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b H5, (FRmMOREAMEINI N OTEEL H 5.
200 REH L LT BRI H-F 7o =y
ZORMFTHS, 2612, BEAROTHEELSY,
BRI IR T OV REAE Y 2 B D,

i FE (120E427~430)
AAEH L LTRSA TR D, RN
DEDOTHH. 4L, ETERELL.
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AR FRIET 50 B HERT 5% 2L,
vibwd bo b ofRe, BReHR L L ToREESR
MEborRBARE Lz, 400 MEL, 2TERIL
L

A3 TS HOA B AR b BRIR ST ) BEMEATH < WS
b h 2. ABATEE T EHIRET LA
OMFIIZ43] £ MTH Do A3HUIWTI A AR CHE
RO EEY L LT, EMIIZ A2, i
AR AD e EhELEE N D,

® EOMmOBEM (F129E435~437)
IHERFFHLO &0 L Bbiu 280 I L G I40 1
LTwad. chbofEnBERIIEINMUTTSHS £
Bbhadt, £fTbLrFETINERILC L3R
Glpole AMAHEL ZOI53aEEELL.
43502861 0 O RMERNT Th D, BTIEMRER SEIL L
BERUAGEI G DT, il H@a N EML Tvd,

i EEAF (313060438~ 51326453)
PR L L ORI L ) DR DR e R

wifi

Twd, BEERTETR2EIHETE, Z055165
ERAEL .

438td. MBI ¥4 Loa LAWRD. 40900, AL
FREERICLLTEDY. LREARLL, VY
ryarelE Lo OBERAGER B L4 TS
Do MOREENTHL. FEOIRRED S, MITH
M D RS e T ks, GROFHA
O EEATE . WO — IS B ML
IR O D L ORI 2o e EBZHNA,
M20e 7 IRE R B, MITHAL WL 22A0, B
WHEASOEDTRML TS, 4512, KHHRT
AT, BARBUBIZE. 44612, Rtk b E %o
Tk, B TEROKRE R2H, KA OMEIIEZ
W L& HL, UTIE, BTETHIC G BV 5 FEul,
M5 46, E 4 Yokt Lo &Y 4.
A4BIE, MR 12 PR S WRAST A2 6 1, 449- 451N ¥ & 2
FEBVELAEESND, MAIREFERT Y
oa ZEMRLBUIERY 5. Bl Rbs b e
L THE, 451E, DEAIRMT L, MEHIAL
A AT BiF. B3RO T, 2 ARG LY
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B Lz 1adlL, ShamlLl. 5L
SR & TR TS L2 LCnans, iz koho
MM S, PR EBETTRBIL Tva,

00 HERE (35134[455~465)

BEEHE LTRLO—MICM T LTS b0
—ELTEEE L Wik L, Zo35118%E
Lz

45508, IR 4 (AR I R C 2 vt ST
s GRHEA TS D, 56k, BERIEO K
P L Bbit s, ASTORANN L FME T, ML
HWEOHABPERLR L, 4812, RTTH5.

46013, BRIMTO =RkMT ST, MIELHFOTiESE
b d. A61~463ILENE E LTRIL 20 MOk
HLTETEL V. 641L, FRAEMOR ZIzifEd i
5L D ABSIEH ot PN T A 5 R B Y .

@ B (#135E466~471)

WM 2R CHGITE XSS SR L TR B4
LT boa s L. Sk, 03
H6MEEEL .

&

@ B - A (31368472~ 1142[0529)

AR L LT RRITS ORI R bn
- HEE L 2050 E L, S0 BERAEH
fEL i

1HAREHEA T2 5OTHS U72~474),

4720k SRS RETHE TR O A kT L A2 STk
WiliT, H¥PTHLHMHEIERAMETE 5. GHIET
WOH LIS, T3REMRE DT TVD, 4T, W
BICHMm L, Femih sl e LTI AR,

2B R 5L 0THS (475~490).

ATSIEHE LM AR 6N E. AT, WiRE L #
PSR M TIAT B . A80IE, W FIBIZH B
FAEA YT, AMBNINST, it b R
REHTHA RS . 8LE, HFhIc ERICRHTICR T,
BAEMZIZERER OGNS, 48208, WHLBLMHL
TVig. 48312, | OB WHEMEE G, KWAHE
RHVHETH S 480L, ZoMBH & F I TIN5 e
FEITAR . 4851, 1 BUZHEV . AR BRI gERET £
WA 486N KR E A 5. 400 L R A
Ve

3%, WML ST 56O ThHS (491~516),

ADIORUTIE, LF M T, MO S
D A93ORATHE LFSIZeh L Tod. Wi
WERH T VHTH D, AMORITIIE LT R IHP L
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TWB, ASORITII EFHIZED LTV, 40608
FTHUE L TR L Cude A0TIE 0O, HEH
EEORHUIH VR TH S, 4981E, MR k20
Wi BB AT R S i S, 1RO ETHIE, LT
LMY, gelich g e A, 501 ML
B T BT G R WA ERS O HOETd B T A
Vi KTOMMEA Y VETHS. 0618, FEMARILR
FTHERTH b LA T, R BRI TS 5.
50713, WERATHRE R4 5. BN L gD S
ATHOAES . 5081 BT W A L Tu D 5001,
VAR & P RETHOEA M T A LT 5.
SLLOBEATHGE, b b g dei, B sipiog
d Bo BI20E, Fi b SR AR — M S RATH AR B
51312 T2 WAL D 5lALE, YT S dE A &,
51613, fiMNER IZHERET, MRSl S ORI TG 2e%
P RS A

48k, WIRERET2b0THS (517~52).

SITHE, AR R IR L A TR
51012, b FHHCRITEAMeR T SR 52008 b
BEFEMRICEHTIA S . 521, LM IHT AR Y,
—H5liAr & ORATIC & DKL TS,

DEiE, FRMLEEHEIHMILILOTHD (524~
520). AL, REHARAUHN b o 2 REH G Z 2125
L,

T
. ]

P €13)

4n

aik

52418, UNBICRVEIAE S . 52508, MERh s
RUTHE, W1, 52602, BiTICEEEA L, Mg
YT e AL L BT R s b A o 52T TR
ARSIz S, 52008 Jemirh SeffA T LAY,
(HiEoshk Liv,

Z fHm- 858 (H143E530~M145E547)

BAHEHE LT HME VIl RHET &, £
80 RREITIC & DHCHATRD b D& L - AEEE L,
6L, 205 518l

HHEI - AL K2 (RTELLOLEANS
BLOLIZKRTEE, 1HIE, WPLERDSoT,
H50z, MRl enkiliE ABL Zemokili® BEIL M
Ltz 2L LELOR, BAOSZEHENV, &
KA 3emkl A AR IomblbObOEBHE L2,
NS, | BUSENEMN 2 B, 2 JUTH I
W% AR L B b,

530~53314 1 ASITH 5. 5ROKIISH L MBI
HYVHETH L. 5338, MBI b WH RS 5.

534~537i2 | BEITH 5. 5350E, WiliAtHMH =T
Vide S3B~-SALE 2 ASITH D . SIBILMMITAM L2
EMEMVTVD, 542~54718 2 BHITH S, 54511,
AERUERATTUIE L, WL A CATH 2 40°C 23 1 I Id
SPHIATEHE S TV B0 SA60 KRNI —IEHEER AT D,
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W0 &

R MBI L2 THS EHGND, 54T
KEOE TSRS T L LA PO —6o
1M1 2 2% %

4 ARG (E1 48~ 552)

BAEHELAMTHT, LREAHTCER-2LD
L 6EANNEL, 5 MERMEL A,

S4Bt HRGE LA WEROBGL RS,
54912, MR THER B OR RO T, 5480 HEH O Wikl
bdha. SB0—BAMLTHLY, 2o0RrsD.
AALE A SO MM A 5. SLFHEWT, Wi
WHOMAED (2L HEH S, EROBBEFAHRE
hE D, 55202, BULAEL VERENOMT

BERY

MLEe, —H+ak, LEROEREbRAS. &Ik
DB CHHE LR L VA, BT ¢, T
WThdbIbpomRMELE,

5 BERWMT& ($146R553~555)

BHEMEK AL HEL TSN, Citb09 b,
MTAH S T2 EROHL LOERIEL 22 fiF
2Eo T, BUESI &) Lo S Sk o RRHz
o2 ELAavbDbdaH, BaRlezaalbL,
IheOhd b 3 MERIEL 22, 553 - 5543kIZ. HEMLZ
TR 2 h T,
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ENE

WM BE

A AB RO AL, TR0 A
s b & AT RS R e~ SRIEEIEIZR
MR (CRE. BB e MEREL /) 2 -
of x A PR, A2 S MO B fU s,
WRREE, MEEE. ot MR Bkt i BT
EHAGHAL G - TN SRICIRE L
et i - 7HAPWL

E 1z, ERBE ORGSR L (L
P~ i) THEETH LA MO R
(ERp T o 2o fotty, JOIRH S TR 0 4 0 TR
L7ze £2°C, SFEIGEEMEI2WT, B LR
IG5,

e

PLD-37808
PLD-37815
PLD-37816
PLD-37817
PLD-37818
PLD-37819
PLD-37820
PLD-37821
PLD-37822
PLD-37823
PLD-37824
PLD-37929
PLD-37930
PLD-37931
PLD-37932

(No5) SDOS0—= 3 %l
(Nal12) SDOI6— 7 5k
(No13) SDOIS—23% A3
(Nald) SD0Z22—+31%5 #7013
(Nal5) SE009-+38%5 1
(Nal6) SE026-655441
(Nal7) SE009—38%-4H
(Nal8) SE031—106% %6
(Nal9) SE0I4—55%4H
(Na20) SE016—618-4h
(Ma21) SEO06—325-4H
(Nal8) SE031-+106% 447
(Nal9) SE120—2375 441
(No20) SE239-+70-5-4t47
(No21) SE122—238% i1

W2 HEIRHOBANZGN (MEEREERNE,
BHEE, SERE)
28 J - =t e A BB
1 BL®ic
HUSCRHC TR OB A & o L2 b L.
SEERCRAE(UBE. BERRRDE, MOERDER v, R
BRI HH, Wi R BT SR ER S,

2 mMEnEREANE
(1) &

SAFHE, HUOCRRR I R A 6 i L 7z E2T
ThH. MAUE, BALFEA6 . BRI 5 i B
A6 TH B, b I i R PP 52 & T
B BEORMLE S KRR,

ST
(2) fHikE

BEH B, —ER AL 5500 2N
s G RIBHERIEH OB - b0 TH D (K
IZAERR) . B - ML, FaREARBOS s,
MMCHE KA EELTHELERL, FcH
Vhe BFHE BN (HCD (25 ) AR ROT
Thed, KBEF ) v 4 (NaOH) 12k b RERIRES 7
e RS R R RIS XD TV ) e T
HEL -t T A Rkt s (M- Tas Y .
PEALE AAA:AcId Alkall Acid), BEEEZIERE KARTL S
FYU YA L mol/LTH S, MRS BEHE, 7hnY
DMEEHHTUATS (AaA kIR,

HEOWME, CREREOMKE. 774 ME (B
AMEBLLAECHETS) HElementartt vario
1SOTOPE cube & lonplustt @) Age3% 308y L 2z FIBY L3
WEHvL REEOYF 774 - RBREREE
NECHMO N F 7L A BE AV THE ] modLiz7
VAL, fleRBEdh.

#sEIR 2 7 LM £ ~N— A £ LA C-AMSY %
it (NECHM) #HwT. "Cotih “Cilig ("C/0).
Yol (MC/MC) BBET B AMSHSERFIZ, EIE
SR (NIST) #0540t S L5 BN (HOX-T),
RIREEET- 7 H B A 5 B4 S0 2 BUR LR (IAEAC 6 %),
Ry FF s FEE (IAEAC 1) o@ligbfid. &
PCIRR BB OVCIE (C/°C) Rl L, BER
HODTRETHRE (%) TELELOTHDL, WM
HEREO TR ILIBEY 0 1 5568 4 % M T 4.

Fro, BRAERILI950E 2L LA (BRI T
Hh, BEEEEEE (One Sigma : 68%) (SH4T 5
FRTH L. MEFRoRdd. MEEaTobd
1283 (Swiver & Polach 1977). 7=, WEMEM I
—HrH & TRLAMORS. BERIE L v S 0E
it Intcall3 (Reimer et al, 2013), Bombl3 NH2 (Hua
et.al, 2013) ThH3.

(3) #%

BEAMI-1RL-2, BUTERZR T, SR
LW ARG L L o %, ELPRTH
Pz ks, WEOHEH CABIZ, T oBE
B LABHIE S,

T RIE % 7o Zo@Etod, SURHFS | (8% G
BALBE ) A'8355 £ 30BP. BUM &5 2 (485 A L
85%) H°8240 £ 30BP, AFHH T 3 (3355 MKa ML
i) A*8625= 30BP. A5 4 (3355 A M ILH)
8240+30BP, MEH S 50CMG A RILHE)
Modern. 5 6 G5 RE RILEE) 48350+
25BP, BURHEG 7 (3445404 JRALH) %°11005 £ 30BP,
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FE S 8 (2705 0 BEAR %) H8360 £ 25BP, alE
9 0 (270545 BALM) 28505 30BP, MEH10
(G405 BALH ) 58360 £ 25BP, BUFHE511(340%
6T BALH A'8585+ 30BP, MMFHE 1204235 B
Ll He) 78465 £ 30BP, SHEH13(4850F KLk
#) AR370 £ 30BP, MEEH 51404025 K H KAL) A
8365 30BP. BAEHE 15025 T BHLH) 28420
30BP, MEHET16(3005 41 RILH) 218420 £ 255BP,
BEHE 17 (015 RALME) A8350=30BP, 3t#
FHIS(015 M H KAL) 283352 25BP, AUFHE 519
(2865 A BALH ) #°8420 £ 30BP, MEHE S20(283%
e BALERRALED) 78365 = 30BP, aUFHE 521 (4135 4
H BALEE) H8795+ 30BP, BUFHF F22(A135-46 Bt
LH) #%8345 £ 30BP, BARHE723(2585 e RILH) 2
8335+ 30BP, BH ¥ 5524(239% Lt BALH) 48800 =

S0BP, SAFHES25 (42570 EST BALH) %8905+ 30BP,

BB S26(315 A1 L BLH) 418985 30BP, BLH
FR27 (AT WA BB 6720+ BBPTH H. I
ERIE I, RS O CHUE A — i T AG568 4 &
LT S AR L. B o2 iR
WHOEMIZ L5 KANOICREOLT. ORITE
7230 (Cor 1 MMSTI0 £ 400 EMIET B B 2
LIZk-T, BERICESTFHTHD, SHIRY 7
b7 27 {2 Oxeald 3(Bronk, 2009). #IFMHRLS Inteall3
(Reimer et al, 2013}, Bombl3 NH2 (Hua et. al, 2013)
MY B, 20 DRIEFERIL, SRS | 2460~
9300calBP, B H 5 2 $99395~9090calBP, B 5
3 A99662~9552calBP, SHHE 5 4 490306~ 9092calBP,
M5 5 A%cal ADI956 - 2008 - 2000, HHF 5 6 A
9459~9209calBP, B4 HH 5 7 £112990~12746¢calBP,

B 5 8 299464~ 9303calBP. BB 3 O 19536~
9180calBP, BREHE 510410466~ 9304calBP, BAHE 5
11479599~ 9500calBP. 8L 51249520~ 9448calBP,
B 51340°9472~0306calBP, LB 514479469~
9301calBP, 4 ## 5 15479517~9406calBP, B HF 5
164°9516~9408calBP, B 1 # 41749462~ 9206calBP,
B 4518450444~ 9284calBP, B HH i 519450519~
15calBE. B EE 20479468~ 930calBP. AT

217710113~9686calBP, 34 Ft F 5 2247055~ 9290cal BP,

R 5234710150~ 97309cal B, BUH B 5244110115~
9689calBP. BUH & 525410177~ 9915calBP, SR 5
26110233~ 990calBP. B FHF 527417651~ 751 Tcal BP

Th b KEFOREHIEF L THOFMGE R A

SRS 21, 232603471 < 100004 AT 91 & 5 -

WSS A S OB A, SRS T 12812000
fEHT, SUFHR S 2TAT600E T & I H L 1R 4
et &R+,

3 BEHEE (RHER)
(1) &8

PR, MR ARNORM S il LRI TS
Ao el BEHSEEELIGETHE .

(2) SKik

TI% B TARED (BB - BEH (HOHITE) - #2H
(e oML, SRR T
IR TR B AHHLAR O MRV OB, B
AR g T G A RS R HT O H AR A H R
Ty = AL M UTHE () RIET S, &
B, AHEEO B IR, B - RN (1982),
Whelerfl (1998), Richterfll (2006) *&¥iZ3 5.

F 22, HARAHOMRMATIL, H (1991) LHH (1995,
1996, 1997, 1998, 1999) + B+ 2.
(3) B

il g 21zmt, BALH LGP0 ) B (1 ),
YT S (o) 7 ERo S FH. oF I ER Y R E
W THHNER AR FTIXE IRV
SRR A END, BUF 12 SR BE oM E
MR s,
= #% (Torreya nucifera Sieb. et Zuce.)

1 FAHNYTE

AR GO A TS 0D GHEORH
i BRSO RT, ORI,
AREF AR 8 B 2 40002 i L 7SRRI A 4T &
B HAPHEE I EHRO A TS s .
3+ IWIFFEBIFFH (Quercus subgen.

Quercus sect Prinus) 7+

BULH T, LB 1 ~ 35, fLEATaMEiEY
WLAnh, LD SO RRIIZRY 4 S, UL
Tl BELCR AL, MR e AL 1
~20§HIRFT R LD b O L MENHHIIE 2B 5.
2+ FEIFFERY AFE (Quercus subgen.

Quercus sect. Cerris) 7+ ¥}

BULHEC, LB 1 ~ 3%, JLEA-Camiiee K
Lros, WHTHEHERL, FERAL-T
AW S 5. GHE I EILE A L, BULI IR
BRI A HoHEMEETE BR. 1 -200lE0 b0
LHEHRHER LA B D,
~ I+ FTERTHALER (Quercus subgen

Cyclobalanopsis)

HUHALHT, ERRI i~ T T G DR
WHTHRM TR 5. B ERILET L, Bl
R EARCRCR T B, HOMHEUZETE, HRIT L~ 1540
EEOboL, RERHARE P H 5.

- ¥4 W (Castanopsis | 7+#

B HOHILEC, S RE T | ~2 \iE Tl

MHERPT 2, LB ~ 37, LB TR
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WRERE 0L, WL ad o RERIZRFIF 5, 8
FERELEA L, BILECERCENT S, RO
R E, 12080, Gl RILHANEC
A BOWMAIC VL, Y AB- 2 ) Bdu
E7+HE L1
«¥7 /%K (Persea) »A/FR

WAL TEHRIAIE (BN TR, Wlsr o
2 - 3EAWHE AT, EWRHEILEAL,
HHLRILRIC R . HOHaERE, 1~ 3HIR
W1~ 208HRRS, LA PRI, SR, REER.
<7 7§ (Prunus) /<7 F

RALH T, ERACH-> TP RBOMErRIL,
LA TR R LAt WE ol 2~ 6 A
GLTHAEL, FRBIZD- TEEMESE5, HF

GEREL, BLIGLTLR, BRI R, 1 ~ 4 a4

1 ~60RI 5.
¢ YRl (Camellia) v/ H

WALH T, WERIM . BB L2~ 3BIMEL
THAAEL, FERIZE D> TELMR S5, HEER
Bogpdl, MLy ~ Rtk Hobmake st 1~5
AiRaRd, 1 ~40¥aEs
(4) #%

Witz halifitasl, HREESHCLTICENE
SURER (TAHSHE, AR, ¥T R ]
) OBEEAS . TS ERBIIEVTRELR
THEERET 2258 (Whw2IIENK) < BlEOR
MIZHENTHHAEOBVBTCE CEF LTV AR
Thb.

e, BEEEMCTHL DS ITERDF 06, a5
R 2 R A, FHEHTH S hvid, B AR ¢
L EWLVH T CHIC B D,

IO TR A S Sl U 2R, W
BRI, BREEH~OBIGEo Tz
Lo TV (piEd, 1998) T kan, HE0k
AT R FH LT B2 50,

—%. R UM (2012) o EARSEHF- ¥
NR—ARRD L, WNORICHER R ZEWC, B
P T = B2 R b 25 %, Bl SRR BRIy
FEREE S IV S AU LR S A5 RGE L e
AHOBERLALE, QUTAFLSTVERH ThH 22
CEAMEE L.

4 WERE

(1) &8

AR, MO R M AL e O Mk
AEREAR30 A (REERS 1 ~30) ThE. BRz4ET
W L2 ARET, RS (2om, Lom, 0.5m) (4512 A -
TWd, 8, KU 2 AR B LR

SR MR WA — (T, BT S —
Byt —F—ksl—¥a FETERLTVE. R0
BRI, SR LSRR

BeAEMigEE L, SRE LRI T A2 RIE
SRECALH, Bl AR ORI b 6T
EiT D,
(2) #HiFE

REEMIEE { OBRAMTE T2 120, ML 5—
ool REN (2m, 1o 0.5m) BEE—
WLamARTYENT o REW-LAFRCRER
AL, FE TR 2B L & R0 Sum o B 12 ]
. FRANOBLIKE AT ORIRL, Filft
MU CHAL & B 2 (R & LA 4 (e B £
TR (20EFEE) . Pk & HEEO. Sl A L C
AREET & KIZIFOLBRE ERORR L, KiZiEAX
HREFEORHEL, ThENREIm 2m | mO
AL, BARBICHENCHES A D, TR BE
DRI LRSS RS TAREL,
oy FERWT, WEATREL BIEME LML T2, €
o B8 RIEH (i 2mil b)), BRI
B ot RN Siaae 60

BALMA ORI, RS L TR (1904, &
A (2010), feAizze (2018) $2BEIIEWT .
KU, BIFREA AL SR R L LT, 7YY
WA XFAEROTKESERMTS. R BRLE
i RKEE—ERTRL, HRERE L O e
T 5, WILBSEIL, Werner (2009), {54 AidAr (2016)
BEBLECWRER ORBLIE TS, o,
MR E— oMl RAELIHNL, HREE—-REICH
W Do TR, BAEH L Bk FEBLH
R R L. BESIMRT —RAHERT S.

TiRid, —EoRERRE, BEaR  BHEH & R
PEREEACRSERR . — B0 B & B stk
i+ 5. oo s MR cFRCAR, 4
eI I ANCHRAT 5.
(3) @R

A EEIITRT. FIFIH S RA30RR6, 0T4g %
MLT, RK6THME (ROt =Lz, 20, 7
FH(FNP), AFAFLay, Hrian, np
o) 600, 08g® BALRRF AT 32 2 hs, RUHR)T 56T
0.06gi2[EsA T X Adrofz, RACBELIIHE, RIESR
&204080.91g. AW (Hefbiy ?) 20280.97g. RALH
28.29g, BALH J1K162.55g. ) di 112180 . 03g.
FOBEERA,616.57g RIEL TV vk 2 588 (A,
NFGAN L ay) OELIW HEIN, LT TE
(AXRA L], AL, /auXHE +r
Lot A REL 2L R A2 H) OMIE2E
WHH0 420, EBH 189,65 (4235448 | F84.3cm)
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RSN RS R,
BACRIREL, S CHREMBA HWRY, HAhO+=
Fh A8 (BBHHE, 42350A, 395 EA). 4
= I OWEEOD S b ON2IM (BHEE, 305
Wb, 4235, 3995, 2835, 2395150,
2002 MW (ARERE, SIS, TR (50 7))

#1248 (335546, 42T 4, 3998 A. 2395 1L

SUFEALI), AT AF L oHIE (HATRE,
423EHA), ArOYHBE GUBRA, 915,
WTHEN), AraYONEERHS L0 2MW (34
FA), EAROY a2l (BUTHRE, 4025
) FER SNz,

B, WMEGLTRREFEL, FBERBRRACT
B do VLT IZRALRIL S 57 S0 £ 05 O W IRM SRS &
.
<H LR >
+ & =0 3 (Juglans mandshurica Maxim. var,

sachalinensis (Miyabe et Kudo) Kitamura)
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JGL: AN Ohmord T & TakedaE. 1974 of data on the GJS geechemical reference samples JG-1 granodio-
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