ —REE 8 5%
FNBRNA S ZBIR TSI IR AR5 3 XTI oS B VI (RS BriBIRBEZR R - DM HE AR R
oAb AT 2E R 268-276.

67



4 NEEDS 10 PRI S T D HEARJE T ORLEHLK & K ILKE

Wheeler E.A.Bass P.and Gasson PE. (fi) 1998 TILZEBIM ORI TAWA IZ & 2 Y6 BHMERMIRY) A M ek -
EHE S s (HARGEMES) WS 122, [Wheeler E.A.Bass P. and Gasson P.E. (1989) IAWA List of Microscopic

Features for Hardwood Identification].

4 FEEHF 10 KFABIZB T2 EREBROR B/ L KK E
i RF K E - EREIGE T MEEE
Al U ® Iz b o
AFEiE, 2022 4FEEIZE M L 72 BT NEDEDF 10 RFAEIZH T D IEARE R DR & BRI Io 8
ETDKINKBIZOWTHE 21727280 TH D,

B & B o M

ST U 725 RHE, THEREED Y 7 2 a3 2B W TR b ORI & HEE S o R L8
K> (VIE~XUE) PNOHRMUZ 2B THD, 2o DRMEHIDWT, 2IRDRIE D & R EEY) 7
WDz 60 Aw>a-120 Ay a-250 A
¥ A D& w1 o T, ARORLE T
L — W [ml 47 BB B A7 24 i Mastersizer3000 (Malvern
Panalytical #:% : Hrif K%) & FH\N 7z, WEEEBEY) 7007
FHOFRHE, KILPKIE & HERE X 400 FRHZ DWW THK
Bt O THBEEM DB 217> 7=,

AFATY |l s She | L
wm) | (um) | (GSD) | () | HE| A4
VI a 11.90 6.85 4.42| 17.09| 57.99| 2491
Vib k 6.01 4.98 3.35 3.92| 59.90| 36.18
VIb 8.45 6.56 3.565 5.34| 65.50| 29.16
VIb F 8.20 6.02 3.87 8.27| 61.72| 30.01
7.00 6.39 3.47 5.71| 62.12| 32.17
7.54 6.39 3.74 8.81| 60.59| 30.60
18.24| 96.74 5.19| 29.47| 49.56| 20.98
Vid 5.91 4.01 4.29| 11.27| 51.15| 37.58
11.99| 41.48 4.10| 12.60| 61.64| 25.76
10.40| 12.03 3.24 461 7291| 22.48

C ki & o Mr ks B Ve 7.79| 826| 306 1.82| 6885 29.33

JELIR S

Vlic

au
— s
S|©o|x|o|o |k |w|o=| REE

—
—

12 | vif 831 942| 297| 229 71.41| 2630
. . \ . 13| vig 6.37| 7.22| 295 260| 65.24| 32.16

— 1] Vs Py
b= Il 7 BURLFE AT 22 i (Mastersizer3000) (3, 14 | VIh 6.31] 7.5 290| 2.36| 65.20| 3244
- S o B R S SHEE T 15 | VIi 959 9.64| 322 281| 71.57| 25.62
0.01 3500um & TOREMEMARETD Y, 16 | VIj 7.08| 794 289 148| 68.15| 30.37
0.01 ~ 3500 um DR FENE% 100 DR ERIZK 4 L 17 | VIk 6.71| 7.79| 2.79| 055| 67.61| 31.84
18 | vl 5.12| 560 267 067 59.94| 39.38
FNTNOREDEAE (%) #RDBZITARTHY., 19 | Vim 454 496| 256 091| 5556| 43.53
20 | Via 5.20| 4.37| 357| 592 53.63| 4045
BRZIIV NBL R ORI YA ADEHZEDONENKS T 21 | vib 5.74| 452 3.60| 524 56.85| 37.92
22 7.83| 7.19| 332 399 6650 2951

HDIRHEND B, RIEDHTDOFERIZDONT, Kalkio Ve ™ 587] 608] 407 1125 6033] 2843

Do
w

» . . . T 24 | Vla | 1252| 2607| 356] 595 70.18| 23.87
RERH E38K), AT 7 UE - KiL&EHE -~ 25 | o, | 4173]10594] 470] 4046| 44.22] 1532
. 26 1491 2502| 322 668 75.60| 17.72
AR 5 = 5 cum) - E—

VRERE BEB3IK), AT 17 Y (hRfl: um)-E 27 | e 720 3.20| 5.06| 17.40| 46.73| 35.88
 p g oo , o 28 |Xatuff| 3.81| 375 2.89| 232 46.62] 51.05
R CRBUEROPAE: wm) - IHIKE (GSD) - &% (%) - 29 I?(l: 553 554 298| 222 60.65| 37.13
S A (%) kA (% 11 — 30 |Xcruff| 6.00] 583 359 516 5843 36.41
PV EAE ) KitEa® 06 (R11R) &R, 31| Xd | 427| 337| 2.77| 000 53.35| 46.65
BREESVa : AF 47> 119um. WakRE 32 1088 17.22| 2.88| 137 77.21] 2142
33| Ke | 1084] 15.23| =2.73] 107 79.45| 19.49
17%. SV N & A5 4 58%. b+ &g 4 25% % 4, 34 6.26] 7.06| 2.68| 056 6652 3291
85| o | 738 930 317] 241] 6600 3159
BRRDVIb: AF 147> 6~85um. WaEHAEEHK | 36 631] 660 298] 008 64.26 34.76
N 87|, | 522 501 320] 228 5701] 4076
4~ 8%, VIVINEERH 60 ~66%, KLEHEHEEH 38 579| 554 338 3.19] 5852 38.30
- 39 6.52| 387 3.79| 547 57.93) 3659
29 ~ 36% &Y, a0 | *3 9.87| 28.15| 4.09| 931 61.58 29.12
. N 41| X4 | 1703| 3529 369 10.77| 6891] 20.32
BARXDVIc: AT 7V 7~75um. WEHEEH 42| X 790| 549 382] 749 6098 31.53

6~ 9% VIVENEGEHEERK 61 ~062%, kL&A EN FB11R REINER
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