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[H2017a - b)o
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TR SHIEE LR REL TWE 2 26, B
DEZAHFFEIC RS RV EHB L2 VWONERTDH
Bo STHIIHEEIC A S v E A F & PRI HHR
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HHEFTRALTVuEIDLEZ D, HRFE CHEW
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KH#&TH ) HA T X LAGOEEE > (X47 - 57 -
58 + 60)o FEITRIRII=AELHHA (47 - 1~9),
HA T ROEMEZ S OW L FEb L\ (X47 — 13 - 23

~ 31
WS H RO IRRR LA, IR TH L (4779 -
80 - 82).

J\J $F KD /M X SK171 00 /N6l 83 85 T2 A 5 881,
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COMBIZLBYC OBPEREZWND LT RBPEK
ENTH S OBIEH D22, Zhds CHERNE

SR S S

DFEFTH 5 (Arnold and Libby1949; ##) 2003a) . 1
FiE EVCEEFNLEEULCEO—DOTHLI Lhb,
AEPCHRT AL ST RPHEICEIN TS, iEo T,
SFEERREERETWEHICAERIMEONRE 2 5D,
MCIE. T S HIERASIC AL L T 2 FHE O/
HIZk Yy, #ichEoO RGP TERShTw5, "Clik
Bt s Cc@ibE (MCO,) &b, KRAHISHAE
T oMo @gbRE (“Co,. PCO,) & X RALT,
MCiE PClMT aCoHE) BBl d
&L LA, B X D AEMERNICBATT 5. T
MU X B1C DERA R RIAICZE B L2 iF U, i
EDWPTBYC OMBEERINDMBEDNHD Ao
T, IR E0MC OMEIIKERMICEB L 2w, 07z
B, RFREDPEE SN & X0"C wREIRITIE—
FETH Y, WEDTK S N7 BITREE L 72 5ITRAE L
THEHIERAELTWDC ORI TR T 5,
MC OFIRINIES7I0 £ 40 4ETH B T LD, Fha iR
EHWED S B REEEZAT o BT ERT & D
HLObDOTIRELCAE->THEY, 20O CilIEZ M
ET DL TRFMEDERIWETE %,

. AR SR

H'HII\IHIH-I},I L
AN i

B 1 #nE 168K IC B W TR 5T (SK-3001)
OB LEEOHED 1H] (1D Momo-1:8EH)



HCHEAIIE ISV 2 R 2 R 1 IORT . ETOHO
AEI5HTH B0 FAEHI T THIAIRE L~ 5 =1
BWTHIML, ZBEREANFELE ) HICHW 2 (5
H1).

V. B OB Y CAERNE
(1) WAL & B L i D [mY

T OB O E D720 DFF UL AT (1999
2006) &b, TOMEEZDTICHRRL, WIS N7zE
EOBIZDE, FA T EHCTED S ) MO/
ZE) M L7z M < L2aA%2100ml € — 7 — 12K L.
ARKE AWOBE IR EITOREITEON A W2 bR 2 Lz,
51T, BERAKICANTIOC TR L. AR e %E4e
AR DR RF o7z, WIS, 12 BUERRRICE L T
70C THRH BN L 720 ZRRKTURE L CHEMR 2 bR
L. 12 DKL MY o AKBERICR L TOCT
—BREIR L 720 Z 0%, KEALF MY T LKEREZ A
N2 TT0C T 2 HMIMELEL L 720 JKERILF MY o 2
KREWDAEBEIIG LT, IRVWFEEEZET 5B
WTiE, EHICL2 BUEKERIE T Y T AKBRIZL B
WUPR 2 ke L 72 KRGS MU 7 AKEWIC L 20 %
W2 AR JER, 12 8RR E W T70CT—=&
WOMBALEL L 720 SRERVEEILEE 248 2 7230HE, &R
HKICK BPREE DR L TR 2 22IBRE L, 90T
THMEL 72,

bk L Ci L 2B oRFHI2 &, 2hEh
286 ~7mg/ L T, 500 mgDHLARERALSE & 312,
AMEImOAEEICAN, BHET L L THRL
TehHEE L, IR 2 ESSNTICIZT
A WERMEL L C, AR o e R B B L C MLk ER
WCERTzo BHZ2T A4 YT, AREFE @r:-196T),
WAREBRICEIDEHH L2y v (i -128C), B
XLy ) — v EREZROREY (-100C) % %EH|
ELTHOWTA oAt Rk % E L Rtk
AR 7z YR ARBO SIS LT, BIRS
T2 LR FEORIZHEFEIZ L T353mg~4.23 mgTH - 726
LIPS IIR % fE 2 72 & OFRBIHITFR > T2k H
DEE132500% ~ 594% EFHNTz. T DRFINEIL,
R EAARAEOT TRV HIZEL L. Ao RAEIR
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OB R, 722 EPHEEI NS,

(2) Y9774 FOEK

TEOKAB» SRR S - 2 LR FEO I (%
WL TH 15mg) IZoWT, AMEImDOLARENT,
3mgDERKY K E il & LT, 620CICTARETEILL T
75774 bl RIS GRLTRZSBRELY @
77774 FENCTHEFMEZBELIZOET VI =T L
BORER N T —ITIEH A L, R FEAARN
Wb E =7y b LTH vF b a sk Wrato
A F VPFICEEE L 7,

MC AR LA K 72, MC IBE DS R OB e A & L
Tid, REEERERAMAZET (NIST) 25t sh
TV ERH 2 BEHERTH B S 2 B (NIST-SRM-4990C
(HOxID) %7z, S 510, iRBHHELER B X OhnHk
i WaHc X 21C MBI BT 5. LSS D
NERFRADREAMIET 272012, "CER e & F
RO TORFEAWE L LTE Y 7% (k) Boks
M2 (2KH) HIE (57952) AHVIz. WY =
2 B O 14mg % #9500 g DMAREE LS & Feiz 31 Ly o
ABIZANTHSR L 72 L 34 L. 500C 12T 2 R
By 22 Ll Xo TRAITHEEL TR EE B
WIS, AR R OR G L RIS LT, BETA V&
HOTTB bR EZRE LD L, $15ng0 FEIH
BB WLRENS T 774 MEAEKL, ThiT
V3= ABEOFER VS —ITES A L THC ER
SED 72D DVC IR B X OVC 7T v o Rl AR
k& LTHW .

g =N
By

Ligh=nN
HE5

)

(3) MEEFRHRSATFIC & 21C ER5E & TBE~DIKIE
RO XS L T EEOZRE 15 M. ¥ a2 TR
WARBLONC 75 > 7 v 2y BRRIED S W L 22 FF
DRFRE (TENVTZFA-Z7F 774 F) 1220,
5 V7 0 R AT R & B CHC ARRINE &
fro7z (FA2001) % > 5 buarafiatcid, "C &
PCofifeit MC/PCH (=R) AERMAE Rampe)
ENMCIEDBEM OREHEAR (Rapios) & IZDWTHIE X
N Rompie/Rapioso LS N D 72, # v Fha sy
Fratciz oC (Pc/PClt) dbllEshz, WESH
72 Rampie/ RaprosolLl22WT, MC 75 ¥ 7 ORIE 4T\,
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F1  HEAEE T EEOBOMC L L BIEBER
AR d13C 14C 4B 1 (R BOEJEAEAR (cal AD) W5E 7 K& 5
(permil) (y BP) (=1s) 2s DHIPH L = (NUTA2-)
AD130-252 (94.8%)
23 23554
MOMO-1 255 1814 + AD307-310 ( 0.6%)
MOMO-2 247 1831 + 23 AD126-242 (95.4%) 23555
MOMO-3 255 1821 + 23 AD128-246 (95.4%) 23556
MOMO-4 255 1817 + 23 AD128-250 (95.4%) 23559
AD 90-100 ( 1.8%)
MOMO-5 276 1839 + 23 23560
AD124-240 (93.6%)
AD131-256 (90.0%)
MOMO-6 -26.7 1806 * 23 23561
AD298-318 ( 54%)
MOMO-7 265 1820 + 23 AD128-248 (95.4%) 23562
MOMO-8 *
MOMO-9 *
MOMO-10 281 1865 + 17 AD 84-216 (954%) 24438
MOMO-11 257 1826 + 17 AD133-235 (95.4%) 24439
MOMO-12 272 1807 + 17 AD132-251 (95.4%) 24445
MOMO-13 -26.3 1833 + 17 AD130-234 (95.4%) 24446
MOMO-14 *
MOMO-15 -27.0 1808 + 17 AD132-250 (95.4%) 24448
REST 264 1824 + 6 AD136-232 (95.4%)

*AMSCAERMED7ZOITHB L2 T 7 74 POARRIZE BRI L 720

* 120 "CHEMEOFHMHETH Y . FEEFERMOBED SERHIZ W TR 72,

R4 MEEEDE SE168URERAY
X4, 0 RAEHT (SK-3001)
XLy P ra ot cilE sz 6°C 2w
AR B OREZ 47> 7205, AB0"C ERUH
(conventional "'C age (FIRLARZBIHIIE "C4ER)) %5
U7 (1. B1, #2001 : 2003a) “*C ol &
LCid, EBSW 2R EBIICHE> T Libby O8] 5568 4
7z MCAERUMEIE, VEIE 1950 420 Sl o AR &
L T BP (before present) ZffiJ C5 2 6, iH&Eix1
EHER AR R T . BB EEEREIGE D) B o 3 i,
AMS "CHIZIZBW T, REE— 2055205 72
72DMC AR DT BRI L 720

5 Nz FAARSHIANE “C 4R (D) %, "CHER
— JEAEAEE MR (IntCall3. Reimer et al. 2013) 3 &
CIE 71 75 A OxCald24 (Bronk Ramsey 2009) %
FCTIEEARUSEOE L7z (1, 1452003b) o BIEAEAIZ,
JEEARICHI S T 540 L LCcal AD TRLTH %, cal
(calibrated) 1ZBIE S NEEREZRTBLTH 5o B
IEAERUE, 2 BHERZE . WRMEOHEP & 2 AR T
HCREND (Fl)e ZNENORED, JEFEAHIC
X9 B HERERE AT (ISR T EW RS ) &
218, B, BIEFROWTREEOHPIL, IntCall3
B HAROM M 2 22 B U BT 5 2 L0 b .
Momo-1 s EDC R DBIEF % X 3 12, 12 DMC 4
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WYREAL ¢ e T TR
FEPAEA  20104F09 A

ROPIGHEIZOWTOBFFERIEM R Z K 42, £72, 12
TADFRBDC 4B & IntCal-13 BRIE Hif & OB E X 5
ZRT .
V. MERE R

WEsh22"CHERERLBIUM LI, "CHERZE
FICERIE L 72/ B2 R 1 B IO 21RT . X 2 Rl
DOBIEFEIH LTRSS N A HERBE () <.
MERVPEOBERITEWREIS W EE2ET, T
FUE, WE SN2 0"C EREOFESEE bt
TRT o FIEOERAT ITH D E O MR 2 TR %
DOMC AL DR DV T, BEAEIE 2 H v TRD 72
bOTHb, 12HOFHMETHD I Lh b, #RELT
AN 26 ETREF-TV D, M20ORTFEICIE, 20
PHfiE1824 6 BP & JEAEIIE L7cHi 2R B4 121,
‘FHE1824 6 BP DJFEFFIER R EZRT -

VI. &%t

EEDOH 12 BTV THC FERME DR R15 S N8
EVEAERIE M 2 IR &SNS LI IR TRTORE T,



Tt

Momo-1:1814+23BP
Momo-2:1831+23BP
Momo-3:1821+23BP
Momo-4:1817+23BP
Momo-5:1839+23BP
Momo-6:1806+23BP
Momo-7:1820+23BP
Momo-10:1865+17BP
Momo-11:1826117BP
Momo-12:1807+17BP
Momo-13:1833+17BP
Momo-15:1808+17BP

[Average: 182446 BP]

1900 —
1850 | }
o - & w1824
m [ ] iﬁElF'l [ )
—r 'Y » J
[ ' [ 'Y
:‘_ETSOO _
‘tH_
Q
=T L
- 1750
1700 e
0 2 4 8 8 10 12 14 186
HHEES

OuCal wd 2.4 Bronk Ramsey (20130 05 InlCall3 almosphiric

1 HEREN2 S Mt L2120 EEOBOMC EL L

Reimgr

V& 130 ~ 230 4E D#PAATE YU T 5 2 L12% %o Momo-1
ABOMC M, T 720 12D C A DFHMEIZ OV
TOREFAZRTHIBLOKA2S S X9 I,
MC AR & AR ARABUE 3 2 BRI W & 1 % BE Hi
IntCal-13D RS, JEEALTIZIZ cal AD 130 ~ cal AD
2303 72 ) TEBICHEMWICET TV S 720, ZDMC 4
& (1810BP ~ 1840BP) Zx$It3 % W BEPED B AR
DOFIIANTIZI00 FOMRTHONL Z &Ik b, TOH
43, MO CAERFEMIIBVTH LIFLITR SN
BT, IntCal-13Z JBAEBIE IV AR I2BWT (55
CE 2R "CHERNEEEHET2HAICIE) BT S
EDRTERVHETH 5. 12MDVC HERZ T L TH
ERRAE R 6 o 7P TH 518246 BP % J&
FEIEL T, WMk O JEEHEPIIZ100 FFFLEE IR A5 -

1 2013)

|||||||||

|||||||||

a1

FIEEELS (cal BC/cal AD)

X2 SRR S A4 L7212 0 F BB OMC ERIC D W TBIECAIKIE L7555
Hbe T 12HONC AR DT % IBAERIE L7 f R % OB T BITR T,
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14C &=1X (BP)

2000

1900

1800

1700

1600

1500

14CES

MBEREITE L OEEDKD AMS *C FRAIE

i e (Reinar ¢f o J013)
o-1:14C age 11814 £ 23 BP
95.4% probability
130 (94.8%) 252calAD
307 (0.6%) 311calAD

B 1E Bh#R: IntCal13

ERFEDM

B FEFAL (calAD)

3 Momo-15UE D FEAEACADBIE B

Momo-1D"C 4ERAS, 72 F 72 FHOE MRS BRI SN TIA D > TV A XBICKIE T 5728, 2 EHEFEOHPIZIS &, WHEED
I IE JEAE A ) i PR AT B 13045 ~ PH B 25241 & 1204 R b 72 o TR A o TW b, F 72, #1HE EIZTEE307 — 3114E D #EPHA%0.6% O
HXHERZ O, EBRLIZZOWREEIME, BHTE 2L Bbh b,

(BP)

14C F1X

1900 F

1800

1700 |

1600 |

F14CER

Average : 14C age: 182416 BP
95 4% probability
136 (95.4%) 232calAD

N B IntCal13

— —

S E— T p— T p— PT L R | E— 356"
BUEEEA (cal AD)
4 12fHOMC FERROFEI1824 = 6 BP % JEERIE L 72458

SEIE OB 2645 L NS WA, UCHERDTIEDS, 72 F 72 FEHIE MBI TIRD > TV A RIS T 5728, WHE
ML T B IE JR AR AR 00 PR 13 P T 1 354F ~ PU I 2304F & 13 IF1004E RIS 720 TIRD o TW b, MCAERDEAEEZ WL B/RELLTH,

BIEBEFEROMH 25 2 I3 TE RV,
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OnCal w4 2 4 Bronk Ramsey (2013); r-5 IniCal13 almospheric curve {Remer st al 2013)

2100
BRIEHR#AR (IntCal-13)

20002 A

E‘wmf

= R_Date Momo-10

-

? \s
1?00; \\/\\
15003 \‘

“IcalAD

5

T

BIEEFEA (ca

UC AEARIE % 4T 5 72121l D F F DR DVC 4FAL O JEAEIE

k]
IAD)

201

HCAEIRDS, 72 F 7 FHOE AT N TR o TV 2 KNSIE 2 720, 2 BEERZO@FA LIS &, W HEMEO B IIEE
AR D FEPHASPHTE 1 304F ~ VU JE2304F & 1R IF1004EHIC D72 o TAD 2 T D Z EHHER SN B,

TWb, TOXHIT, SOEFRTIE, "CHERIME
DFEE VBRI LTD, L2400 X ) IzillE
MR E6MEICLTD. BandSH, "CHEMRITHIRT
B AR DO I A 1004 U FICHRD 5 2 LI1ETE R\,
LEOEEDOHKO AMS MC HERME O & LT,
EEOBAPR S N7 L LT, "CAHEMRIXIZI21810
BP %*51840 BP (CE#fli & L CT1824+6 BP) 738 5N 7z,
F 720 BOEBEAUITEIE 13544 5 230 4F 0 1312100 4F[H]
DEIHEVI T LI D,

A

BRI A2 ZE X v & — I RSpIREGAE, Wt v
& —RAEIEgE BAE A Z oA 1, MR S L
TREEELZEY THLEEOKEZCAEMRMEICHL
THEF L, B BILeW L ETFE T,
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SRS (1999) Mk #d EnL 020 OFERMEFA
M, REEA (), 458k 1-36.

AR (2001) BORPERFFEME & 2 OEFEEEAL. Uil
WFe, 40 (6) 445-459.

AR (2003a) MNdEREEGHT (AMS) 12X 2535H B &
O b L — SR AR O 5 R EE I %2, Radioisotopes, 52
(3) , 144-171.

TR (2003b) B FRARACI S B & JEAEAUIRIE. BRBE
Zlr a7y, M B, WL 301-322.
AR (2007) MC A SV v F U I E B EEF - L
B2 B SE R O JE AR AR O RS BEE . AMS 12X %1C
AW EREROYE A 3 M, FEH¥Y v —F ), 556, 25-

30.

FeH I AR gE 7 —f (2013) Z R R B
SIS - M) A AKX B 2 IR A
BHTTHERH S, B A 3, 554048,
pp36.

Arnold, J.R. and Libby, W.F. (1949) Age determination by
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radiocarbon content: checks with samples of known age. Higashimyo (western Japan) and Kimuhae (southern Ko-
Science, 110, 678-680. rea) by AMS radiocarbon dating. Nucl. Instrm. and Meth.
Bronk Ramsey, C.(2001)Development of the radiocarbon cali- in Phys. Res., B294, 680-687.
bration program OxCal, Radiocarbon, 43(2A)355-363. Reimer, P.J., Bard, E.,, Bayliss, A., Beck, J.W., Blackwell, P.G.,
Bronk Ramsey, C.(2009) “ Bayesian analysis of radiocarbon Bronk Ramsey, C., Buck, C.E., Cheng, H., Edwards, R.
dates” Radiocarbon, 51(1) 337-360. L., Friedrich, M., Grootes, P.M., Guilderson, T. P., Hafli-
Nakamura, T., Nishida, I, Takada, H., Okuno, M., Minami, M., dason, H., Hajdas, 1., Hatté, C., Heaton, T. J., Hoffmann,
and Oda, H.(2007) Marine reservoir effect deduced from D. L., Hogg, A. G, Hughen, K.A., Kaiser, F., Kromer, B.,
"C dates on marine shells and terrestrial remains at Manning, S.W., Mu Niu, M., Reimer, R. W., Richards, D.A.,
archeological sites in Japan, Nucl. Instrm. and Meth. in Scott, EM., Southon, J.R,, Staff, R.A., Turney, CS.M. and
Phys. Res., B259, 453-459. van der Plicht, ]J. (2013) IntCall3 and Marinel3 radiocar-
Nakamura, T., Matsui, A., Nishida, I, Nakano, M. and Omori, T. bon age calibration curves 0-50,000 years al BP. Radio-
(2013) Time range for accumulation of shell middens from carbon, 55(4), 1869-1887.
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TS H T OBMIE N & LR ERIEYIDEER 14 FRORICRDFRAEICDNT

HEIAEE - OB T & L8 A RAL D R TAERBNC X B AR IC DOV T

[. IC®I

EHZOMIET — < D—DTh B UAERCOIFERBIEE
RIZoWT, REEREEZHCTRET 2720, Fillg
T 2 RAWIERFBERF LRI 7e R H AR SR JE 0
W (BN RS ofFE0b &, BITHE R
BEom)i 25T, M to L gty L B
WEWIZOVT, AL T 2 S 2 B2, T3 b - T,
BHTHBEERASOMYEZ I LD, TRUTEAV ) 4
W& L 7w,

T, SHORFHIEEICH0 . EZB T4 -V
EFAEBRIIBWT, HRAERROKD ) IZOWTHER
ZHOPICTT B 7212, LI R E DGR EZ 1T 5
TWzDs, BRELRDP S, ZOHDLYIZOVTHEMTE S
HIFHAIIR ) &9 T W TERD o7z, BRI,
BT ORI REFEO—FAEDHRED &,
ZIFERIE < B S 20 % b 0T, HhEIC T8
T AL 28 LA IS 2 LT 2 8 & JEpE§ 2 Fifi A
BholeblFTHD, ZOXHRIRWT. R
I EIF O 168K FAIB VT, I ARED &
PSRRI RIS O HE N 33 (SRR 1986 - 2000 - 2014)
DAV R 72 ) LA A L7t X figeaa s bl L
TWwb Il ZHlolz, ZOWEKH DD T ERDOFEMRIC
DWTRFIERB &) BUL A R 32 T &
FROHEE 2T T L, SRERRO#D ) DR %I
SPCTAHIEICHEUAI LD EELZT, REOR
WEMEEFTH Z &I L7

AEHZOWT

GATARHE, BT EEZR &M A OB O %
168 YA, K50 SK-30010—3E i T2 SR E
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ﬁ
5

THRNTAZ L2 L7,

SK-30011%. 45 166 iR TR X A7z KIGH A
Y (&% D) OIS mOMETRO2-7 (K1),
HHE RS AT 1 Koo (SD-1011) IS hTwiz,
SK-3001 DMt S -8B IZ, Mk 43 m. HE 22 moD
B E R T %0 LYK FREE A 5 IEH KD MHER ST
BY. BARRO R ESORME S Tk 08 mDiE
2ERMWB, B, SK-30010FHi [ & Brini X 2 ¥ 2 123§
F 2. BEKIHIKIC X 2L, LR R TE RS
TRTH. & TREER KTRTHICKINTE %,

THNEE S, EI#EZ I Lo, FiHEALRPRI=
F 27 ORGSR S IR R E S b L7z, 7b.
Ko LaEmh oRETHELTB Y, Bikshi:
BICBEFEL T RESTEHR I T2, —7, B
) SRR 2 13 COARE A BRI 2 IRETHRO 2 5
TWwb, £/, HA#EY T, AHE (51E»). B
g (). WEE (722, YaiEh) e
OEWBARDZ L EIT TV, 51, HMEAK
Tld, 2765 21X Lo, Y, 79, e xav V),
AP EOMESRKEICH LTS, ORIz, 2
ATV bbb HEENRTEY ., BYORFEIRED
BIFS %)L TELI,

PLbo &9 IR A5, SK-3001 32 B Tfif & 2> D 455
TIRDBITbII RIS, TH~EWHBEFE SN/ b D LR
MENTW5,

ST, KRBT L B MWEEAT - 728 FHI DWW T
TR,

TR AL, B3R LN 3R M I ke &
NB)IEOBOFTH S, OF136cm. Zim 265cm, AR
RRFE231em% M %o AMANE T8 7 il ol RS
NTwbe WY XY DS, il 4 mfEfE$ T
WAL Th b, EHINERE (THER. TRTH &T



J&§ 1) Aot Lz A A L CTHICT 5 L
VA, b e & RO A e KRR
D ERIALAE A, N ORMEBRE OB Z L ORLT
W,

COTOHEIZIE, HE LT, WhWwb i3 RzRIZ
o 7o b AR RD SND (GE 1), HKEHT
PACEHEICRRO LN D T EH S, S OB R,
THNEYORE ZIINTHE LD OTIE AL, T
KIS 7RIS, Fi R RfdE 2 & OB A e AR
PEL7HEE oo T RIS R7RITHAE LD
DEEZOLND, ZONSRIRBIE, LM%
BHRTHLDOT, TN —FEOMETHNIEL, L
R 515 5N R FIERIE, LR rBEREOBA
ELTHMLAEERZRT DB INL, FHIRFE
OHETH, BHGAMTEEICD 5 &) A OfliHIZ
2L RIMLS W, R EAROFHIE SN 5
72, ENHORADPEREL TOEHP SERESINT
AL S5 TORFMNERIZIZEA LRI,
NOFHORFIVERIE, TREHEREERT IO L L
INb,

B, BWE LSHROPICANRTEKE LA,
NI S wbw 2 BEIFIZ, 20aEWN, ik
WHEEREO L O THIX, W) - %R X
D, ZOBEFORFIERIL, HEIMEHEINTDH
5 ) EBOERIVEL 2B eBMbNTw5 (FHH
2012)0 L72h3o T, L& R 2 WET 2354513,
THANANEWONED ZHET 5 LN TERVEE
id, BESEO b DR MERT 5 A LE AR E
ESHENLWEEZ LN,

Doz bxlEz,. H3TmEOHNMIHAETHHEH
7ZRBAL R I L 720 B, AL OfFE RS, JE
WICRIFCTHh o272, ZoFE I EEICH LT 2 79T
25 ALY 2 FRILL €. RFEIEROMEZRKAD Z &
WZLl7z0 BREZDI) BHEERo e wH) &, Eh
E ko E2 EIKES LROBRRHRkOREE 2 7
FHRILL T\ 2 OMERERICE LVTRHED S 5 & 1,
LB O AEREE 30 L EO RV RS 265D
HLDOTRRVPEV) ZLIZOWTEZZRLE20
5Thbo

ST, WEOBRPURDI & B OMBIBIA AT o

-2y
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-
[
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TR A AL AR E A 13 WE B RS
NRSMM-la Th % (M3 -H5H1), IUIH7=oTid,
THROBEMEGE T VI )T, FEEL (A7
ABA =T ) T, RERLRICE STV DR
1t%ZEHEL L. TV IFAVTEARRIL, Frv
AR = — VARG L7z, SRILERNIZH01g TH %,
T ER A R ALY E AR AL B (&, NRSMM-1b T 1,
AR A EFBRIS, AX—=F VTR 01g FRILL., 73
RAMZER, Fx v 7HE=— VI L 72,

e & I IZ DTk, SK-30010 3% T Rg kA & il
58 I 40 R K 3 T M BR BRI 72T O v A 1R FE A,
FTTIHRMENTWDLEDZ ET, ZO&K FME LAt
DRENEH S W+ L7z — 4 Ok 2 RIS 5 2 & 1S
L7z
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CHlo 72D H IR 6 ERTHEI L T\ 5, BENTIOHE
B (D IIREEBEN T L ETDH 5. F 7=
RERIAH V.72 I T F ORI SN, KBS
i T16.7cm. TH6.7cm& 7 %o BIEREDHGIHHON D ¥
A 7EVIAL TORBICHYT 25,

FIRFRERIZE > TMFOEEIMTLI TV L0, il
KN T2HHLTL A% BRET T OHEH L
% %o [WREH] 030 i 5 SE R AC BT B L X KBRS & T
BHEBRER 04 2 ¥ VEREGERHVS 2 55
NTVWBEDATHE s LaLIH LzHEE&ma b
FBEHCBITEIP L holzl L &2RTNE D DIt
FTLOWAL TRV, FERFHE AL &, HHLF
RO MMeEREERO X ) ICERNIC e ECE L 72
B DBV bI TR RV, £ AT RH R & B
FEENFRETH LTS, SK-1005% 5 1A%
TEEPIIRIBETE TV RWZ &, AKEILHIHFZICEE
HEINLDDEEZLONRLTHLEER D,

AENIFE S M -BEE TR s, TR dfEoTH D
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HI6 SK-1005H 1 b

PR S HIW 3 2 2 & 5 S WIEREALIRE D b & faT
T5)RTHEHELZERL 2D,

V. SP-—1006H: t-By¥sfr ik

SP - 1006/ 84 H % i 3 % H: /X d—> SP - 1007 %
Yot Ths, BWHIZ1BH44m. 20 x 2D
EHBOWNAEEY T, 138808 ~ 06mDESTAEK
L HHEMIEETHRERS T, MLz H
B 5 & A B ND RHMERDEEIZIEATYS
CE LR LTV S, SP—1006 LIAF R Tldik & B
D RDSHEI/NE < AERRE R O 7 & B BRI 5
HITELDIH LT, SP-10061F EEH14m & K& <,
ARDOHERTH S SP - 10071 3D TR T HDATH -
720 WD IS RIS L TB Y IO E I
REFVKEZRICTEEZOND,

SP-1006/& FEH14m, HEEH06m%E 3225 b DT,
B E TN L2z Be R T hg L & b (SO 2 B A B AT
HAHERTET720, LAFELIR - TKBEL7ze ZORGR,
7TIMTE - S FEEMEE B L7z, F 7R e
720 PRI O THB Y AR THES LR TTIR RV,
SP—1006%*5 4 L7z + 8112134 D & N5 13A
HENKIITEENZ B E HdTB Y A% 0 i fiEo
Fohs (M8),

SP — 1006 % 221 H BERL 2B AT 2 DILHF & A5 07,
B % T EEY) H BEH 2 IR R A BE L C RIS
NZzOPEHSNIZT LI ENTE R, 72720, @&
F ORI H 08 L 0¥ ) & S A 0 W
DBETH B0 T, ARTEERT S L9 1A 0 XMoo
TSP-1006D L SN T WD LEZ DL, BYWF O
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5K & BEAf, SP — 100601 LERMED HIED T R
EENITEFEN TV, B F OB & SP—1006%
BN T2 RETH L EER B

VI. BbDIZ

PLbo X5 (CHEm BB AS 183 Ui At T Bh s A7k 1
DWTHINEB IR o7,

A IR U 72 B i AR LR - o0 K PEDE IS
T L 72l 22 R D% e TRHIZOWTIE TR &
BlabhbhEkshTndbodbLnweEz 5,
ETOBBITNIIOWTIOFEEEMT 2 2 LILRERH -
B EEE LA, B2 _E/TL2HBEE L,

ARHEIZH72Y . TREOMA - RIS
ZWolze L TEH LTI,
L BRI, BhhEEERE

THOR - THIE
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1) REAKEZ MG (R0 B BRSSP A S H— N ) A/ it
A2 B 2 iR A—] R s S L JE IR Ao
A0 2013% &

WA A TR I PR I AR A 2 S H— ) £/ i b
XAZ30F 2 e AT —] R ol SR SO L 5 i A
%404 2013

3) ARWHAR [ R 180U A | (R ki m = et~ & —
SEHR) 85 275 pp.7-11 2014
TERARGORFEEZIEL TV 5,

TEHOER - SEIZOWTIEFTR - ITEZRE Y THRE
Who7ze F7-SpURGEM [JF0EMR] 2% RIL SRR I RAKGD
RS A9 A RIS T EAT 1986%
BEIT L7z,

REEPESE [ R L OBE IC oW T [REEE] £
BB ST i ge A 1978

I [RHEEO 4 212w [faHabr] 1982
HIRB [ZHFEILARIZHED MEHZEOBLIRICOWT
—& FPFEOZEELPLE LT—] [BEENEE] 625
2015 pp.94-127

Bl RRER S HsEhil] 4% Fh 2005
LA [HA ErhEs 2 —REE 95 (R -
FrEE) RTINS BOE UL SR A S A VI S
R Z0E AL R AT i 568 2000 pp.30-31

2)

4)
5)

6)
7)

8)

9)
10)



R[] G2 B 55 1 834K

I. ZL®I

= RIS Cld, P26 R D 55 183 ki I2 5
WC 1RGO A 2 % & Gl B~ BT O B i
LSRN o DA

ARTIE IS OBYEAFR O 3HTHER 2 B5§ 5o

AT - WEICH 72 By EAARORE - BRI - G
i (G BOCEMEERT) . 4 X ORE - BHREER

PEARIAT IR IREE SR (SR0K%:) AHHY L7z,

. R

% 8 N7 58I A X Canis familiaris. 4/ ¥
Sus scrofa. 7 F ¥)& Anguilla sp. 2 4 %} Cyprinidae
sp. 7 VP Carangidae sp. TH 5,

HMEL7A X4 7 Vv OFRIEHTHo 7720, 7
VA=V X BBiKE. 7S04 FB72010% 7 £ k>
B CHILL TWwd, 72720, Nos8b (£ X FHE) &
GHRDIIHT 2 ZRE L THEMLIEZ B2 %o T,

LU, 8k 2 & CEE AR 2 il L T <

. SX-1001

# (SX-1001) OHFE TR, ZEO LHEPAR
mE &b, 1K DA XA FTLEF>THELA, T
FEDOTH Nz, IFIFHOETH LD DLER
biad, BT LIiF28ol3hc, B8 %2 Kk
BT B LI Lo T2 BN L 72, REE,
HEARMEOEN 2 TH %,

(1) 4 XDEIRK
TSP THLY FF SN2 054 IRE A S, BHEIX

_9’7_

TEONEEE 183 REEL L EMNETF RO CHEHRE

A Ot L 72 B AR

iy e - FERREEL

MM 722 Z LR TE D, BHD L) 214
HIFRBO LN olze EEHGOFRIDRVA, DA
AR TR SN TBE D . —HOF XIS
S BN D H 5.

SHER  BHEEEE. UDRRE . RS WS RS
SHTH, B, RS 2 E0 TR L7z, BER
RELTHBY, WEHIAWTH S, LFEIE T THE
LTw7, FTaEid, GHoAFB L7z, T,
1 KHEH () DAMIF TR LTz JE 1
DKBEFER T b MEBER IR S o 720

FRER AR, BiME, SO —#F (15). BEHEo—
(6 5) A o—EB RBfo— (3:) 25t L7,
Fgid 2 g I OEs11e (708, H4m) BE
RO b7z,

B RWE () OBTE. o4 o b i Ht
R 5T,

#®IR  AAo%a. K. K B, B R LA
HOLNIz, BEFOFBIAWATH L, LI Ah

D 2 ~ 5 PR DR AN E Z (TR > THE L 72,
SRR REE . PETE . CREEA X E o TR
HMEINTBY, BRofFEEILONL,

(2) 4 XO4FH - ) - K& S - K

B O BRSO BIEE T & vz, Bl om AR
P OAERE R T 5 BHOBGRNABETE B
(VAGE | it he B IIN w 10= B X A N0 = NN 3= OB
frdi - A, IEE OB - EAL I TR TRA A
ST LTEMBOMEL TV, LD >T, DA X
F15 Pl L EHEE SN D (Cornwalll956. Silver1969.
Schimid1972) o

HHNE, BEFOAMEZMETS T, HETR THE
DIRELBETE V2D ANHTH L, hOKE ST,
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A3
KEEE
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#1 SX-100122H it L724 x

No. i 9 x# i No. = B9 E# %
" — IR+ B N - No. i B % %
45 WIREE =7 =
103 HEE * YIS+ LA % L 34 54 20E - =
125 EEE R % 30 B4 RRE i Ll
. B+ OER 2 #2hEs =% = o
1% S R g 19 B2HEE" Etve & mh
86 THE H TEMIOH 37 ®3%hEE A % ma
” e e >y 28 HIEEA" s = o
s iy o @a 20 ®3REE = = L
1 iy e Ga 0 mawes 35 i = A
s e e iy 27 Ak s = o
2 e e @a 21 WawEE s = L
ot e e Ga %6 ®5hER =% = A
» e e iy 116 W5HER S i = O
i o e @a 2 ®5%EE s = o
110 i 14U+ 35 2 ke L e EEET i 5 o
5 o s iy 17 EE@Ee =% 7 o
o i e @A 51 EfE =% w9 L0
18 R B 5L B o 5. EEAT™ i e me
. 1 lE 63 EfoA =% 7 D
o 70 EE =7 w5 L0
o . . . 72 EE =7 9 LD
. . - . 75 EfE =% N o
s . - . a7 hE =7 w5 e
% e - - 50 hind =7 9 we
1os . - . 59 A =% T\Bﬂ 0
124 . - - 61 - =% X e
. . Sy . 62 hmAEe =# w9 B
o . I . 7 wEE =7 9 O
o e = - 78 e =% w5 o
o s i - g2 hinE 5 X o
107 . - - 48 KA S5 i 7 D
108 . - - 60 KA s A o
o s - - 64 KB s w5 A
" . o - 7 KA S5 i 7 L
% . s . 80 KA i A o
ot s s s 2 FmE =¥ w9 wa
106 e B8RS w5 8 AEAE™ = o o
109 i ABE w5 © KEET = A e
121 b A e 68 i ik
5 e B8RS w5 6 il A
. o o 70 ATE A
1 RTE S x ° il o
2 B s % ot » il A
3 LB i = a I il T
112 "E wAE = A ST il o
131 uE BER x ® il o
105 " =¥ # we 7 il A
8 KBER 5 = 0 2F  #TE 4
14 X8 S5 i = o 2F il A
&7 K o a— e s il o
132 EE S i = e 46 mra ik
88 EE B8RS = 49 il A
11 [P s & wa 52 il A
% B S it x 6 il ik
12 B S8 # 66 i i
127 A s % e %8 A A o
23 e 5 = e “ i (el A
55 e 5 x 22T i
31 RURRE =¥ # 268 i
S o - R OB (R L 7B
oF w1 - A & Y
5 #1mme _— - EEGES SHIEEEA5ND
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#2 A XoFHIE
No. BB (EH) EHRIERGL (BEIR1986)

SHAME (mm)

2 rREEfR (£) TR KR 30.06
112 BE () BEERRKE 19.65
105 BE B &R /IME 19.24
83 KEEE (%) TR AR 28.05
132 EEEfE (&) LimRAIE 29.51
132 EEEfR (&) LImERRIRE 30.74
127 BE (%) EELR 40.03

K AEADFHUT & BEIE, EWOFHIMEZ R L 720

AHAE 2 5 B8 (1952) OHV/N~H#RICEN T 5. it
PRIRBF R 2L LD DN Ao 720

(3) A XojcH# - EREFECARIH

AR S, B CTREL 724 X O IR 5 L v
(Makimuku #11) &, KPR THEILL 724 X OFHZE
H (Makimuku #103) TH» 5%, B, KELEET
SOEEL M R RE L LTw B 720, BRI EE S
WL L T v,

INSOREHE, I T B LRI, kK- &8
FREEFNAEIH 2 I L7z §32 7 —7 YHibid 4R
KEXRVF¥—EIARATKT M) (VBL) NOHT
YR R - ERFEMARIIE R () By
A LY ADRE AR R IHENI B TEM L 720
F37—7 Mt Loz, WL ELHTY 7
FUNVEHCT, BO—#ERKL 720 FRIL B0k
MICATE LzIE R EE T A7 Ay ¥ — 2 HVTER
W BRZE L7c, BMUKH Tl MDEE L. ZMOmH %
G bR Uiz BRI L72RBHE T & b Y ITH IR T24
RS S8, R OB 2R S 72, RUGR. i
T S, BAK T 3 PG L7, kIS, 12N HC
WIZT4C T C2URMDOBIRISZ1T 5 72 (12—
BEF L HCLIZANAE R 72) o BiIKT2I1Z. 12N HCL % B
F L BRI CTHEIIRS £ TRAMKZ#D E LRI L7,
PR BRE L 729212, 02M NaOH IS T 4 C T ¢24 W
Ot &8, THEARWEbRE Lz, Osgicasy—7r
DOEMEZTER L 721, BHKTHIEIZRE S £ Tkl

L7 RiEAZEEL, pH 30 HCIBREZMAZ, 70 v
ZNZIZTOC CLR2EM OIS 2TV, 237 —7 Y %2¥
FF ML HTAE B LGHEL, RERMIEH
LCWBETF ML TG VG TE2HTAT AN
& — I L7, 988 S - BRHA U 2 B BBz
JREE,
&% - ERRERMMARE MBS hizas—r il
() BG4 = v A DICFE G R —% 58 AL AR I =
S#Et (EALIRMS) ZHWT 6%C. 6 "N BL OB
ZH#RI (C/N) 2% L7zo EAIRMS Ol %13, 3,
TEESHTE (FLASHI1112, Thermo) (238 Talkt kb -
a3, LLEFTAEF YT —H AU~ 75
WX o ToMALIRE - @RFTAHHESN D, HHES
NIz ZNZNDH R % R 5E RN AR E & 5HTEF (Delta
V Plus, Thermo) IZEAT 272012, HADjia % il
fi$s4 % —7=x4A (ConFlo I, Thermo) % ¥
T2 2L Ty LRIHECTHBEL 727 A D S HEENITE
ERBMARIEOPED T RENZ I o 72 FBRRTH 5, HEN
MR E T ER ORI 7 —7 > 05mg & XA X{H
ZBA, bk L7z EAIRMS CTHll5E % %0t L 720

W & N 7222 58 [ LR e [ B R e B > i % S 2
WIE L7l % OB IV B HEE R R o B
%1% PDB, @ H A ALIZBUCRER (AIR) &AL L,
CNSOBEREY R OFAR A S D553 % 435 (%01 73—
IV) TELTH. SOMEIE 6 (Fvy) LELET 5,
ZREFMARILOMIEFHIIN 1 0B TH D, F720 K
AN BT B ZERMARL O EREE L, REFRM AL
(IHREMR A +01% SR IIFEERZE £02% T
Hol

5 *X = [{(*X/ X)sample / (*X/ X)standard% '1] X 1000 (%0) o (:T:t 1 )
X xFfifk, X >X

TR DA TG G DD D B o3l 2 BrAb§
572012, ko a =7 v Hb D C/N=29~ 36

#3 A XOLEEFMNARTHRER

Analysis ID Species 5"°C 5"N %C %N C/N (mol)
Makimuku #11 Canis familaris -195 10.8 384 138 32
Makimuku #103 Canis familaris -19.3 10.8 41.0 14.7 3.2
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20 ]ﬁﬂﬂ%
18 v

g BERE
< 12 A Makimuku #11
:E Jo) ﬂiﬂ(ﬁ O Makimuku #103
10 | R
8 ‘ EE@Y
6
. C, % C HEW

513C (PDB)

K3 SX-100126H+ L1724 X (FA—MEKE®) o
35— 2 O LV

HHED S U 725N, g RARE D LTI
BMro7,
AEER MmES,rSMELZA X0Er5a T —
T LR, 28BS a7 = Ut g e,
a7 =7 Y E N 23 S 13, R FRNARHT &
179 7201 o adbEs G oz, £/, fhiilishk
3T =7 DR - BROEIVIII29 ~ 36D HIPE IR
L7zZ &b, Thb 23RHIMERIZ BT 5 TIEA
MOBHRE RN LR ENT: (£3). TDD,
T - BRI D < EVEMATAS T RE & T L 720

[FIRLAREE DRER TIE, 3% € M LR 1E Makimuku
#11°C -195% Makimuku #103T -19.3%0. % 3% % [H]
f &k It 1d Makimuku #11CT10.8%. Makimuku #103 T
108% CTdH - 7= (F£3)o MFAE D FALA M D Tl
PLEZRL T e, F—HEEHRORE T
HHWRRMEEFAMAET — 7 6 b IR EN,

R FNAREE DT -18%0 & D) b AR 7=, i pEY) DL
TR D& o 72, b LIZECERLTW Ao
7et%z 515 (Richard et al. 2005) .

IV. SK-1005

AR 22m 2 32 5 /MO LI T, FEAREL
A SCHERPE Lol EZ BN L FlIL, I
AT OAE 0~ 1 KW TH 5.

SK—1005D3 175 M &2 & 4 M OB #AF KD

TEONEEE 183 REEL L EMNETF RO CHEHRE

oremm Mo
(SP1006) ——
TINAE (B
(SP1006)
JAMRE1#E
(SK1005) —

2mm

4 W L74H

4 SK-1005 - SP—1006%5 i+ L 7z Bt F71k

No.  iHi# PR BBAL ) E
133  SK1005 172 BRE A hE. BE
134  SK1005 1/ e ey
135 SK1005 172 BE % iy
136 SK1005 a1% F1#E

137 SP1006 VFXE fEHE BEITWVD
137  SP1006 7R HE BEFTWVD

Mt U7z WFLECIIEHE, BHE (M), BE1AH
B, TRTA /¥ Tholze /o M THO—F
1amH 7V A TRPEER L 22458, T4 B8 1R
ARRD LNz,

V. SP-1006

IE# 08 m. B3 14m. WEIH06mO LI TH %,
K&, PR O 0 X TH %,

HERE TR ICBEE R AL E G E N T2z, 1
H7 VA TRBEER LR, v FEoe 7 O#
oJie () RO LNz, TNTHE TK~FHICE
LTz, BELIE RS, LD RO SN RN T & h
5. EHNTEMBESN-OTIEAR L, BEr s h
boEEZOLNL,

VI, MEmEPRC B0 2 BRI

(1) PIEEEBIC BT 5 iEEY OFFAE
WHRETIEA 7 V¥, TRy FFRERR AR 7
TRBM L7z, BOBRASHICLTLIETA TR
WNBEERIC BT, AR ARG T 2 HELER T
Hbo Tl WHEMATHL T IFHIE, BEHEPORBA
FN-dbDLEZLND,
CHFCHEMEBECIE. 45168k T TIBVTR A T3 (SK
-3001) 225, HkfarEbic, ATVH, FAFL T
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TR IR E Vo Tl EERADHER SN TV D (A
2013)0 FHTEBOFIRTH 720, GHOER o
WZE o T HIREB OB S 2% B T LIRS
b,

[l U BAM T, B - B SR As 13
5T LEH SN TE (HER 1943, £ 1964) . A4,
WEOM BB OGS AHER, SRR~
FCTH~ A, T, afFtE ok LT, A
TV, A A AR PNERIILDETS
SRR A T 5 Z L S (lEE - ALl
2012, LI - BEH 2014) o AESTREFCMI O R BRC b
WAL R L CB Y Cilliz»2011), SR T
D & D MR 2 & RS IA Sz Z L &
MERTE %,

(2) #Hlc@gEINiA 2

1XOBEE i (SX-1001) DIKHEL 25, £ X
DEHEHNT L T > T Lz, HEeHELR L%
BT R8N A < LT oKE®R T
BonFEEO T MEBMICERE R, 1L
EZbND, BRHRERBEORL 2 2 fojRFE - %N
MRS ORRS . W~k Z T 5D TH o7

QEHFHEPEL T TR L, QMBS

bz, @EHD L) BIY AR RV E V) i
L, ZOA XFHETE LRI ERERINLDD ([HEADEK
H) LEZOND, 29 LA XOEFEL A SN L FH
E KB RIEBR TR SN D PRERP SO
i (SD03) %5 2D A A H % - 7ZIRETIHE L,
RIS 2 R ICHEANTRA T h 7z L ShT
W2 (F8F1982) .
BB ERERFRLIEDEY MO 4 X133
FREINDZENL VDI L, RERD A X3 EELIR
BTHLT BRI TVt EZ bR,
Joib 7= dkipicid, E S 2N D HE <
DA ZDHERETH L TB Y AR L o S5 h
% (E1%51982, 1984),

Z DX ) ITHESCRR & RAERFBLREE, A X O3fvas
KRELEBSTBY, v bef ROBREIELL L
EZbND, Tl 4 XOBHEITHEASBO SN, B
AR AR, SRR L D & 4 XSKBULT 2 (5

1991) 0 RABIC X 25808 (B4 1952) TS
% & SRR & /MDA X Ty ko £ X1
DTN ThHb, TNDVHAERRIZL L L. RO XD
WALT, DA ROEENEL 2D, T LizA X
DRI DO BIE 2 25 01, TRAERC I 5780 5
N5 (M1L2009, 2014),

FIGL AL DI (FE) RGN L FE 720720,
HLETLFRENTED LD, A XDfFE - BRAMK
HiZoWTHREN L, SRR 2R L7z,

SO T RO R A B A S I L2 2 (M
SCRRRI ) &, AW S i F TIRE <
WLTWw (M5). 4 X% - fHEFAMKLIZ, &
FOFHEEEBT L OO, ML HHLNIIELER
A RLZ. 2200, A4 XHPERLA-EWE. e b
£ 0 D EREDE D o 72T REMEAURIE S N7z (BEERIZ 2
2016) o

FRAERCLDIRE I, Ao NB T E R 5 1
L7A X (R R EE) o - BRI AS
WiEshTws (HHIEA2016, XM6). PIEIROR
R CHIERRACRIEH) & RHRE < IShLiE T 2 /N H it
Jridr (FRAERRUH IR T, EBR oL AE I
HH, A XDRFE - BFERMARLOL IR HE]R
BROLND (MW7),

SRR 4 X D e - ERMNAR L O AREAS
T 2EME LT, IR ERA LR 4 21
LR EEZ T TA XOEREL B b - e AE
TE%, 7272, WABCBIF B4 XD - B
RIS b XD D EEAR W LR EET L L, b
N OARIREEDZALIC & 2 B U LT 2 LEDD
b0 BIZIE, A XOFTETZHMESMET LAz E, A
X OB EIZAL L 2 WD D 50 Lt v,

BUE, HARIZBU 25k - @ERANAGHTIEEICE b
ERRELTCERENDL Z DLV, 5. LA
2 D - BEFAMVEGH O/ EL2ERSEL I LICE
D, SRR DO A EZALITEN LT X055 D
RELEDbo TWWiMER, Bk Edice M
A X OBMREDZAL L 7R HE B 5 22T E 5 2 &5
fFshas,
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20 BERELE
18 Y
16 BERE
L KA o‘,
z (%) N
S Sk wﬁ%aa?» -»4:’// .
% ) @A‘Q (BRI 1)
10 AREEH - £+
(R EMEE)
8
6
. C,HEth CHEM
2
24 22 20 -18 -16 -4 -2 -0 8 -6 -4
§13C (PDB)
5 WABPNIBIFDE A XDRE - BRENAKLO LK
2
20 mERMILE
. +4r
16 . . memm
K o AT
= 14 (G55 Ra— wERE %;@imnm)
g 12 O\ B A
i & n KA GRERS R IR3E)
10 Ol (#R)
5 Taaim
6
4 C, &% (o8 -t ]

515N (AIR)

-24 22 20 -18 -16 -14 -12 -10 -8 -6 -4

513C (PDB)

6 RAERMUBIERIC BT 5 4 X DhFE - EHREMIKL

20 BEMIE
' $ir
16 s
KR 0“
o (R) * BERE || cmoay
12 Bk & (HAB T
(*ﬁ) * OB E
10 (po e GRER RIS
o HEE
8 ‘E AR (RERE ML)
L 2R 2
6
. C,iEH C &M

24 22 -20 -18 -16 -14 -12 -10 -8 -6 -4

813C (PDB)
7 MESCRHR LRI LIREIC BT 5 4 X D jRkE
HERFNARL D R

TEONEEE 183 REEL L EMNETF RO CHEHRE

HE
AMEIZH720 . EhERE CRBOF AR LB ) |
LB CRER A ) . A (Gl L AR R
AR . INHEORES GRORRSA NI - BRBEAIFZERE)
DERD S THRR TRE & W22 v, B LT
72LET.

(51/ K]

WIIEEF (2009) [HEHHA D 5 R RO & 4]
AR OZE S5, 117-131H

MIlEEF (2014) [4 X OEWE] S ON5ESER30. WA

FOREE S - FEHAY] - NE - R - RERR (2016) [8)
W AE R - BREEFMARSHN ] [ EEEV—
WA RS S —) M DR - AR ]
161-166H
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