&AL ARG B HE 658
~eRL
E B & B
6T kR

—#ia R TR RILER AR AR A S —

23 it

20104 3 A

liEmHATEAS






&AL AR & B I6548
~eRL
E B & B
6T kBRI

—HEE R [ERILER ] PERE SRR E—

23 it

20104 3 A

liEmHAFTERS






BVR ARRESR

BVE  HAEE G

HOLH LIRS B ORI B IREERT T

R S A RS

1. LIS

EEFMERCE, WAL AN S BRI O R R IR S IR ISR L Toh, ORI, M
(1994) {2k DPEHFHCES ShTED, 2 ~ | HEFGICEEMICREL ARARECHS TS L ShTua (b
Ao 2005), CHE TORMMEC LY, Ao L o, RESBESA TS, BTL
SEOLE- ORI L ARRL COSMIROBE LA LR L L THANCI RSl . ERlCiE SRS
AR EAE SN AL, MEOLE AT S L O BRESHHN TV A,

FWE T, BROELRAA, 75 A0REME LU7 5 A3 RDAOEHO & GEOBBIC ST ZOHER
Lic@EE AR E-L R L ORRREOFCCRRE LU LR ER AN~ T LT R D, ZOFEK HE
PR, M - BIE, 25N OMIRIEICMb SRR fFT 5. o7 s AalkticouTiE, RER
2L D00KLL LGB SATOLA T Epb, SHGOhLk Lz, —8IC7 5 Aok L isohlln S ik
Wiz CoRciM Sha b e Sh, ZONRERRAG, FECREICHMRSS D, MOXmsa, B
EORDPBFHATV A, AR L SO HTIR L L TS ERIET OISR B S (RETTRE
Wi - EMEHEAS  1992). COBRMTREFEORCBROBELRALS Y, SONMIZ7 S 2K
AEBRENTVAT b, WEREA®2Z 6TV ABRHFTNOBIP B, 75 Aok EROKTifto
HEREE LD, —OLBICHASTEL V) vBERATISHTE D, A% S0k FOMY TS N
AE TLRRO G S RROBH TS, i, RME T, BROMEEL - EECERA S OB EL 2SO
RICEMERTOAERIC ST LA T, EONEmIC VTN 4.

~H. BcoVWTH, ML AR LSO EIIC ST S LEREOWRARZ ST LiC kY, IC RSk
tonfiv ik, FOBFCMOL BHAFRTS, B, BEs S8 GR5IREIE &, EFEORTUM - Oe
#h, FOEROMEE UFSALBHORE) LoV TERT A, 2610, EEVHEL RO 4
ATV OB AR S

2. WEBONH

(1) 3 & GB1I7T-TI8E, Wo%k)

gl LML TFOMD TH5. M6 RMEAGIE, BROBLAXOS X2, SX626, SX63, 75
Aotk EHOS K016, SK6049, SK6008, SK6175, SKE182, SK6201, SK6217, SK6329, 75 A4k
Tk (TS 2+ 2) 08 Ke2Tso #R 4 RIRL 7=, L, BARmIZE S h o R L D4
WX AP TE A, S KGOS ETF S K62T5 & S K 632003 O— i i 2 Bl L 72 L&M o
THTHS, T AEESOE, 7FATREMOSKI0T, SKTM3, SKT051, SKT080, HHOS K015,
SKT078, SKT0S0OHEEMARIN, 5 K% SH 7 7 AR EMOS KSITARRL 7, SAbDIL, §
K7037 & 8 KT060ORRHIEMAH O LB ERTH Y, SKT045 2 SKT051026 (LEMAS 6 HEL 2t
HWTH D, ENLAOBBOMHZER L THS,

WIS, HERMORESA - RHES S LU, 6o EMEHRA L -KICL TRL, B
TIT - TISEICE RIS AR L 22, MROFMILThesma Ly,

813



1M LFFRMI B RS L U AT

IR VI

WG

| R

L SBIE BT U gy

- - + =
5 2
BEXBABEL grgiag 151/ 1000}
| wommean | o 1 | memmweanc | 5 B ]
HHE RHEREERER
(2) #¥hik

MOEROBICHE, MR b Lk DA L 22BES (BRIEH £/ BEBT) 2308 & L 7z BoH VB SR aE L
610, Ef, BEMOME - BIEORNICE, EREBWEREORRICE S & EIoMmRECHE 2 EoR R
Ak LR s U REH OBRE = Sl L b ) SR L ERER - EaHT S, Th
GOt ) UREE L ERERDAOFIRIA G, BNONREE - MIBREORE LT, ki, s
Gl L AR ESERHC 2\ T, S S NS MR O BRSO W Sl S LR AR, Ol kol
T4 LBt EOMBEABN TS, UFC &5 Hkicon TN,

1. BOHEREEARRE

HHOR G LR E R SR LONHEL COABE, ChbE vty b, BEERBEEIZLD
PEECERE S S, FO HC LIk O BEESMAT SIS A hR L, NaOH (21 ) MRS 7 0o O el s 4o
F, HC 1IZ X D7 bR ) IR L f R SR T g AR 5 (B 7 ) - M,

BB &S = LRI AN, g OREEHE () &R (REWABRET S720) 2 T, BREHBECLTHLE &0,
500°C (30%) 850°C (2B§M) TS, WXL REER+ T2 /- LOBREELFML, HEF 1 /12T
CO BB 5. FES 4 /0TS a— T HBL 72 COZL k- KETRALHLYS, BOHS5 /53—
MO A AE50CTIORELL LB L, 757 o 4 PR+ 5, FEamEo s 57 v 4 b« BHEARH
FWEImm OIS VAL T, F U FAMMSRO A 4V BICER L, M5, MEREE. MV 2 v F A
AT A— A L LA MC-AMS WM (NEC Pelletron 9SDH-2) %M+ 4, AMS BB, BMRK TS
AREEIERSR NIST) AORIEXNAS Y 278 HOX-I) ke 2730w FREOMELTTD, ®z, W

814



VR ARHG T

SKI015 k7043 sKrost s

| BTSSP ]

Tm1/50)

FTIRE APERRER

815



LAY e 5

Bk ABRHELUANME-K

RS & R BRI T

e am | amons jon. o) nnmn

anay e e

T

S (AR R e WA B

BB, £
s,

ima
CIEEEY 5
5]
o T
1n 0
R L3 T ] 7]
EE Eia WM [ TR B [ sl 5
- 53 i o)
a7 ¥ T S R E PN N, HEni. Rl [T CLIERC e
R W B S 1 RN L T o 0

3 RIS,
BT g e T LI WD LM oo

ML Wkieomw. Whskp1LTLYS
B MRL . 0 bR
b A T
W N )
(L] o
i3 (L] ]
=
=
i
o Glo 5
R A NG L T D ] 5 5
87 BT SRR, = -
I WWLTA [Riho b WO BRI o Gl lalo
LA M T 0 T 3)
D S L L N L Z s i 510
TR EREE. REE T Gn T T 5
A R i} ] 5
LULRAE MLERONRL, i -uN o 0 -
wia SR ) G 0
e |75 7 e >
w e )
S | NRLTA T o 3 W
-
L] o o
(KI5 [72 2o RER{EHA k0 1 4] !l’ltlﬂ . J EOERIA -TIEN P AW &
S T LI WG P N L] )

il CSTT R TS il o
Sk TR0 [ 7% b L v o
BTy T e e R c

o B )W ST S .
LT DRI [ e L] ~ ~
6 GRS REARL (D8 (W] WEL [ide] [zt
i N LT ST et Y ", .
Ran i, RERTH- bz
T ™ T B 1

816




BVR ARRESR

SRR 13C/12C DM 17D f28h, ORI T 5 18C LR 5,

H R O M LIBBY 00 W5.50840 2 M+ 5, H72, MEEFHIT10006 4 808 & L 2548 (BP)
THh, HELBM R (One Sigmabs %) CHY+ 5EN TH S, &5, WHEEILE. RADIOCARBON
CALIBRATION PROGRAM CALIB REV5.02 (Copyright 1086-2005 M Stuiver and P] Reimer) %\, @£ L L€
BEALRE (One Sigma) & H\V5, AREE XU, KSHOUIC MM —5E THMMA55684 & L TR Shrte
A L O S RSO T L 50RO 1C REOBR), RUCERIOMR (MC D¥EM
WHT30 £404F) SNLLT5HC L THS, IERILIL, CALIB 50207 = a TIAC L Aivy, LRt TR SN
IR RO HIE 2 77 23R TR D, 2, dERO KA BRI i+ 5 RE iR & L e
¢ 20 RAOMAETET %, o (LEEHYIZ OGS ORR TIEMET SH0, 20 (LHORD05% ORE T
FABWCHS, BhOWHMLLIL, ¢, 20OWMEENZNEL WG, ZORMYCIOMAHETHHE
ERTENRL 24O TH A, #IE S NAERIL, SR FEE MR S OREA S - 1B EOMIH. Wik
HICHIES 570, TR AR,

2. HEGH

AR AT T g G R L M ATOK, SRR, @ AELERD (4B DM - (LA A b
LT, Bt aa s 5, SRR+ 5 RES CRML AR, D -5 A LICRTLENRSE5, Rk,
U a7% a2 ATHAL T RAT LT — P2 FHT 4, Bl EF I ColiRo00fs 5 % VIZ 100065 Ty,
AAZNWAF =T =S ADEEOMBRIZH - TEEL . B L5 LI 5 L 0% N 81220008
PRELERIE « 5HET 5 (feED v Bt Z oM D iz, MORER, WOEs (1998), Krammer (1992),
Krammer & LangeBertalot (1986, 1988, 1991a, 1891b). MGMiZAs (2005), <JobRidAe (200060 kX oBEL, 28
L, Round Crawford & Mann (1990) (Z6E5. 7eds, MENAHESREROGHEAAMIL. MR (2000) 1265,

[FsE#S ML, L (Centric diaoms ; KO T 24 4 /7 Coscinodiscophveeae) = JJHRHE (Pennate diatoms)
124, PR S EEMCFIEREERR (Araphid pennate diatoms : 012 4 ¥ 21 Fragilariophyceae) = 4786
REEARE] (Raphid pennate diatoms: [RFEE 2 4 1) o 4 27 Bacillariophveeae) (250 A, # 7=, HRtMBIL , MEMEL.
WHEREL AR, RETRNE, HRENECE S S,

HHSOLEERIZ VT, Vos & de Wolf (1983) &8% =+ 51345, H2REICHT 5E21 Lowe (1974
(2B, FOHIPERE (kb S, chHVESE (FOREMD, FORMESE (BoRhth) (BRI 5, ®, BT
I EBCHA CERER L, W5 REA 4B OH) - JKICHT SEIGEIC OV T LT, LT, #ilE
TERCL00MAELL DR VT, EHMF20% L B EB MBI T, EEERE R SORM I G HE A fF
B A, E7z, R ARG SRt 2 P S B LT, SERO MR L RS, HRREEORITIC
B0, BAEE (REEE ST (1900), EAE RIS oW TILHE B 0D, BEEEIC LT
RIED (2005) ORI ES L+ 5,

3. HERHESTIT

8 5 g WiHROREHZ 2\ CERREA R K- BT, U, e el (1) 2 X A7 VR | U7 4, JERE)
OISR LT\ MR S RIET S, BERL ST OB HRL, AN S A RS
WS 4s, W SUa95 0 P ATHAL TAVAS— | #ERT S,

A0S EEF IR T TRl AL . FORIICHBT S £ FRHE (4 2N OEMEMLC kL h
FEREGE (LT, SUMREERR(E & E.5) 35 KUPRESHIR BRI thak L - MUDEEREGE (LU, WEHERGENI(E ZPES) . &5
LU TNG E SURLHRN T 2000 OFBICRSOTREL, H8TS.

UL, B SNSRI L A OBRO-NRTRY. £, Bl S/ ESEER RO BRI 5 S f R 2

817



WM TR B ARNE L RO ARET TN

12D THeE T S 72001s, MDEERE R A EE L 22, £ OB, MBS LI REE e ok » SEhimRa sk N (O FERE
Iz, FNENOREPEE LT AETR TR,

4. FaEmA

BUEHOENR A BOY L LA L 2L 5. BB HRCINT, T0°C 8RHERS & 5, 8O 2
B - THREL., BICHoREmei e, SRRSO Kol LR AL SR
gy < olits TEIE 5, B8 &M S 4 TIEC A RS2 RE0mm OBICERY 5. FEHOREIZK
FANTESEPL /o, A MM S TERT HIFRERIEHAFEP 2 L5 ETRDET (20— 30@84),
AR Smm Ol L CRET A, BPIOMR AR ERNIC Y » — Lo CIURSE (RHRGR T CBI%L .
Evte FERACTHECRIEN 2 Lot BREE. L8, mR (5.7 LEolfiihb+a,

S WS A TR S RS T OB, BUERERE LOTRN (1904), dhuludas (20000 % B ORNESGHE
Bl REl ., MEER2 CIRT A, A7 3 ZUOBRIL. T0C SIHGREO TR (@) LR
(@) LOFETERT S, ZOMOMMIE, BUCEHE ERITTE LRI, BUE, TUhd T (iR, B
WA L R R R RS, M (7o ) LEREERE R RETT S, ST, AhiEY R
BERL) kRl FRICANTRET TS,

5. BEM@sRERE

RE A e S, KO (B - fER CMIED - B2 (RS o) 3 BRI O 2 fFRL | 926
SRR 4 L USE R R T R B S TRH LSO MR RAI IR L, TONB YIRS R TGk A
PR SRR A AR AR MM 7 — 7 < — 2 - e L CHEARET 5,

ot AHEEOARCHBIC OV TIL, B - (FE (1982) ° Wheeler fit. (1908) A8¥(24 4, %/, AL
EACH OEBATRIZ 2V, bR (1001 SEK (1005, 1905, 1997, 1008, 1999) ABHic+ 5,

6. HER{ES

USRI RN - T FE Y R G, WS R o — ) v (R .
HBEAL 1986) TERENTT-7z, BTFICHTE ORFLELTT,

1) SO N8

R ARES, LR L T imm O THA VT 5, CONMEE C R LRE 2L, FIC
Pt s, Ef, BEEEAHO @A THEL, 0Oimm B4l S, BRERHA RS 5, Bl
FHO VT, 1050 TARSIMIEIR L . SHITBR RS kb,

2) B R

BB LA L00 8 & b A — R T S A (CPERL . b U OSIZEARE (HNO3) #95 ml & 002 TR 5,
Hedyt, MHIERE (HCIO4) #710ml 200 2 THOMMGRA TS, SRRET 6, K T100mlZ@E L <, S5,
AR AR R . U vEBER AN TOEXMEHC R DU R (P2OS) BEEMET S, M
& R R T RO A GRS GELB VO VEER P205myp) HROS.

3) KRS

HrEEEI0.100 ~ 0500 8 % 100m =7 5 2o ZIERCEEY £ D, 04N 7 10 ARE-Bi R 10ml % Eafic 02,
#2000 OBt L CIERIC 5 A MIEMT B, BRI, 025% 7 = S LT ¥ b T LB IR IRIC0.2 N BRI — %
TYEZDARTRAES S, BEEME LU TR AR B G d A D OH IR (OrgC K +%)
wkibh, TAKLTHERL TRIRSR (96) &8T5,

1. @A

BURH40g 12K A 0 2 ABTERESE PP IEIRIC & D P, 250 4 & 2 2 DAMHIEA IV COKREL . BEEL/ 16mm L F o

818



BVR ARRESR

HraBREkTH, EROK. WL, #50NEAmm - 1/8mm OGN TS ATF AT P L U
WH206) (23 DM, Wik L EEg% £ hen2sofucdi+ 5 & TR TICTRES 5, TikHoR
EOBE. FEWLRICOVLTE, A ET26OFMET TRASRERLY 25 L0004t THENEH LL
fo. IREMEA) LAOT RN S LTRSS CREOTIELR T, (20 & LA (RO SRR
PIZBWTLRBETHES, &, KA T AR, L LR AN, ZORBICE D ST R - bl - i
RO &4 F gL Az HROBES, A7 VBEHF PR, PHBILEF PR S 5 ik 2 2%
fF ok, BEEMLMAEERICS  HoRRE LUBERO LD LT,

(3) #& %

1. BOHERFEERAE (W10 - 1120

R AT L 5 IE 477 - 2R R A A 10T F, RO ik A S X625 MR L BhE: T BlOsU &
B 5 o Ol L 22 RIEWOFRTEIES240 £ 40BP TH Y, S XO6ORBTES 5 4 HahH L 8 b BT OERIL,
F k0 LB00SESIT < HTL VA0 £ J0BP TH -7z 73 ATKAMO S K6068Tlk, BEMir LoOREH 510 L4
Wb AORHES 5 O &ML S L ZRIEET 2, ZhEH4480240BP L4440 £ 40BP £\ iEEREROFE
AR %27 52RO S KOIS2OHEREL Fan 1288 4 6l S n3U8 5 2 DREHIL, S K680
BT £ DG P0d 830 £40BP Th-fx, —F, 77 AREAO LN £ S S KE2ToOEEH i E Rt
LEE &S 2 2 O hhil S ARICETOFMIE, L0752 ik £ 5 O 415008 5L L L2050 +
B0BP %L 22, RHHC 7 5 A RUAO LI & S0 S KTOIaOTH EOMER-LNHTS 3 256l S hai
fE8FiE, SKGABOBREMT &L Didd 2, EROT 5 A 230 & O BT L V10802 30BP %77
L.

HIHORIEE A BT, MRS o ORI TAS L BROEHIAAS X625D8BHE., #5 146,200
—6.000calBP, S X626030HHE, $ LE5000-4900calBP, 75 AL S KO0SSORHL, wFhubk
£5,300-5,000calBP, 75 A 3OS K6182OREHE, 355 £5400-5300calBP L4245, 75 AafkiAD
HHAHCIL, SK2THOFEAL, 5 E£3.200-3,000calBP, SKT0ISOEAL, F5 L2 4,800 - 4500calBP &7 %,

2. EERSTHT (ATI01, M1

RULARTIOE, PRRCTF, ERHOEREHEOREBBEL RPN, S X200 RS 6 1L, H
BB i % L B RO G AR A, EGE2RE L 2R HOERROMNRE, ¥50% TH 5.
MRS BRI, AT B TH S, UTFCHEREA ORI RS,

WRDEHAK SX626

AHES 6 (L, B b PN £ 8L O D A R LA SRR ISR OB 5B IE R A thOR
80% A oM+ B, EEHIE, BEEEROT T LRER O\ BREIEMR AT O Luticola mutica 749259 & @i
L. FIU < BE4EESE A BF) Hantzschia amphioxys #5#9209%, Amphora montana 237199 & %+ 4, Zhicft
BiL T. MU {BELEE# AR Orthoseira roeseana, Diadesmis biceps, Diadesmis contenta, Neidium alpinum,
Pinnularia borealis AWM ¥ 5. THGHOERL, MHA ERIER L WP TEHD . BRERC D r R I #
LTHEHT 56O THS (Patrick 1977),

fdi ALROP o728 X6BORMTEE 6. S KT0BORMES | (3, LRSS AmSBL 5, SK
TO510AEH A | TIBEEEERIL B I, Ak MR 2P R L M ¥ oy,

819



LAY e 5

F10% AEMMEERERR

RS & R BRI T

e

W

[

T

Cade R

ET)

s

TAAA - WaE

L 0

WMLt

a0 s 30

EAAA-BiA2

e

im0

i 90

AAA- B0iEs

S0

me e

ey

[Py

AAA- B0lse

X

s

Wi LeR

[XCERT

TAAA sl

S

e 0

Heasail

it = 10

TAAA -t

ETHR TS i m

it
[(#=7 % 2ok

e 3

unze

e 0

LAAA - B

VBTG RECE. Loy FREAAS & L
AVBPEEIL, 10000 EBA L L THENTHEAE

THIRLAERIL, WTAR . (WD A SR A REL

Bk HEEIsf

o,

AN - Wik
AL i)

REWER fal)

[

same 0

TAAA -591

a1

A s

TAAA-#

TAAA-9O188

S8

[T

it (@ (1) dgane 3

TAAA-B0100

LEjLREReeeepioeiepEReleeEjee el

e

SKaT P

KT

e n

RijiRfeeReReeeelpeeeeReReRERejeeeReReERE

TAAA-WoI1

TAAA- Bty

LLERERERERRE

RRAREEERERRERARERARERRRRRBEERERAERERERERER

EEREEEER R RARARER AR EREARARRARRRARAARARRREER

TR, AL,
I IWERITL RS WM AL T35,

FC T e L
) RIS RIS A SR ¢ 14, Lo (199% TR

SR, 6. Yo DERTAE | LL RS, WAL SIE &N

1% LNE

103 al | o Aa w
ATION PROGRAM CALIS REVEAZ (Copyraght 1980 - 200 M Stuaves ad F) Rewms) &R




BVR ARRESR

3. WOEEBRESIR (CETNE, H198)

RABT0, BIBHCRT. SRMOMH S SRR S ha Lo, RIFRIBSE <, #iljic
BHEOPML (BRI AROHHE, LTS, BBORRYE~S,

MRDEBIA SX625

FREORBES 503 Tk, RILERA PG, CORTIERFF RS 7 rBROER B, 3 V@S
AAF WAL vy, AF TR B EAD T ACBBERS, £, RN THS 4 TEO IR
HEfRfE 5 LU C A SO @A N SN s, SRS | TIMEINEEA S CR D R A G 2 Y EiR
OEMAA S, [ FL Y FFEREARLGRS. S, 4 FROBBERT L bl S A,

WARDE B30 SXE26

VIhOREORRSG, AP RE R0 2 Y EHOER AR H CRICHS. T, I VEPAATELE
Ly PHE, AFTYFFEREELEOHNA, S WRES 1 T A TROMWEERE-CIEELEER L R
Hia,

75 A2k H4 SK606E

ARES 6 LRHES 19T, AEES OREAES PEv SO0, RREERSRSH, R FHEL &7
FHAOERARLD, HEES 6 T, 3VEOEB LTS,

7% 2k SK1043

WHES 1 OB LR THRIBEES Y (. FFHREEU 2y EH, VR AATRESU I 7R, 1
FAvFFEREEABOGNS,

77 ZatkEH SK5017

HAHTIIRE BRSO TR 7R EADTACELLNS CHER

4. AN G- e

REERBUERITRE, Rt (BHER, T/ 30 7 VORE, Yy avoliF, IAFOH, 170
WERAL, oo, FETUEOEL, ¥ FRORE, THREE) ., BIEL Thiu g (o RRoR
&£, THFHOWT, T/ ¥/ ONT, F2RORE, AN, SR, Rh, BWREE, L5, A (o)
RN, A R, LX GERED, ¥ GEOM ANGETHES, i, BETEEIL, TR G CReE
AWEh THSLN, VBT, A DA, P, 7 AFHE, SOSIONE e SR ISRPIREY
RS2 . B - PORE - e R AR S N (8157,

LHHTE L T, RIEHOMMMRAE A5 L, L% CBEHSRABUER L, LB MIBORRKICETL T
f2bDihkS S B2 BNL, —BIIoWTHMEE A REL 2288, 1 THEEEHOF =S 20 -
=T NTFEARRE N BEERIE, (3 EA LN IOMOBN T, O ) ORKD
#h, oy avOMTORE, I AF0, JEHO A FOBERL, CITUEORA, SO,
ok & FRORFEVRR SO, FZVLI, IATUEFNHE - MEREET, 710, VY0 THSRESR
HORBMSCEH T80 THS 2 206, REPFRLOWRE - Ea RS HESSICETL T 2 boishik+
HEfEEE NS, i AL IRENBOTES, 7 VIRENEOT ISR Tk H AR T, BT
AE TS BV I LG, AL el X L ORI SA. B EAL S i 19T), kol ks
G, A=W 07 UL, YBFORER RO TR S B AR - L OISO, R oS A R
WRAEL 7RIS B, BAEL 2o BB IRIF R X LI 5 LG b 25 Lo fol-PmiH & LTH
MO EERETh s EARRINS,

B kU OWEEA B S MR, S X626- LMAOMEEY 146, 4%, LI, S Ke00s7

&2l



WM SRR SRS L R ST

Bk HERFER
L] L L]
anwn| wy | oo
Tallirphye (HARBTTT
[ ——
[ P - [ -
[ FUI (I ' 1
Eu t
Ogh ind o nd. #A = 2 = -
Oghiod  fal fod [T - ' = -
O =t kil rph KT 1
oy Ugh =t aldl Jind i - ]
Raphit LLE R L
Mmariponid o Dharasst W MF330E AT
ekt camsergons (1 Koty 1 Koboyast Ogvied  fed (b [T - ' -
Kobeh &) '
Ot [ai id kAL "
iy wlesiocrm Bsch)D i Mo Oghiod [ [od [T = HE— -
Plcemci sigimenss var, meylecta (Kemakail Rabayos gt [w e U i = = =
[ ——— [ U (A
Gompleanemr marmit Fricke Oghenk  [mk [k
Gumplesnems prvabem (Kuets Wotsing Oghind  [ed fiod (U
Resmiria smats (W Creg. Mol o2 Stocrmer U st et eph KT - B
hplumeis wevakis (HibelCkeve O b kil ind. T =
Dhatesmis Nieyn Aot 2 Geamow n Ve sk gt [ad wd [RAT - -
Dieamis comsents Wi Yo Heurck . Masm Oghind [l it [RAT
Lot mses (Kpets 3. e Ot [ad 0[RS '
Oaiod  facd [ |vA ' - -
Ouhiod  fact fid |RAS - . H
Oaiod fied [ |RAD ' - -
Oghtnb [ figh  |PU
Ophid  fid  find U
Oigh ot il ind oL
g nd cdl unl. 5 = =
O o . i N = =
Uit [acd  fiod S 2
Ot fxd s U
(I R
ELi]
Ogviad [l ed [RAD oo =
Oghose [k |k '
L R
Ogh sk |k Lk, = — 1
v O 1
o ' .
0 " o
U " "
0 1 1
o : 3
PH: KRt RIAT S 8N CR: RkE T SAEN
i K7 o W LN
i TR [
ind LR .1 -l s RAERE
Ol nuvane el L] rph AN
Ophind ;AT achi m oH R
Ovbh ARG Uk ol ik RKTAE
Ouenk R
Ll
ChEEROBIE (11, )
Ko MM RHEL R
O FREMHALE, P ANREHRE (@8, 150

SN, U AR T K N (LLEE At amd Mianmaby, 1905
REEEIE RAA R, RRDE, B ARG, B 80, 1)



VIR EIRRGESTT

BREEL L, ek i
5 B 3
W i RA
R OREEE SMal w
P m L b H
ngo¥, ¢ : ‘E‘ #
4 x g £ Tss % TG
if g = £8S W
b $T3if ii @ i
§3 853 =&&
[+
]
SKT043 [+
SK7051 @
0 50 100% t HE
umﬂ’ﬂ’ ll RARE !\N\II'F RE:EREERBT
HOE EEEEEERK
AR N e
.. » 2 2 1
o o < b SO
e 4= " q ® %
BE 2a i ! o W
B2 g 2 2 B x 7z -, A
. w MMy ;2 i ¥ & s 7 B oA
o EE o & % 4 & v 4 F AR
Wi w W WoE R wo% oW 1 7 5
- o P n o
e[+ e B . N .
& e |+ -+ - +
sxew (0 1] | ==] O T wsle |o
i 0 — I —
& ] o e [ | |
SK6068 © 1 0D QOnQp
an + |+ N T T e S
Tk
SK7043 (0 4+ [+ + I+ |+ + + + + + .
ok
SKsn7 @ + + .
@ + + |+ +
® N 4 4
#:10 W4
000 AL E

S0 HEMEERE R



WM TR B ARNE L RO ARET TN

Bk WWEMEITRR

W L
L sxam ‘ SXAL6- I | SKen g1 7
IR o el g ®la @ 0 9 @ @
T W R
(1R ' [
FrEHTT M @ 13 & b F o '
7ru Bowonowm o omonowWw n '
S ' i 4w ‘ 3 '
7T ARA AW, ‘ T R b
e T T T T T i
e T " 1
[T I T i
W83 W8 W n ! ! )
1 "
LI R T I T 3 -
L T I T R ] ' ' 1
3 O A TR 3
81 Wb 8 0
FERE TI T VANV (N £ ' ! ! !
]
€ 1 HER R M oo om o om W ™ " ' ' )
CTIHRARBERHAE (10 0 @ BT T I & i '
&3 G0 0 we e we wa i 3 g :
A
T I -
£ 1 MEmEN B

£ 7 EmEEGT . .
LTI <% L WA W] % % TR LR
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1) RO BiA

SX625 (atFHES 1 -5)

REE Lkg b, BEH, FWMBE, +=7 03 GHES 1 - 3), KH (RHES 1), TURSE GHE
H1-0), 1% GARES 1 -3), @ Fo ) GRES | - 3) Al S, BiEHIE, R&S 1 T
%, RIS 42 (001 k). BT 6L, BE Lkg 2 6B ERDH R S his o 27z, 3R
FEE6HIC LkglmL, B 2kg SHTL 2228, BUEHARUR (001g k8 B ZhHOATH-72, H@ (F+7)
i, BHES 1T RERS 2 AR

SX626- 14 (A& 1, a-5, 7, 8)

REE Lkg (1 2600g) 5 6, BIEH, FHB{ESH, T/ L3 AEBSTHRO, 20 RAET4) o
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AE (REET L), 70 (AEES . A GHES 1. 8), THREN (AT, 6. 7, 8), B
Plttr ik, +% GRRET 1, 3-5), ME (527 GARES TEUN Sl En,

BUEFHT GBS 5 & 3 T% C (02g bl B) GO 4 2 5 TIHE Lem DL EAREE Atk L SRS 7,
BTRAEL (001, A=7b 3, RFES 6 LAERS 3 T8 < (00MLL. ¥ 10, f lem WL EOBN &
HEE SN GARES 3 - 6), RUFHOBRAEL £ 4 ROFU3E - BRFL 10, BAEL 2 TR B ORRAL | #AH
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) ik, SUEES 3. 4TS, 100WEL ES RS AL,

SX639 (AHEH 1)
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fhGRHERT, 12, 4, 1T-108), £8 GUEHS6, 7, 12, 46-18), AE (F.7) Sl hi =7
A3 OBV ROR S 6 LS CRIBS N, BEokE Sk bl S h Rk <
0.01g 220.01g RMEETH5.
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SK5017 (BLH&S1, 3 ~5, 6, 8)

AR 100g (02002200 706, BALH GURES 1. 5. 001g ki), RROT /74 18 WKAES 1), T
WA (AHES S ~ 6, 8) M Sh,

3) 73 ARLAO LN

SK6275 (AR 1 ~ 3)

A H200g (USRS 311500 A6, BHER, THIBCE. 4= 70 3 ORBESE GURES 3) . BRI (R (R
HES 1), L8 GHES 1), M (5. 7)) Akl Shi M (G0 B RRET 1. 2 T8
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SK7015 (UFHES 1 ~ 3)

AE200g (MB121000) 406, RAEH, A= 7003, 70) GRES 1, 2), 1 16O, Blties. L%, g (5
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SK7080 (BA¥HES 1)

RE00g 6. BUEH. T2 03 MAGRES, 1% M8 (5o ) SElEhs,
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Rl Ehs i, BHEMEICHO TS, LTI, #78FORENSRSS, BUCEE:BUEL Tos 0 iES
25 T,

B{em®E

F =3 (Juglans mandshurica Maxim. var. sachalinensis (Mivabe et Kudo) Kitamura) 7 I#27 43R

OB S S At BIEL Tl DG, THAEOIES 3 — dem, 25— S om BRIEOHBARS LT,

L KOBELRORERAD 5. BH OAE 2L A TLTem B (S KT015- 3% 1), BURHE, W< @ T.
F ISR RIS IRORVREAED . S o2 2L Tvh, HIICRTESAS 2 00K S AHAR LREYSD,

# Y (Castanea crenata Sieb, et Zuce) 7HFHZ VB

REOBEN RSO REL CHORE, SREGHRS2 - 3om, W2 - dom, FE15-2cm BED
SAARISEB AT MR, Bt A S 5, R OKE S, FATo5mm B (S KT015-30MEH 1),
HEBHHINE O 1R RO B S, BRI E OB () 25, RO L4 S5 e,
SECTH < AR R &5 .

¥ 3% (Zanthoxylum piperitum (L) DC.) I AVHEHH v a7l

fiFOBR AN Shrn, B, FRASIERS dmm, W3mm, 2 2mm BEOLRRFLINE BH
DR E S (E3mm AL, WHIEE LRI A S EUTBOR Y )T S, BRERE, FEIC R A @A I
BrAasns,

3 X% (Swida controversa (Hemsl) Sojak) 3 Z%f 3 AR

B (M) Al S0z, RIEL THDME. B E I mm 85 mm @EOREERAE, EWIZKE CBCILABS,
PR LR < BTSSR ORI < IRV L. ORI BER AR S,

1% (Oryzasatival) £ #FH1 R

EEOB LB (N OB SABB St RIEL TEDRE, BHMABTOLRT. BAREHE GRS 4
—5.5mm, 25— 35mm, S Lomm B TR RICIESRE L RVBOME BS, BRI FEEL KL,
KBRS 1Tmm, W2mm BE. EMZLPTRT, 2 - 3 RkORESEIIT S,

BEFL AR () i, BRAGHRE 6 -7omm, #3 - dmm, B 2mm @ BROKE SR, RAT
3 mm B, B RO PR ORI L U OEFEA L EOEICARGER L 58 ELHE) LNWSBS,
SHEIL AR, MWL S IRA LB, LLICABARL, SEL CoeRPARBIEORIC BT 5. REEES
A 2 REAR AR A S,

LA (Echinochloa cf utilis Ohwi et Yabuno)

TRFLAWEH S ht, BUEL THEDME, RS 14mm, Wllmm, BCE0Smm BIEO-S-CRT LTI
i D, WEEOES, BT EICR S L0mm, E0dmm BEOERBOROM A4 H5, IRl i,

* EEMER (Panicum cf miliaceum L) £ #fF UK

FEFLAMRI X 7z, BHEL THYOME, A, KX 15mm, W13mm, KX 1 m@EOSSRFLBMET,
WIS DNEET 6, KRS RS mm B BB OEOMA B 5. M T,

# 78 (Polygorum) % 7F}

IR S, B, B LSmm BEOSORT AR, Wik D, EEA TS, EEITWE. R
LSk NN




BVR ARRESR

BlELTUaLER

1 24t (Gramineae)

R EE & hs BELEEROS SMEMY Sl T4, - REE, B2 1 -35mm, [E0T
HEODEHR — H-RER T LR Zais ORI AR F, B0 R e R O A MR ETIL . EAEET A0
Hiranhs,

7 HHF (Chenopodiaceae)

Bl FAMRL S A, B Enm BEOCLRPEMER KRR A, WSS, MEEIICEFALRD
B k502 RO 0 B AR RTIL , ERS B 5.

T/ &o4 (Acalypha australis L) B2 A4 S RL /RS0

MF OB AR SR, B0, RS 1Tmm, (EL5mm BEOEIE. KBEC0RD, YFROBSSS,
BRI R A S,

* 2§t (Compasitae)

eI SR, Bl RE25mm. (£0.Tmm REOSHEEE K, MmN ECPesl S, BEETEE
UG CE05mm BEEO MO A a5, MR RN @B BRSO | BRORIRESRTI S,

5. BUEMBEREE (810%, @WRE)

B ER R A WIGRIT, RICHE, BEBR 4 ER F=7 b3 20 ywr9 . AnFH) b AR
RSN, A, SKOI82-FHHS 1028, SKI-RRHS 104 8b 3, BR&S 1038k 18
Ofst A, ETARMONL D LAGRERHTH AN, WTRLREE T, BROBSRST I e
HEETH THL, FEE NG T ORISR,

A=203 (Jugans dshurica Maxim. subsp. sieboldiana (Maxim.) Ki IR

Ui T R A, W 2 ~ SIS MRS L TEAEL . AR T
xS, GHERGILA L, BILE IR AT S, BB EREE, 1 ~ 3 RN, 1 ~ J0HREY.

#1) (Castanea crenata Sieb, et Zucc) 7FFH7 U R

ETHERATHRTOUS, FHH T, JUEEIL 2 ~ 4 7], JUSA CARIZERYML 2ob, @l E86K
RO 5, AFEEFALH L SILEZILRICRERT 5, MOtRIL R, 87, 1 ~ 156k,

727 (Morus australis Poiret) 2 2§ 2 1%,

BYLH T, JUBERE 3 ~ 15, LEA~OBITEES ST, Bl 2 ~ dEsRCEL T
R BHEICEAIL . R TR S € 5, WG AL . SRR, N
PRI HAEA RIS A0 6 N5, BRI R, |~ 6 fig. 1 ~ S0k,

H T (Acer) NIFH

HALHT, AFERELA <. BRI T 3 - AR, B R ~ SEAMEL TRIEL, FRRICR -
TEEEWM S5, TP AL BT A~ETRIZACT), ARG H AR GND, Hoi
HERFERE, 1~ 5 R, 1~ 0B, ARHEHES AT DB L ORI AR e,

4 ## (Gramineae)

SBHE, B TRy, BUEABAEOREOEHIZ I ORROMESS D, T oMM mSEEs s S,
CNGEIEEOBHER (WK AEA TRAER BT S, MR ICHAEL . LR T,
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6. SRR (81T

SHRERAPITRICRY, IFCBRS RS,

1) ko bik 2

SX625 - SX626— 11

B R 2960 He, U S RIES ~ amg/g TH S,

2) 75 Ak

SKe06e

BANERIL 2 ~ 4% L S0 H50, ) U/EERIL, whL 4 mg/e iR,

SK6175

ERETORRETHS 48, WEERS LT VEERE G ICMORFHCE<TE <, §iddn 2 %, HEide
Img/g TH5.

SK§182

R L U A E R L ICHE®R SN RO FhEhE g %, Biimg/g BREL, RO TEORR
ORHES 8 TERERE %, W IimgeRl, TREOXBRZITRLES, ZAFNH2%L25me/g T
H4,

SK5017

W ) A E R L G CHER R B I TR AAE <. FhEh#z0%. #l0mg/g FaL, &WTH
K 5 Tl <, #ILT9 ¥ Tme/g R, SRR 4, 6. BEL, BERERA03 ~ 05%, 1 v MEERA06
~0Tmg/g TH Y, MO EFMORBOREHI LT O LI AR,

SKG049 (A —60357), SKE329 (A -60800), SKT037 (A —70400), SK7060 (A —70447) >t 2Py LERE RS RIL
1~ 3% LPOMMBAN, U MERIE, 3~ 15mg/g ETRT,

3) 73 2ok L5

SK6275

M RTIE. R THRORE®ET 2 ~ 4 PRLH<, B %ARL, BV THERE EFORBES 1 TH
48%. LB EMOMERY 3 LRLEC B04%TH S, —N. U UEERE. S AL LIS Imy/g SRR,
HERE EERORE S 1 4008 { #B0me/g TH Y, ROTHENLTEORE&ES 2 ~ 4 B3dmg/g. LBA
LEOREES 313 VAR TLILES, #i2mg/g THS,
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1. BROFENR

WROEBAH

FEMBMAT I L AU, S X62585 LIPS X020 L L IZH BOLBAMRE R EOHEL TED, MEEBRORNK
HhKSa - bREPLET S EENTHL. FRTERNES 7 et LUREMETE, L8 ER
EFRMETHES L, HBELGICRBINATEERI LS 605, PHF Q008 CRIRAAKRSa
ABLUTAARSD ADEAITHD HAERFFENL LS 2, BLE1500-4200BP L2 BRSNS,
GEOGHTCIL, S X200 HES 5 O LEEMT 25, O GEIMAIC A S FAHERFEF R AR TN,
BT A EBOERMEREL TV 5, SO b, S X6 S 5 Ol LEIEET 5 676 A7z,
+ROBFEENLENERL TOAMRESAR LS 2 605,

—h. S XO2EOM R T OB LT L BRI, TS LEOERBLE D A FECE VL V25,
S, R TRIL b bBIEH RO MRIEET OB K 20 b 4 it E b U Ot 5 2
AW A, AROBRICRET ST AOWENE LB 5. B S TIHEEERS S X0 EMT LD LHE
o d s R A GRIE S W AR, M EBORKR X OMRHOLELSAB S, kis, S XEBOREHOENE,
FOEE T AL LoV HiR (2008) (25 S8 EBR AR RO B LB G ORI N T 5. LA
T, 8 XB2AIZ fstH 5 SORIHZ G T 5 BRO HBOMERES E 26 L, SORROREARNT <2 TH0,
FNAMROHELALS XOBOEMIZ OV TOEIZ bk s ¥ L HNS,

7723kt

S KO0BSHERT L & D hhits S a7 EME O BOH PR UL, RO TR 4 L IR TH 5 T kA
Lz SOC Edb, SKOSOMBILESCEMMIiTbn Al S5 LB L HNS, TOBE, Hfitd
ORAEADOTR AR, OB OENIC AL V2RI TH S TS SH 5 LB 2 6ha, SKIs2KE
Btk D SRR | SOAOBEETH LM, S K068 L FEROMBHESHS 2 SR, Pk D, FodEl
OB T A B A, SIEO S KO008E L8 S KO18246 16 117 HOMPE B4 UL 45 £ 21600
—4A00BP CH 0, EBOKKSa R~ 8bROEME L EOWMF 5. F7bb, SKO068E EFSKASNE
Ao AR EENG, BET A EBUAORRME LEETH LTS, Lot T, LIRS 7
FAREROFIN L LTI, Bk RS TIL4.600 - 4400BP, ROERSAHASTIL5,400—5000calBP ORPHA T
FILEHTES,

77 Z2RUAD LR

S KO2T50NER LA S M S N2 BUE B A B 1L $5 5 23200 3.000calBP DRSS TS, kL #2
73 AREMOFENIZHA S 20005 LT L L B S AR LI, THEHIN EE R SR THS T
bt SOREMRIL, REORES B~ ERIMATEL TOSABRAB S, Lidia T, 7oAk ER LI
PO\ I TR S AT AN, A, ZOMNIE, BEZHO R MRERETIC RN L, ROF A
BB S ST L AT A TS,

S KTOLAOAEREL 2 S S RIEEIES 612, OEEETE L 24800 - 4500calBP DFERA AT
5, RifL 7275 A0 EHOERIZHAS L500 ~ 600ERER L o, HoHvEBEEARE 10 5 A2l
OWMEHESDH L, BEL 72 2030 EOMBEOHMILHIR T &y, kb, JORRIE, & 2008 (2
TERTVSRAR IR~ 0RICHIERLITE—FL THD, BHETRE CBET S LTS,

&3z
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2. BEORE - ks L UEADRRCOVT

BROEBAML

S X5 THEMEGORKNATRTE D S X026 T S ROMERGARIE SN, ChOOERPOIL K
PRZER 2 R MAEAE L - THEREI IS &% 2 B, HERUM A ok & MO BRIk 5T e s h s,
SO Eik, TN R S M S R A S 7 IR L 2R R OBER A5 4
HFHEhL, b, BNGBRICERT 53 VEORYIEREL DT HCRGGHAEI Ehb, M3 VESE
HE 5L LEMCEOEELS 2605,

ECAT, SXE260S X620 RS RERSO O R BOMBEE EA R St O eS8
hil, BEETS rEARN SO, H2VIERESGFLAENCTERSE 2 6ha, S/, BR - PR
O RE LR 2T A L As, BN E AN RIEICE BB HO% BAROTER A% 2 Hhb,

HEMOREBORERIL, LT OMI 2T, S NAZSOXERERR TR GRS 5 LIEES 4 1L kil
Aev ey BEES L - 3 BUEH, A=7L 2O EOREE TR, £8, M (F. ) Sl
Ehfz, AT I, PR - REKERTH LT L6, KBEFRZOWEE - REKICEFL T 40zl
Fo b LR SRS, AL IREEECHAC EAG, MR L L ORI S N lOm s Ko R
LAY B S, BUEL MR 22 BT AT L& EbERA 5 L, Al lIH L L THM ShikiEm
WCHALC EAREINS, 8%, MR (Fo) (&, UL LRI ISR L A STIERS S S,

SX626°Cih, Bk, BEES 8. TTAE, BBES S L LTk e (B X s X ook s, Bk
ML, FEAEAFT SN IOEOYUN TH - COMIZY UOREOBEN, v a 7OMTORKE, 3K
FO, WHEO 1 OB LR, EAUMORASMREI N A0 3, I AR ERERT,
710, oy aTRTRRCERORBATCET T 2B TH S L 06, ARBFILOTRE « 8 P iR
WIENL TORLOIhmES S EEE NS, £ A270 30 70|, TAMETES T Lhb, YBOK
R O R A O R TR & L TR E AL SRR RO K A O L TS S, BUEL A H
Rtk £ CEMT A 0B DRE LD &, fERCMEH & L TR S/ ARBRm MIuAA 2T &
ATEE NG,

S XGOS 1IEMORR L8 D, RFMORIEL 72 FORRFL - Wk, BbL 722 DR UMORLs
WEESh, 470, TAFH, /500, SRR EOREL TRV RAERES . RISHLULORARNL,
R AR R A S b, MEEBUCHMIETL Tk B2 NS METE D, WHCAFICHET S0 L0
HAOBELETERNCEb AT LO LRSS, RAHSGIE,  FROBRPERE BN ST &
Wb MEFO A FOFHAHEE S N a0, RGO 4 Sz, FRNAREC RN 52082555,

b, S X6WOR{EHOEKTIE, REFS 4 T2 U LAEFHOLNES, AHRS s TrU Ao L Is
BwGH, P L b 2 MSIORHARS GRS, RIEMETLB<Z LS 1, F RGP - R
AMBTHL. FHHLEECHESROHAEN TS, REL L LERBLHASh TS LAES RS,

BRI, SERH T 20T S X664 00 % { OMBIETEET5 T LAVT R, BT A S B0,
ToE? EL N, WERET S C BT E, PTG B S T A, IR TO MM k-
TR SN LOBHLAENEOTHEA S, £, TRATTLCH RN S 0D T Enb, Wl
b SO L SR G L e T 2 bR G,

73 A3kt

S KE068° S K017 COMMEREORERIL, EHPEIEY DSBS 0D, MIKOHE SR LR 54§
Eft g rERG B, HAVIEECRINSAARERARGNE, TRk, 75 AN RO #HIA
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Ak A LR TR L 2 L Bbn D, Rz, f RREWICHET S MBI LRI S hice - 7, SORRE
RARY, A A TRHFHOBITE 2 v

HERT L 5 e X RO 2 B BIESIL, SKO0AREL S (. SKO016, SKB049, SK6329, SK
BIB2T LA A NS, S KO2016k, RIMOARE SN, SK6I1TH, SK6217, SK0ITE, Bibsprartid,
Wt 47ish & 8B iR o

SKE008IE, ERMMORIEH LA 7L IOBOBN &£ L LARIERSRESh, 72 VOREOBK LML
TRTH@E SN, A= 3, 70, AREETHSHT LA, YEORBFFEONRE - RE KRR
WA OHAT R & LR S A, A ROMIA KA REL AT 5. BUEL N LBl
HELCEHTHCLEEDERLL L, ARPIIH L L THA SN EERN CHAC LT Ehs, 7,
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FAIW AR Order Lamniformes
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AT A A Carcharodon sulucidenns (fEE )
A0+ AR Order Carcharhiniformes
RETH  gen. et sp. indet.

{4 0 Class Osteihthyes
44 H Order Salmoniformes
44§t Family Salmonidae

44 % Oncorhynchus sp.

#w B Order Beloniformes
¥ Family Belonidae
BT Gen et sp. indet.

I8 Class Aves

HhEB Order Anseriformes
Hw ek Family Anatidae
W] Gen. et sp. indet.
WiFL# Class Mammalia

74 H Order Lagomorpha
74 4f} Family Leporidae
¥ Lepus brachyurus

#H O rder C amivora

1 2%t Family Canidae

# A4 Nyctereutes procyonoides
7 H O rder A rtiodactyla

1 7% FF Family Svidae

1 /v Sus serofa

¥ hft Family Cervidae
ZikPZ#  Cervus nippon
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