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A& 9,158 + 31 10,405-10,239 SAOWB-5 H6 3JE LI F?
A J& 8,635 + 27 9,664-9,536 SA0.038 16 3E VA%
M A 4 8,523 + 56 9,580-9,432 SA0.039 16 3 VA%
1M A & 3,692 + 22 4,139-3,933 SAOWB-1 G2 (SX4) A F?
A J& 1,812 + 21 1,820-1,640 SAOWB-8 63 38 LI F?
M A J& 3,088 + 22 3,365-3,235 SAOWB-7 G4 3JE VA%
mAJE 3,734 + 24 4,154-3,986 SAOWB-6 G5 3 RO
M A J& 1916 + 38 1,556-1,358 SA0.060 G3 38 L Ty ahA
A J& 1,835 =+ 36 1,870-1,636 SA0.106 G2 38 AR
A & 1,764 + 38 1,810-1,570 SA0.104 G2 3JE AR
1M A J& 1,834 + 39 1,871-1,633 SA0.061 G3 3 J& ki ARpR
A J& 2,253 + 38 2,346-2,155 SA0.089 H5 3JH ApR
10 A- T B Ji& 3,780 + 22 4,236-4,088 SAOWB-4 D3 32 A%
Il A- 11 B g 8,492 + 584 10,238-8,753 SAOHB-52 H4 3JE NE
1M B J& (9,330 + 28) SA0.138 H6 32 A
1l B /& 9,289 + 28 10,576-10,397 SA0.253 H6 32 JF RO %
1T B /& 9,260 + 28 10,554-10,296 SA0.129 H6 328 VA%
1l B J (9,180 £ 31) SA0.272 16 3-2 R4
1M B /& 9,338 + 30 10,584-10,510 SA0.3104 16 11 B Jig RO %:
1N B /& 9,376 + 41 10,670-10,556 SA0.3142 16 I B /& VA%
1M B /& 9,155 + 28 10,298-10,243 SA0.3147 16 1M B & VA%
Il B f& 9,268 + 32 10,517-10,404 SA0.3171 G5 PEIL 1l B Jig ARG RALY)
1l B /& 9,426 + 40 10,704-10,645 SAOHB-45 H6 328 N
I B, Y ) 9,535 + 31 11,075-10,708 SA0.687 J6 3-3 ) A

kEEHIE 2013 AR -
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F5x BFH "CEARERR 2

oy a VEF e (:jfﬁ lzccjg{;ﬁ FLONEd PR o EERF biEtyES
1l C /& 9,525 + 35 11,076-10,696 SAO.1217 H5 L 1M C & AR
1M C /& 15,695 + 132 19,295-18,675 SA0.636 H3 3-3 /8 %
1 C J& 16,170 + 60 19,716-19,290 SAOHB-94 H3 3-3Jd N
1M C /& 19,024 + 69 23,029-22,781 SAOHB-472 H6 3-3 NH
1l C /& 19,101 + 70 23,122-22,866 SAOHB-476 H6 3-3JE N
1M C /& 18,881 + 67 22,855-22,610 SAOHB-929 16 HAIL R M CJ& NH
1M C- T D Jig 18,071 + 62 22,145-21,660 SAOHB-214 G5 3-3 NH
1M C- I D & 16,573 + 51 20,187-19,791 SAOHB-181 G5 3-3JE N
M D g 20,267 £ 55 24,449-24,240 SAOHB-922 G5 T~V 348 N
M D Jig 17,521 £ 73 21,304-21,026 SAOHB-941 (XA 3-4 NG
M D Jg 21,861 + 62 26,135-25,978 SAOHB-962 G4 D g NE
1M E % 24,369 + 76 28,679-28,165 SA0.031 H3 44 AhR
1N E & 24,131 + 75 28,448-27,890 SA0.693 H5 338 AR
1M E & 23,620 + 90 27,902-27,556 SA0.868 G4 348 AR
1M E & 19,173 + 73 23,870-23,619 SAOHB-905 G5 1§~V 358 N
1N E & 19,802 + 60 23,958-23,726 SAOHB-947 G5 P~ b 358 PN
1M E g 17,779 + 68 21,667-21,405 SAOHB-144 H3 I E Jig N1
1N E g 23,400 + 64 27,685-27,519 SAOHB-1027 H4 1N E Jig N
1N E & 19,786 + 57 23,938-23,709 SAOHB-481 H5 3-3)d PN |
VI (24,556 + 205) - SIG1016 15 4 (bfaR—)VED) UNES
V& 21,593 + 122 26,084-25,655 SIG1015 5 4 )8 (efik—) Uik NG
IV (20,761 + 163) - SIG1011 15 4 (bfaR—)Vibs) N&E
VE 20,160 + 108 24,507-23,946 SIG1012 15 48 (bfak—) Vi) AH
VA& 21,020 + 70 25,588-25,153 SRH161 5 45 N
IV B & 19,723 £ 61 - SAOHB-166 5 4-2 8 UN:]
IVA-IVBJE 24,325 + 74 28,643-28,110 29.609m-3cm H5 48 AR
IV B i 12,890 =+ 50 15,617-15,193 SAO.741 15 4-2 8 ENZ
| itz 2,046 + 36 1,711-1,520 SA0.101 H3 3E Ty ahiA
| AJE 3,699 =+ 148 4,506-3,642 SA0.033 8 AJE AR
BJd 14,614 + 42 17,966-17,632 SAOWB-10 16 428 A F
B Jii 12,433 + 109 15,060-14,136 SA0.758 16 4 %
B i 12,291 £ 38 14,477-14,055 SA0.615 16 4 ENZA
B i 12,175 + 45 14,216-13,911 SA0.616 16 4 VN7
B J& 16,870 + 43 20,455-20,260 SAOHF-2039 16 4-2 8 EV 1
C1 g 18,506 =+ 79 22,473-22,314 SAOHB-466 G8 3-1)8 IN:
C2 g 21,497 + 73 25,877-25,716 SAOHB-461 G8 328 NE
D J& 20,392 + 103 24,669-24,297 SAOHB-555 G9 3-3 )& NG
S JE 3,970 =+ 30 4,524-4,299 SAOHB-188 D4 (SX5) 2E-3 Jig NG
S Jii 4,053 + 85 4,343-3851 SA0.1200 D4 (SX5) 2E-3 /% PH IO
S Jig 2,179 £ 73 1,948-1,582 @ 7 D4 2E-3JF (ANHD L) AENA
S JE 53 + 68 275-9 SA0.1202 D4 (SX5) 2E-3 /8 AR
S 4,090 * 30 4,809-4,448 SA0.1201 D4 (SX5) 2E-3/E FNZ
S Ji& 4,160 =+ 35 4,829-4,577 SA0.1321 D4 (SX5) 2E-3 ) ABR
X J& 1,925 + 22 1,924-1,822 SA0.653 63 338 AR
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B JE & BXOHRERI - B MR

2 SRFSEREARICK B

AJFEGHER GRREkdR22)

A AN QUNKA BB

tl KRGEZEEINFR AW

By (ETHERES
1T &C&IT
AR A7 GEBFOEYIE . 7R OZE M2 ST 2 I T N5, ANOHEREYIE. Kt~
kY ZOMIRI kI F & QIREEEE TR LTHD., TNBICHEBIMELHEA G, Fb AR A TEHER I ANERLE
B, EEEYNE. FINC LRI IEAT CHERS U 7z & e & N 2 1 C1RHE ~ 7 CEE T O HEREYIC & %
NB, TNHIGHIEHEREYINC X ZHEREDO M, HivEEER & 2Bt a N D & Ml ET 5 C EWIHL &
155 T2 AREITIE. TS OHEREY DR & 7 DK G W T O, Z L TEDEBGEREC DV THRS,
HERSYI ORIFE I HTICIE, ENTWFZERAFEE N PEERAAR O ST - MBI & 2 > & — LL[RI R FH S o
HORIBA LA-960, 3B ORI IAER 7 DI A A > b i B R IO (AA-6300) ZFIH Uiz, £z,
FERTATETR O TeR AT S TN R E B R R TR A IR U 7o BURHEREN S & ORI /€ Tl AE
WK ZER GO 2 ARFE, KIEHELOM K, (LTI B TESUNKRFRZERBED Sarengiqige i tic 51t
FHIC IR o7, TTIKRLTELBILHL BT 3,

2 SRR DR

TH7HEREYN S, — R HME R HERDRR 2 /8 5 L T h . KE SN (autogenic) DHEREH) & 74k
(allogenic) DHERMIC/IT BT &M TES (oL 2. Gillieson 1996; Ford and Williams 2007), D95
HNKPEOHER L, 7 XNERICHR S 2HER D LT, AIKEDRILEEHEIL AL ENEEND, —
T3 SORVEDOHER)IE, N ISP 7o TR SR AT 2 HER) - SEVo T S ETAA
FEREY) - YRR EDN S5, H/VERGBRORBERE T T, MW0E T AEEHWHERYINED 5N 5 A]
REMEDY SV, — I TIHOD SIRAT 2R L H2 DT, KO —EEMEHERE L0185,
HERTFARH R ICRRS 5 N2 HERWIE. NIRTEDHER) & U TR/ ZERMTE AR T - 7oy R Hok D HE
B, KU E R OMERY). 7R (R - SEFLAD) . YORMEDHERY & U TR ITHRD
HEREY). IRAPEDELEMERTY). TII-2F0E 5 & 72 b E N TR Z HERID 5735

SRBRMERRY)D VR HIROHERI . EEHE A TN ZER OE 1 2 WIRZERZ FEHT 5 K 5 ITHER L T
%o TNHIINRIRABRERITERINSRD ., KIVEOAIED 575 %, BRI 2EM 2 7¢I iR L
ELEZALNBEE, LM K> TR ELIHEL TS, BERGEBMZHD ZIE T, HICT/NE 7%
EEDELEICH L2 N5 TNZFEHL TV 208 5N, THUSEPR R FEROICEED 5N B RKE
THiid %, P N OZERM I K TEPE & 7 L)V OTRZERIC I, RIEEHROZRCE O, £ L%
NOVEWHENTZEDEEZAONEEDE LI LIEEXNSD, IA/NEERDEEDOZERE & OB FUCTET
% e, BLEHEED £ 5 D OIEZ X RINIEEE LWV,

RTNERAD : RN AR U Te A RE LY & LT, &R 1 S LRI OB TIHITIE I E A
YIEIROE, BRUZDOERDRDOENS, TNHIFRIBOHNRMHERYNR U2 C L DIEh, &gz
. HIMCHBWV T, BERGARRZNIBRE N A—T IREFLA. SO OB, iRz 5 S i
REACFENRDENS, Tz, FORMOHERY O AERIID R EZ X 5 N2 TR O/NELED 5
N5,

TRAKHEREYD < T R OHERYNE . BB R O M ORI 2 HUOICHERS 5, & U ThE~1E
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HOHERYID 5750 & BRE-SAEp) 72 < 7 S R LW a kAR OHERY) & . BIRRT» 5 2 ~ 3
m ONLEIC, —ICF+ / =257 47 (Canopy flowstone; Hill and Forti, 1997) &FHENS T E LIRD
JERZ RS AEINCE D AN TR EN TV 2EHREY DD 5, wiE SR TH O, HifE & LT
% T 3R, HBERASIEREIE, L <37 OB%OMERE O ERZIE L TV 5 [REMD D 5.

EHEREY)  HE IR A OHERE. NAMICHRBIAE N E OZRITIE., R TR E 55,
BHERTIE . MR~ rPiE D« XDOZRGE . Yo dR ZKHERF. BHRE . FARREBESFICKEEY 1 X
RU %, KEL LFBE FEBICMNTE D, NEBIEHKL THKD b OHEREZ /R"M 9 2 kiR ellg % —
JT. EEIEHIRL TR DI B E o THIRIE T %, & EIEEBEI L CW2EEDR2 0D, ZOES
FIRANTENEEZ B5NZE7 TE 30 m 2, BT 29 mBEICKS, FENLNFEYID 5iE.
N10° W ~ N20° E & #tadtimoiinom E z2mrR9,

R HEREYD RAMEOHERYI D 5 B MIRIZR SOV b ook Tk LI B HERIE ., A 1 S A LA O R M
O, HHHEZR L TW e EHEE SN B MR 575 % . BRI ORE > 726 LS, 2V -
Ritorid 80wtk Lm <\ HRifi & UTHbiy, IOk ALl > dh. oY/ Ya—)b, K,
BRENEENS  WICHEBICETENS/ NSNS DR FORSNIEZ, EODICTTENEINEDI= Yy
~ OB ERBEANTH D, PV KRB E S DEENAS E—ZVIEHIE 2R T, Thbiwy
{OMDIZ FEEZTENDH BN, TNTNOEFUIIFHOHERIOHIIAHEE & N2 &3 L7z
HERCTH O A - BIRO K 5 BZROHER ORI LD 5NE. 10 p m PRI Y — 7 2 DHERY)
F. KIS A B L ENB LRAICEFEZFEDEEZ BN,

3 SRYGHERYIDBRE & ERETE

FRFEAR A EE GEBR O TR 7))y RS A 2 GIEHRBHC BV T X K TES G 19~ 21 X)),
CWriBs X UZ Ui d 2 Hrmicld, FAhS 18, D18, O02/E,. MALE, MA2/E, IIBJE.
MC/E, MEfE MDME MEE. TVE] (KiK17) OEHh, V=2 LEE X1 ~X3E) &35
Nz QEEENT RS2 > 2 —2013), TOHT, T 1HE. 02 EBXT 1EZRWTIEREICH
RiTH O, ANOHERI ORI E K IRLTWS, £, TNHDK/I=y M, &L TSRS 5 HE
Bz > TZOMMZMD 2 X5 ICHR L TW\Wa, EYEaEd 20, ko HEREY OO 7R
MBI FHEOHREY TH D, LLF TSIy 2K 2 R OME & Wik G icED Thbo
T/ HEREY DT BOBRRIC DWW TS 2 R %

EL=31.00m EL=31.00m

EL=30.00m

EL=29.00m EL=29.00m

@‘ ’ Hi5d (IR = FLVBORKEE
L == B it e o yv TV Y (I):I:I:I:Ij:icm

BIOK GHEOMEBXRDEY TV Ji5H
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(1) BB

| B :GWmic B\ T I BOmAKEIEIR 50 cm 2
T TR T 2 GE 19K, & FEBIEEELIC K -
THERERF DRI AHTH S L &8I, MO 1
e OERERERTHS G20 ), wWikREo ] R
WER L~V 550 | B2 B TR R
SR BHMEET., —IOMIIAYIZ KRS DN R AT * -
MHESFIIRED D NAE WV, ey it 2V ) SR
(3 22 XD & 50% it T, WEICITAHER, Zlds A28 | ++
W ALY BRI G £ N 5. KiIE A (55 23 XD
22 R U, FREOBEY). 1REKICE- TRA B /& 1 +
Lz O b OHRZ AL T2 EBDNS 1 pm
L)ﬂ:@l:"—ﬁ\ bx%iﬁi}:@*% &%2%7}1% IO}L m NC e - -
DY—2, Z LU THEMRIN 5%, W9+ XL
DR FEMANMMCEEENS, MIOT 1ENS e |
DOFHERELE 2 5NB EOZRVTIE. Mk IcEE
NBRBHIIV D LOGHRIIELS, KEYOGHE
LD THD G 24 XD,

/& A + o+ HH +

VE A + + o+

0 20 40 60 80 100
118 :GHimlick 2 T 1 EORKAHEEE 50 cm Mud content (%)

BRIET, WHICRHT S (B19RD. MRMEREN & m poaan=s

LG ALHAD Tk, 2o Bk E X2 KR

I O IE L OB TH 5 G20 K)o £7zo MDD 2 8 & OEIFIRE DR TXAIE N
%o ERINTIZFERMITHIRIE LT D, FAOR/HEREYI O ER ), Y IR O EYERE ST
M. HERGHEREMEGE SR b NRV, £, EREhE22 30, B0 aa%313 30 ~60% (22 X)
LIX5DL, M GRE23 KD W TEE XUt RL, REYD S OHERZ k5 &b
N51 pmPFOE—r, LAZFNhRETEHEEZENS 10 p mDE—Y Z L THEHEEMN 555,
ZDS 5,10 p mATFEDOKFIMMOEHEI LLARTRRE, MIRINTKIEBE IV > Y L% < 8 GF 24 KD,

N2B: T 2EE MEZREL, T1EsELIZIEBICEDNS G519, GWmTIEEEZ 20 ~
40 cm FEE T, ERMIE RSN 2T TRREY, B 10 cm DL EOZ AR £ KA 2 & T i)E
MH7R0, Emey > dl. MiziREBLIEMFHELZ A FoNns G520 XD, naha=id 50% LT
THs CE23K). k- THRN AR FITEETHEED SN, Rt~ ILEARAORNI/REE NS,
R DOWTERRITRIEH IV Y T LISE R, REYIEDinn GB 24 X),

& : MEE., ZENLEYOFERAEDNZEHOEN ANTENS AL JE. A2 JE. I B &, I C &, I E J&.
MDJE, MEEICHTENS GE19KD, Mg (E20-21K) 0 2EREBMNICED N, K ZE;
IR O B 2 > 2 —H5 2013) & LLIE TIVIE) #2885, TNHOEIXHEE R5h2 Am (s
K ENERODRERZH > THERL THB O . 2EIICITHR AR 575 %, RESM GB 23 KD &
MR 2" U, BE» S OHRRZFARETEEEbNS 1 p mUATFOE—T, LAZFEKRET B EER
5N% 10 p mDOE—T, ZLTOI W PEHERYN 555,

AL JEIE. & EAE T 2 ICRENICEDN., MIUEI B JE & BURNG#O iz LTHET 5 CGh
20 Do D EHEFRIE—BZERNT 80% L ETHS (22 KD, 1 2 @YU ENERZZTOIH L, 1
JELLFTRIEFEA LT TRV, o, METRKEME HIRNZ &N, MR T A EOERKK
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FOGHENZ WV B 27 X)), MBEEZ. I AJEEORICHEOES 2 BEsH, PO EIZHiBNTH %, M
RIZa i T IEHIEE S« ZOMMNEENE T EWH D GE21 KD, A ETEHFRIE 90% mittzrd (G 22
Mo M CJElE. EMOMBEEE PO E EE &HBGEIRIIR2 3, WiBMNICZtT %, B aER
BIMBELDEEL, 93~95% CThs (F22K), I EEidix FEDEERE ROSNSHEEH>TWVBEH,
C OO LITIFRIEH IV D LOWED RSN 5E60WH 5. MRS REICRIB IV Y LOGE R
ME2VEDHIEZENS GF 21 X)),

IMA~TEEORE LTI, Ik FPB XTI AL g & T B JgDEIRTE, — 52RO TR MRS D
LRI B T R . EMIIZ EARZOTHEENEZ . FILEERBAIIILV YT LOGHENS
(AN

MVE] : 22T, MEe K UEHEZRITHREYIOS b, FHCIEEE (K 17 OF) 07O
B2 Tlek oMY 2 TV g e ULie (KRR 17 Of), B2 ENARRERIC BT % C g KT D,
ME, VEO—HICZYT %, TTTO V] EIZ 1 E~MEE Te > THRREZRL TRWEEE
Z | BIBHEREY OO DN E 2 ARHT 2 Tl 5N b, RRICK > TZORBIEELD . BATC
Ko TFERWIANRD T —IVICHERE L 7z L HEE SN2 5T E B %0 ROV T —IVICHERI L 7z L HEE SN 25T
RG> LOOREN S < . BRREMEWERID, — 77 CIRBEEORRRNCHERE L 7z L HEE SN 25T
TRREE IV LOBIMENMEANRD 5NS G 24 KD, BOBERIPLNEHTZEDOD G 22 X)),
RifE A (5 23 XD XD S OHERZ FR T2 BN 1 p mUTOE—Y, LAZFAKET
2EFEZ5N5 10 p mOE—=INb5ix%, TOSH, 10 p m O FIEMOEHEL D E 2 EEND, 1
15 ORIV THR LIz B2 5NA VX, RN TED TR RgtcEbhs T L E
BHBo MRS CBRZ D | H7NOEREE TIEXIAMRE 772 BT —EOHlE & WU D7 AEEDIR R T
3 R T2 B ORBEOHERY O « LR R S T EAEZ BN, HENICEERFRERZZCLEHD
feh, TTTEREHANEEFX S EIEKM LU TE®RZ LTV,

(2) HERRY DI EGBTE

EP 239 SHERYOIEGEIRE, LFOXSICE DB eNTES (5 26 XD,

A7, e LT KEINCBIRKE R TR S LR Uiz, B MUKIIDARE, # 0 IXE N5 ifKHED
K M B XTI & > T, BRFARHERCEB O EHANES, EIRIC X D7 HERRFICIE, 9 TICTERR
SNTOIRFAERY) GEFLA) L3RBT 5 eMH o, TOXD HERITH > T, BY» 5 A THEER
~ PR PEA IS SRR E BT E TV e,

AR, MPERERICE LA () DECHRT LI EAMLNTED (e AE, B 2007), #
PRJENC SRR R D TR EEZ BB TNEDHERI L T Tc EHEES NS, BT K TIREK
NHIE, TNEOMKIZHERYIDE MR L, &2 TR & 2 ABIRIRRIRZ2 TR 2 I 5 (IV
JE) o ARIAHERIE, VEHRIC KB MM RIRRICTEE L, RO 5k 2 R 2B 5 (IE). DM
I OFKHER I OTRASFHTIR & 75D | HERDEEEDSIE NG BITIZIKE AV 2D LORBIEET 5, BX
Z 1,800 F4l, fFEmfY 40 m < H > e EHEE S NS0 S HRHERPI AR A U GiRRIR S M8 e 2 >
Z—ii 2013) Z O LEF IR E 7R 2D B - 728 B X O Z DI DK Z AT 2 (TJE). HED
AR, OO S EHRZHERYINRA T 200, 2 ISR O RO O TH 2 (1),
C D%, AIGHUVERRIC K > THET %,

4 FE&

HORTARE 7 GEERNE . 32 & UCGR7R~TH S &K CEIRZHA T 2 HERYIcaEgEnTnd, <
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. 216, 218 L. 344 £X|G5 —M C~MI D, 344 (3 H6 (dot KTl
214 1 949 G5 mC - mD K (). S () 18,071 + 62

7 H5) —1IIC
215 1 950 G5 mC-1mD fE (h)
216 1 951 G5 mC-mD K () 214, 218 LA G5 —I C~IID
217 1 952 G5 MC-mD B (h) 806 £X7 G5 FEX—M D
218 1 953 G5 mC -MmD K () 214, 216 LA G5 11 C~II D
219 1 954 G5 mC -MD B ) 126, 806 L& G4 —ID, G5 —MD
220 1 955 G5 MC -MD HEF (hake)
221 1 956 G5 IC-mD Bl i () 222, 223, 224,521 LPH |G5 —MC~M D
222 1 957 G5 MmC-mD IR 221, 223, 224,521 LPH |G5 —MC~M D
223 1 958 G5 mC-mD b 221,222, 224,521 LB |G5 —MC~M D
223 1 958 G5 mC -MmD i 138 Lty G5 —1II B
224 1 G5 mMC -MD i il 221,222, 223521 &P |65 —MC~IID
&, |65 —IC~MD, G5—MD, G5pE~X—
224 | 1 G5 mC-mD PR () %g‘?ﬁ%ﬂé’% 8 LFEE o
226 1 996 H4 JEV mc i ()
227 1 1143 G4 LNV R 1D ik C
228 1 1144 G4 )L D i 146,229,231,232 L%8r H4 —IIE, G4 JtX—I DH4 JtRX—IT E
229 1 1145 G4 L)L A 146,228,231,232 L6y H4 —I E, G4 JtN—11 DH4 JbX—M E
230 1 1204 H4 Je~L b i (EH3). BPE )
231 | 1 | 1205 HA JL~L R R 232,228, 229, H4 JLA—T0 E, H4 — 11 E, G4 Jt~—11D
&)

232 | 1 | 1206 H4 JeL b T fio dis = H4 LN~ E, H4 —ITE, G4 JtR—TID
233 I 1207 H4 L b5 M3
234 1 1225 H4 NG
235 1 1226 H4 i (k)
236 1 1227 H4 PR (A 4)
237 1 1228 H4 K ) iz
238 1 1229 H4 [IlLES
239 1 1230 H4 B ()
240 1 1231 H4 T G S)
241 1 1233 H4 R P2 842, 875ICH#:fy G5 F§X—1II D
242 1 1234 H4 W 05
243 1 567 H6 KB ) PURE A

] 110, 111 &34 (346 &N
244 1 970 H6 mc KEEE () ) H6 —TIC
245 1 971 H6 mc NEH
246 1 972 H6 mc VUl
247 1 973 H6 mc K ()
248 1 974 H6 mc Aith
249 1 975 H6 mc i (5. #h 252 & [ H6 —IIC
250 1 977 H6 mc KB
251 1 978 H6 mc B = CNE i
252 1 979 H6 mc Wi (k) 249 L H6 — 1IC
253 1 980 H6 mc NEH
255 1 982 H6 mc ity H) 118 {F A H6 11 C
256 1 983 H6 mc eI
257 I 991 H6 mc B Y A
258 I 992 H6 mc PNE
260 1 995 H6 mc NI
261 1 968 H5 mc hEE (HH5)
262 1 1967 |15 N HEFF
263 1 1960 |15 \4 P
264 1 1239 14 \'4 W
265 1 1240 14 v Aih
266 1 1241 14 % fhih
267 1 1242 14 Y R (H)
268 1 1243 14 \Y NI
269 1 1244 14 )\ KB
270 1 1245 14 NV JEARE GiHRE)
271 1 1246 14 W% [UEE
272 1 1247 14 \'4 W
274 1 1252 H4 BV R A
275 I 1253 H4 #i~L b i )
276 1 1254 H4 #~L ke, R
277 1 1255 H4 B~V B FERE ()
278 1 1257 H4 f~L bk REEAE ML, VUG




HEAB—ES

AR WY Lo

A ) . B (G

EMESE B ‘ wrea ‘ i e EBARTOK B I CREE)
biiss] biiss] Fiiss] Gt X - BAR—30 BP
279 1 1258 H4 BV R A 332 Lty H4 f~—I E
280 1 1259 H4 B~V b+ IEEHE 5
281 1 1261 H4 B~V R bl ()
282 1 1262 H6 PG a1
283 1 1263 H6 mc KB P
284 1 1270 H6 mc KB ? 346 LS H6 —1II C
285 1 1272 H5 BV b+ I B %t dm2
286 1 1275 H5 BNV b M C NEH
287 1 1276 H5 @i~V B mc VUi 289, 384 L& H5 1 C
288 1 1279 H5 BiNL B mc LEitiC
289 1 1278 H5 i~V b mc ity () 289, 384 LA H5 1 C
290 1 1264 H6 mc Nz
291 1 1265 H6 mc KB P
292 1 1266 H6 mc KBEE )
293 1 1267 H6 mc KB (45)
294 1 1268 H6 mC Tk, M. RBREI. KB 345 L8 H6 —1I1C
295 1 1269 H6 M C PNE
296 1 1294 H4 TN
297 1 1293 H4 Fiith
298 1 1292 H4 R G 4)
299 1 1291 H4 M
300 1 1290 H4 o 2 Ak
301 1 1297 D4 SX5 S R 12
302 1 1298 D4 SX5 S SR T
303 1 1299 D4 SX5 S B ich
304 1 1300 D4 X5 S e e D INED)
305 1 1301 D4 SX5 S PR ()
306 1 1302 D4 SX5 S FE EAKE)
307 1 1303 D4 SX5 S g ()
308 1 1304 D4 SX5 S A 1L
309 1 1305 D4 SX5 S PR (D
310 1 1306 D4 SX5 S Fi/e 11
311 1 1307 D4 SX5 S %/ P1
312 1 1308 D4 SX5 S Lk 12
313 1 1309 D4 SX5 S HEE (k)
315 1 1311 D4 SX5 S FHEh?
317 1 1313 D4 SX5 S B ()
318 1 1314 D4 SX5 S L5 M1
319 1 1169 D4 SX5 S JEARE (AR
320 1 1019 D4 SX5 S S (F)
321 1 728 G5 B PNE
322 1 876 G5 B SR 140,323 L& G5 —I B
323 1 877 G5 B Sith 140,322 &#:6 G5 —11 B
324 1 879 G5 B R 8 141 485 G5 —1IIB
325 1 1142 G5 LU mD A ?
326 1 859 H3 W
327 1 881 H3 W
328 1 882 H3 ELEC)
329 1 883 H3 HetT (BaMEMEdR 2 (i)
331 1 | 1003 H4 B~V VAR, KRR
332 1 1260 H4 i~V b AT 279 Lty H4 fX—1I1E
333 1 1322 H4 i~V b [EG A
334 1 1323 H4 @~V b $i Oo), MhEh, B
335 1 1324 H4 @~V b g )
336 1 1325 H4 B~V b+ JEHE (JSIC matrix £V, _E%ifi P2
337 1 1326 H4 BNV b NEH
338 1 1327 H4 BNV B NEH
339 1 1328 H4 BNV b i EE 1)
340 1 1103 H5 B~V R Bt 11
341 1 561 H6 mc Jihis
342 1 744 H6 mc NI
343 1 747 H6 mc NEI
344 1 1337 H6 (dot [MTiE H5) mC K ) 65214216218 £X7 |G5—IC~II D
345 1 1338 H6 mc KBRS () 294 LG H6 —1I C
346 1 1339 H6 mc KB (F) 284 LRy, 244 X772 |H6 —TC
348 1 721 15 \% JIlLES
349 1 723 15 \% JIlLES
350 1 2281 |H6 mc ESiEM
351 1 2281 |H6 mc JEdEE ChiEid), BEE/ MY
352 1 2336 |H6 mc FRE CREHE). VIR
353 1 2336 |H6 mc VAR AT
354 1 931 G3 X ELEC)
355 1 1347 G3 fikit X e
356 | 1 | 533 G4 B Ee T Fi P2
357 1 G4 B JRHE )
358 1 G4 X it M1/2
359 1 2093 |G5 B FEi/E P1

208,224,360,522, 842,  |G5P§X—II D, G5 —II C~II D, G5 4
360 1 G5 mC-mD s C 908 B T
361 1 1040 G5 1B _ESidi M3
362 1 1159 G5 1D NEH
363 1 1158 G5 11 D T )
364 | 1 H3 ! HPEA (D)
366 1 H4 mD i ()
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E19%

AHAEE D775 & R

HEAB—EG6

IN: .| Wk HF e . o HAENEHOX - & AR (RIRIE)
&5 | Y & | w9 K LA i B R - AR50 BP
367 1 1686 |H4 1D A5 LS M Bt
368 1 916 H4 B L3575 Pl
369 1 2317 |H4 @~V b B b5t M3
370 1 H4 #~L ME Mt h
371 1 1203 H4 mME SR (REE)
372 1 H4 $i~L b ME FEA 12 G5 FSficze G5 —IIC~IID
373 1 H4 AL B mME i 12
374 1 H4 Jir)L - mME I ) A B 277 LRty H4 BiN—IIE
375 1 712 H4 ME HEFH (Bake)
376 1 H4 #iNL bk X R/ C
377 I H4/15 HilH \% IWFE AL (o)
378 1 225 |H5 mA kit C
380 1 223 |H5 mA L5 M1/2
381 1 1083 H5 BV R B 54 M1/2
382 1 1280 H5 i~V b mc BUHEFT
383 1 H5 BiNL bk mc [l GR)
384 1 1277 H5 mc I () 287, 289 L& H5 BiN—1I1 C
385411 A 116 LWEA .
385 I 186 |H6 mA Wit 12 an H6 —II A, H6 JtX—II B, H6 —1I C
386 1 471 H6 mc R ()
387 1 H6 mc K (F)
388 1 1556 |15 )\ M (2)
389 1 2045 |15 )\ T2 (HiROH)
390 1 15 \% MR
391 1 2038 |15 N (i1
392 1 15 Wi )\ HUEe 2 M8
393 I 16 B B (e R?)
394 1 2309 |J6 B ANEIHE 2 (EIEHRO )
395 1 [ i} e
396 1 R il e R i)
397 1 TRE R 2 HEE (1)
399 1 742 |D3 FLVF S S (F)
400 1 899 [D3 FLYF MA -1 B S (P
401 1 1200 |[D3 FL>F mMA -MB i ()
402 1 1196 |D3 L Y5 mMA-MB Mk
403 I D3 kLot L SRk JEi)
404 1 D3 F L Fdefil Jif g 08)
405 1 1175 D4 SX5 S 5 M2
406 1 3204 |D4 SX5 S L5/ P1
407 1 3637 |D4 SX5 S |5 M3
408 1 1633 D4 X5 S SikE
409 1 1184 D4 SX5 S A
410 1 1172 D4 SX5 S KB F
411 1 1818 |H6 b~V 1 1B b5 M1/2
412 1 1325 ST RS M1/2
413 I 1820 | ik £ Kb )
414 I 1200 |D3 RFLvF mMA -IIB e )
415 I 1020 |H5 mB-MC TR
416 I 16 | Y iy ()
417 1 460 |H6 B S, B M1/2
418 1 528 |G4 MB-MCF R P2
419 1 1197 |D3 FL VT mMA-MB 91 -
420 1 H4 AL B X RE )
421 I 1977 |H5 )\ EEE (). B
422 I 2137 |H4 ME Y, MER
2012
423 1 R FR BhH
) . _ . . i 444,591 LS. RE
424 I il (rasE L) iR KB, fe B R 617 LA G8 —Cl. G8 — C2, G7 —C2
425 1 D4 3 IR VUi
426 1 (s ) iR VR
4217 1 16 - J6 g LRRER |6
428 1 R FR VU
429 1 iRt 1 : SRR PO
430 1 s fizie !
431 1 rEE i VU
432 1 Esis Esis P
433 1 D4 3 IR VUi
434 1 G5 idatep A
435 1 G5 i 1% M3
436 1 G4 i ELlENCR)
437 1 H4 iR i L5 105 AES H5 —MB~INC
438 1 R PR N ] 587 Lty LR
439 1 H4 - 14 EaR B, N
440 1 G5 i %4 M2, B C
441 1 H3-13 FEETLM g -2
442 1 D2 - D3 i i Ly
443 1 D2 - D3 idath N
444 1 G8 C1 b 424,591 Lty FEERIY, G8 — C2
445 1 2062 H6 mC L5t M1 H6 B s H6 —1T1C
446 1 2063 H6 mC [i
447 1 2066 15 )\ e
448 1 2068 H6 mc i b5y (C-P2)
449 1 2069 H5 mC Y
450 1 2070 H5 mc Mk
451 1 2071 H5 mc Highfe
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HEAB—E7

AR WY Lo

. e J A . B (G
NG it 0k HF i S i o et N R ®|§ & AR CRIRIE)
H5 H5 &S RN X+ AR —B0 BP
452 I 2073 H5 mC Skt
453 1 2074 H5 mc 41 F5EE (P1-M3) 481 Lty ? Bz |H5 —IIE
454 1 2075 H5 mc B Fy
455 1 2076 H5 mc PR (B DL
456 1 2078 H6 mc B
457 1 2080 H6 mc PN E
458 1 2081 H6 mc Hh
459 1 2082 H6 mC e (). iR, MER [ id 473515 LA H6 —1I C
460 1 2083 H6 mc Hh
461 I 2090 &) c2 11 i 21,479 £ 73
462 1 2091 G8 C2 P
463 1 2092 G8 c2 e
464 1 2097 G8 C1 i
465 I 2099 G8 Cl e
466 1 2060 G8 Cl K 616 LfEe G7 —C2 18,506 + 79
467 1 2100 G8 Cl e () 621,623,632 LS G8 —C2
468 1 2101 8 Cl R () 545 LS 68 —Cl
469 1 2102 G8 Cl Pl
470 1 G9 1 i
471 1 H6 L b {EETLN L5/ M3
472 1 2079 H6 mc K () 525 Lt H6 — 11 C 19,024 + 69
473 1 2103 H6 mC HEEr () 459515 L& H6 —11 C
474 1 2104 H6 mC ]
475 1 2105 H6 mc H
514 L4, 513, 530 i
476 1 2106 H6 mc TR H6 —11 C 19,101 + 70
[ SIn
477 1 2107 H6 mc HH
478 1 2108 H6 mc PR, A
479 1 2109 H6 1M C PafiEy
480 1 2113 H5 ME B
481 1 2114 H5 mE JE R (P1-M3) 453 LA ? H5—1IC 19,786 + 57
482 1 2115 H5 ME iAzs
483 1 2122 G8 Cl FEif 12 G8 FHilcyiry (L) |68 —C2
484 1 2124 F8 Cl Ul
485 1 2116 G8 C1 Hh
486 1 2117 G8 Cl B 503 LA G8 —Cl
487 1 2118 G8 C1 B
488 1 2119 G8 Cl Pl
489 1 2120 G8 Cl A
490 1 2125 G8 c2 [
491 1 2126 c8 c2 Wk
492 1 2127 G8 c2 i
493 1 2128 G8 c2 B2
494 1 2129 G8 c2 JE FEE
495 1 2130 G8 c2 Jhis
496 1 2131 G8 C2 HE T
497 1 2132 G8 c2 B ?
498 1 2133 G8 c2 [
499 1 2134 G8 c2 Hhis
500 1 2135 G8 c2 VU 546,645 LA G8 —Cl, G8 —C2
501 1 2136 G8 c2 Hh
502 1 2077 H6 mc KERH (7). Hh
503 1 2140 G8 Cl VU 486 L s G8 —Cl
504 I 2141 G8 Cl [
505 1 2142 G8 Cl B () fis
506 I 2143 F8 c2 TN
507 1 2144 G8 Cl [i
508 1 2147 H6 I C KB F (F50. 3
509 1 2148 H6 mc Hh
510 1 2149 H6 mc Fih
511 I 2150 H6 mc i
512 1 2151 H6 mc Firh
513 1 2152 H6 mc B (/) 530 LY, 476 i ExHS[H6 — 11 C
514 1 2153 H6 mcC Rig (/) 476 LS H6 —T1 C
515 1 2154 H6 mc K () 473,459 LA H6 —11 C
516 1 2155 G5 mc Hh
517 I 2156 G5 MC - D P (S A ? )
518 1 2157 G5 MC -1D FERCE) 807 Ly G5 P§X—1II1 D
519 1 2158 G5 mMC -1D Hae
520 1 2159 G5 mC-mD B
. RS AY 221,222,223,224
521 1 2160 G5 mcC -mD R s, B TN G5 -l C~ID
522 I 2161 G5 MmC-mD ik (4) 224, 360 522, 842, 9080y
Lt 208 LMtk
523 1 2162 [ MC -MD ViR ORI
524 1 2163 G5 I D I 943, 944 & G5 FEN—IE
525 1 2164 H6 mc KB (45) 472 LS H6 —1II C
526 1 2165 H6 mC Bh
527 1 2166 H6 I C T A
528 1 2167 H6 mc Hh
529 1 2168 H6 mc Hh
530 1 2169 H6 mC i () 513 LA, 476 Rt LS| HE6 — 11 C
531 1 2170 H6 mc i
534 1 2173 H5 ME WU (53 ?)
535 1 2174 H5 IE BiHHE
536 1 2175 H5 mE BUHEST
537 1 2177 H5 IE Hh
538 I 2178 H5 mE B (4D
539 1 2180 G8 Cl Hh
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AHAEE D775 & R

E19%

HEAB—ES

" A J A . BE (T

INE it ek HF IA e i o HaNEh 0)5 & AR CRIRIE)

H H5 H5 RN X - AR —B0 BP

540 1 2181 G8 Cl Y

541 1 2182 G8 Cl Hh

542 I 2183 G8 Cl [

543 1 2184 G9 D b Jhi 51
601,637 &4 590,603

544 1 2186 G8 Cl1 B s G8 —C2

545 1 2187 G8 Cl Rig (F5) 468 LY G8 —Cl

546 1 2188 G8 Cl it () 500,645 L8 G8 —C2

547 1 2189 G8 Cl W 635 LS G8 —Cl

548 1 2190 G8 C1 A P2 610,664,558,564 L %D G8 —Cl, G8 —C1~C2, G8 —C2

549 I 2191 G8 Cl KRR (5) 551,608 L8y G8 —Cl. G8 —C2

550 1 2192 G8 Cl Y

551 1 2193 G8 Cl KEEEF (4) 549,608 L4 G8 —Cl, G8 —C2

552 1 2194 G8 Cl Bedh 2

553 I 2195 G8 Cl A

554 1 2196 G8 Cl1 et

555 1 2197 G9 C1 B (A5 20,392 = 103

o 610, 664, 564,548 LA,

558 1 2201 G8 Cl1 JE RS (122M1) G8 —Cl, G8 —C1~C2, G8 —C2
G8 FHikfiett

559 1 2202 G8 Cl S 560,581 &4 G8 —Cl

560 1 2203 G8 Cl FELa 559,581 L4 G8 —Cl

562 1 2205 G8 C1 VAl

563 1 2206 G8 Cl Wi

564 1 2207 G8 Cl R 11 G8 FHiiciey Uy |68 —C2

565 1 2208 G8 C1 ST

566 I 2213 H6 mc A

567 1 [22133E< H6 mC Hh

568 1 2214 H6 mc s

569 1 2215 H6 mc filEh AR

570 I 2209 H5 #iL R mc PR (55 DL A

571 1 2210 H5 $iL |k mC Y

573 1 2212 H5 #~L B mc fELa

574 1 2216 G8 C1 FHiFh

575 1 2217 G8 Cl SHET GRS 1L 5 2)

576 1 2218 G8 Cl ST

577 1 2219 G8 Cl Hh

578 I 2220 H6 mc FEA

579 1 2221 H6 mc Y

580 1 2222 G8 Cl fitES 595 Lis G8 —C2

581 1 2223 G8 C1 i 559, 560 &fEfr G8 —C1

582 1 2224 G8 Cl Bith

583 1 2225 H5 ME i/ C

584 1 G8 c2 ST, SR

585 1 H6 mc SRR, R

586 1 LR Rig?

587 1 FR VU 438 Ly Faiid

588 1 2234 G8 c2 S

589 1 2235 G8 c2 FEE AL

590 1 2236 G8 c2 [ B 544,637,601,603 &4 [G8 —Cl, G8 —C2

591 1 2237 G8 c2 i (72 444,424 LPS G8 — C1, ikt /7KK

592 1 2238 G8 c2 i

594 I 2240 G8 c2 HTE ()

595 I 2241 G8 c2 ] 580 L4 G8 —Cl

- . 5 HEO@, LA 12-M3, 1A CML (i M3 N -

596 1 2241 G8 c2 LB & D I < C D) 13 613 LSS G8 —C2

597 1 2242 G8 c2 gAE (/)

598 1 2243 G8 c2 BhH 615 Lty 68 —C2

599 1 2244 G8 c2 Hiaghfe

600 I 2246 G8 c2 Tkt

601 I 2247 G8 c2 VU 544,637,590,603 &4 [G8 —C1, G8 — C2

602 1 2248 G8 c2 ST 642, 643 LA G8 —C2

603 I 2249 G8 c2 Hh 544,601,637 LD G8 —Cl, G8 —C2

604 1 2250 G8 c2 TR (RN (605, 639 & [il—fl{4) G8 —C2

605 I 2252 G8 c2 R& 639 & iy (640 &Il —fi{A)|G8 — C2

606 1 2253 G8 c2 5 (P

607 I 2254 G8 c2 HTHE ()

608 1 2255 G8 c2 KBEH (4, Mew, HPHE 549,551 L G8 —Cl

609 1 2229 G8 c2 et

610 1 2230 G8 c2 fi R (C-P1) 548,564,558,664 L%ty G8 —Cl. G8 —Cl1~C2

611 1 2231 G8 C2 KR (75)

612 1 2232 G8 c2 P

613 1 2233 G8 c2 -5 M2 - M3 G8 LSt 595 Icikf G8 —C2

614 1 2256 G7 C2 fili

615 I 2257 G8 c2 e (£5) 598 LG G8 —C2
JHid 466 LA, B

616 I 2258 G7 c2 G8 —Cl, 68 —C2
622 LS

617 1 2259 G7 C2 Rig () 424 LD P HE PRI

618 I 2260 G7 c2 b ity 619 Lty G8 —C2

619 1 2261 G8 c2 ity () 618 LA G7 —C2

620 i 2262 G8 C2 R (75 (R

621 I 2263 G8 c2 [ERCS) 467,623,632 LD G8 —Cl, G8 —C2 20,392 + 103

622 I 2264 G8 c2 B 616 &Py G7 —C2

623 I 2265 G8 c2 e () 467,632,621 LS G8 —Cl, G8 —C2

624 1 2266 G8 c2 PN S E

625 I 2267 G8 c2 T

626 1 2268 G8 c2 T

627 1 2269 G8 c2 i

628 1 2270 G8 C2 il

629 I 2271 G8 c2 T ?
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AR WY Lo

; i o) g AR i3 1
INE _ jirdl HF . wbavE . . »?%n}\rth@lA‘ fé AR CRIZIE)
s tide] tide] (RAHNHEIX » AR B0 BP
630 1 2272 G8 c2 A M
631 I 2273 G8 c2 [
632 1 2274 G8 c2 WEE (J5), I, B &0 467,623,621 LA G8 —Cl, G8 —C2
633 1 2275 G8 c2 [
634 1 2276 G8 c2 il
635 1 2277 G8 c2 [ 547 LRty G8 —Cl
636 1 2278 G8 c2 i
637 1 2279 G8 c2 VU 544,601,603, 590 £ff  |G8 — C1, G8 — C2
638 I 2280 &) c2 R
639 1 2281 G8 c2 R (i) 605 & iy (604 &Il —fif4)|G8 — C2
640 1 2287 G8 c2 [
641 1 G8 c2 HYER?
642 I 2286 G8 c2 e 602, 643 LG G8 —C2
643 1 2288 G8 c2 S 2 602, 642 LH G8 —C2
644 1 2289 G7 c2 VU H
Lidr & 500, AMEA. S
, . mo  SEEL _ _
645 I 2284 G8 c2 bl 2 S b 546 L150 G8 —Cl, G8 —C2
646 I 2285 G8 c2 T (P
647 1 G8 c2 KEMG 2 (HitROF)
648 1 1394 H6 mA i
649 1 2333 H6 i PEE. B
650 1 2376 G4 Jii ki R, ks
651 1 2383 KR Hh
652 I 2396 G8 c2 FAUT Gk B
653 1 2419 G8 c2 S
654 1 2424 G8 C1 SRR PUREE R, BR
655 1 2437 G8 c2 Hh
656 1 4274 |G7 c2 NE?
657 1 4275 |G7 c2 [T
658 1 4277 |67 c2 Hh
659 1 4279 [G7 c2 HER
660 1 4280 |G7 c2 Bh
661 1 4282 |G7 c2 [
662 1 4239 [G8 Cl~C2 {eia
663 I 4241 |G8 Cc1~C2 ST A
G8 % 548,558,564,610 &
664 1 4242 |G8 Cl~C2 S, FEE . KiiE (5 e G8 —Cl, G8 —C2
665 1 4243 |G8 c2 ST A
666 1 4257 |G8 c2 [
667 I 4258 |G8 c2 G
668 1 4259 [G8 c2 HiEFH
669 1 4260 |G8 c2 e
670 1 4263 |G8 c2 S
671 I 4266 |G8 c2
672 I 4267 |G8 c2
673 1 4268 |G8 c2
674 1 4286 |G8 c2 IR GRAL AR B
675 1 4270 [G8 c2 Hh
676 1 4268 |G8 c2 A
677 1 4117 |68 Cl1 R
678 1 4116 [G8 C1 Hh
679 1 4017 |G8 Cl Hh
680 I 4018 |G8 C1 B RO )
681 1 4019 [G8 Cl Wk
682 I 4020 |G8 Cl ST M. A
683 1 4021 |G8 Cl S
684 1 4022 |G8 Cl W, R 2 (i)
685 1 4025 [G8 C1 R (R8T
686 1 4029 |G8 Cl HEFHT. TP 2
687 I 4030 |G8 C1 VU
688 1 4031 [G8 Cl i, 54 (). Rl
689 1 4036 |G8 C1 Hh L
690 1 4037 |G8 Cl Bh
691 1 4038 |68 Cl B (e R?)
692 1 4040 [G8 Cl ST, R, B, R
693 I 4041 |G8 Cl e
694 1 4042 |G8 C1 W
695 1 4046 |G8 Cl B (B R?)
696 1 4048 [G8 C1 it P1
697 1 4049 |G8 Cl A
698 1 4169 |68 Cl [
699 1 4136 [G8 C1 Hh
700 1 4153 |G8 C1 Hh
701 1 4133 |G8 Cl HEFTH
702 1 4151 |G8 C1 B
703 1 4154 [G8 C1 Hh
704 I 4170 |G8 Cl FAUT (FEREIB) . HES
705 1 4171 |G8 Cl [i
706 1 4196 |G8 Cl B
707 1 4216 [G8 C1 A
708 1 4217 |G8 Cl ~E T
709 1 4218 |G8 Cl1 RS
710 1 4226 [G8 C1 Hh
711 1 ] |G8 C1 #Hh ESG Pl
712 I 4050 |G8 c2 THkE
713 1 4052 |G8 c2 S
714 1 4053 [G8 c2 Hh
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1167 1 H4 MR R

1168 1 H4 i M2

1169 1 4850 |H4 HREAE S B

1170 1 4853 |H4 Hh

1171 1 4854 |H4 GFERERE. Kt Mgk,
1172 1 4858 |H4 TIEPT L AR 1AM,
1173 1 4859 |H4 Hh

1174 1 4860 |H4 Hh

1175 1 4861 |H4 A

1176 1 4862 |H4 i

1177 1 4863 |H4 FERYIE, Wi A

1178 1 4864 |H4 HEh, M. Hi

1179 1 4865 |H4 [N e i)

1180 1 4867 |H4 HhH

1181 1 4868 |[H4 Wk, B

1182 1 4870 |H4 Wik, #h

1183 1 4871 |H4 ST

1185 1 4873 |H4 Hh

1186 1 2437 |G8 c2 Hh

1187 1 4664 |G5 - G4 i Rig )

1188 1 4665 |G5 - G5 Ry U8

1189 1 H4 phkE Hh

1190 1 H5 pikE Hh
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g‘f s W: gi Kot | rvavm i w | oA | s B
17 1 :i‘jlf'[?j?ﬁ fes Fi/E M2 @) 1
34 1 115 G4 mA 5k M2 O 1
40 1 506  |H6 B TEEH (/) 118,40,66,109 I [Al—filfk
47 I 294 H5 mA 5t M2 - M3 @) 2 H6
49 1 G4 L5t Pl O 1
56 I 500 H5 s @) 1
59 I 944 |H6 B Lt @) 1
63 I 387 H6 B A+ LS (12 - MD @) 2 159 LUt e
66 1 457 H6 - TEL P2, FEAC O 2 118,40,66,109 {& [l —filfk
71 I 268 H6 mB Hi (BtROR) . B 1
72 1 481 15 N M (ZIEHHROR) O 1
75 I 516 16 mB Tk C @) 1
76 I 16 mB FHH ML - M3, R @) 3
77 I 453 16 mB R M1 @) 1
78 I 986 |16 mB Tk 12 @) 1
79 I 504 6 mB Rk M2 ) 1
86 I 908 |D3 hLvF MA-MB | FH/kI2 - M3, FHfHH (/) @) 2
89 I 599 G4 mD R M1 @) 1
91 I 596 G4 mD L5 M3 @) 1
92 I 603 G4 mD L5t P2 @) 1
105 1 641 H5 LA 12 O 1 G5
106 1 691 H5 A P2 O 1
109 | 58 e e I:EE“HiJ#\ AT 12, R 120 FEEA M3 (BOAH) o 4 118.40,66,100 ik
FETE A P12 0
114 1 568 H6 me e LS (11 - 12) @) 2
. = 155 &Hfl
116 1 570 H6 mc Fgiti12 @) 1 385 ERATHA ?
118 1 557 H6 mc R (£7). B 11&40,66}09 f;lﬁﬂﬁﬁ;
B 255 B icES
119 1 D3 kL >tk MA-MB | TPl @) 1
130 1 1693 |G4 mD F5i/E M1 @) 1
wr | 1| 792 H4 e e Lwitiel o 1
153 1 742 H6 mc i (HitoR) 1
154 1 743 H6 me i (HifoR) 1
155 1 748 H6 mc e 12 ) 1 116 LXKl
159 1 842 H6 mB bt PL @) 1 63 LgiIcHG
162 1 754 15 % it M @) 1
165 1 740 15 % it 12 @) 1
167 1 806 6 mB Fefids M2 @) 1
168 1 2162 |H4 Ffi/e M3 @) 1
172 1 2104 |H5 N 5 M1 @) 1
179 1 2221 |G5 MC-MD | bk M2 @) 1
180 1 2220 |G5 MC-MD | Rt M2 @) 1 G5 [181 Lfi—ftk
181 1 942 65 MC-MD | F5i/EPI-M3, (F¥ifi M1 - %) @) 6 G5 [180 k[
152 . 1098 o e BT, EBE 1ML - M3, (L5 M2 - DNA - LY o 9 o
EIES)
183 1 1020 D4 SX5 S F5fiti C O 1 F
196 1 1160 D4 SX5 S Fefids M1 o] 1 F
199 1 1163 D4 SX5 S it 12 o] 1 F
204 1 1168 D4 SX5 S A7 L5 (C-M3) @] 6 F
207 1 2138 |D4 SX5 S /e M3 O 1 F
208 1 943 5 mC-WMD | F5if (o) 224 L [A—fafk
209 1 944 5 MC-MD | Rkl O 1 G5
227 1 1143 [XE[2aVIAN D F5fiti C O 1
233 1 1207 SERR VAN Bt M3 O 1
241 1 1233 H4 Fsfiti P2 O 1 842+875 i LTV %
277 1 1255 H4 i~V - RSt G
278 1 1257 H4 i~V - FS/E M1, PO )y O 1
285 1 1272 H5 F~L R mB B3t dm2 O 1
288 1 1279 H5 #~L k me kit C O 1
301 1 1297 D4 SX5 S e 12 O 1 F
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303 I 1299 D4 SX5 S A 11 1 F
308 I 1304 D4 SX5 S R 11 1 F
310 I 1306 D4 SX5 S R 11 1 F
311 [ 1307 D4 SX5 S i/ P1 1 F
312 I 1308 D4 SX5 S b 12 1 K
318 I 1314 D4 SX5 S b M1 1 F
336 | 1 | 1325 HA L I et ot maurix 21, kit P2 1
340 I 1103 H5 L R B b5 11 1
350 I 2281 |H6 me L5/ M 1
356 I 533 64 MB MC | ~%ikP2 1
358 I G4 X 155t M1/2 1
359 I 2093 |G5 B i/ P1 1
360 I G5 MC-MD | F%AC 1
361 I 1040 65 B b4 M3 1
365
367 I 1686 |H4 mD A b5 M 1
368 I 916 H4 B b5/ P1 o 1
369 I 2317 |[H4 B~V b B 1-5it5 M3 o 1
372 I H4 #A b Rt 12 o 1 G5
373 I HA4 #A b b 12 1
374 I HA4 #AV b Rl ) 277 Ly
376 I H4 L R X ik C O 1
378 I 225 |H5 mA bt C o 1
380 I 223 |H5 mA b5 M1/2 o 1
381 I 1083 H5 L R B F5iti M1/2 O 1
385 I 186 |H6 mA b5 12 (@] 1 385411 116 LKATHI#EA ?
389 I 2045 |15 I\ RS2 (HiiROR) 1
394 I 2309 |J6 B ANFIE? (RIEHROR) O 1
405 I 1175 D4 SX5 S b M2 o 1 F
406 I 3204 |D4 SX5 S b5/ P1 o 1 F
407 I 3637 |D4 SX5 S b5k M3 (@] 1 F
411 I 1818  |H6 L~V bk B b4 M1/2 (@] 1
412 I 1325 R M1/2 (@] 1
417 I 460  |H6 B S, REEM1/2 (@] 1
418 I 528 |G4 MB MC K | F%H P2 (@] 1
435 I G5 b4 M3 (@] 1
437 I H4 ERR |
440 I G5 s M2, F%ikC @) 2
445 1 2062 H6 mc b4 M1 @) 1 H6
448 I 2068 H6 mc # ESE (CP2) @) 3 H6
453 1 2074 H5 mc + RS (P1-M3) O 5 H6 |481 Lfizry ? MEiZekiEs
471 1 H6 F~L b b5 M3 o 1
81| 1 | 2114 H5 I e 1) o 5 H6  |453 b456?
483 1 2122 68 C1 Rt 12 (@] 1 G8  [G8 FHcH (il
494 1 2129 G8 c2 P
522 I 2161 G5 MC-MD | Rk (41 224 LS
538 I 2178 H5 _J;“v“fi‘a (4D
548 I 2190 G8 Cl FEifi P2 O 1 G8 |G8 Fuiczey
558 I 2201 G8 (91 FETEE (12M1) O 5 G8 |G8 i/t
564 1 2207 8 C1 TR (@] 1 68 [G8 Fsficha (b))
583 1 2225 H5 _ Fi/e C O 1
589 I 2235 G8 c2 R e
506 . i) s 2 iR ON ) A 12-M3, B3 CM1 (5 M3 LIS HEREIC o " 8

KD BETRTHHOH)
610 I 2230 G8 c2 i F%i (C-PD O 2 G8 |G8 FHifil:
613 1 2233 68 c2 ik M2 - M3 O 2 68
630 1 2272 G8 c2 FoAi M O 1 G8?

) . . BN, 596 O EhiciES, AR

647 G8 c2 KT ? (Mo O 2B 5T
650 I 2376 G4 Rk, B5iEn O 1
664 I 4242 |G8 c~cC2 W, FHEA, REE (P G8 FHiciin
680 I 4018 |G8 C1 R Rt (EROR) O 1
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688 I 4031 |G8 C1 [N i N B O 1
689 I 4036 |G8 c1 B FHEI 1
692 1 4040 |G8 C1 S N N S B 1
696 I 4048 |G8 c1 Fsiti P1 1
708 I 4217 |G8 c1 R @) 1
709 I 4218 |G8 C1 RS,
711 I AW |G8 c1 . RS Pl @) 1
748 [ 4194 |G8 [ B IESAN
765 I 4092 |H6 mc i 2
769 I 3196 16 HAL k WC ki | it M2 1
771 [ 3220 G5 TV b 1 ¢ b-5its M2 1 G5
772 [ 3221 G5 THAIL k 1M ¢ b-5iti M3 1 G5
773 [ 3244 G5 THIL b 1 ¢ b5 P2 1
777 I 3286 16 HAL b 1 ¢ b 11 1
793 I 3469 G5 TV~ D e BT (C-MD 4 G5 [181 Fgik[—ffk
810 I 3468 G5 1L b 1 D it 11 @) 1 G5 [657d
820 I 3480 G5 TH~IL k 1 D Fsfi/e P1 O 1
822 I 3481 G5 TH~IL b 1 D R/ 12 @) 1 G5
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828 1 3487 G5 FH~IL b D b 11 @) 1 G5 |793 Lgichey
841 1 3589 [ RVIAN D s C @) 1 G5 |181 FHichy
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853 1 3602 G5 PN D ESgh O, BSAE M3, #H O 1
875 1 3687 G5 L Mk 1 D Rt M3 O 1 G5 [181 FHichdy
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9 BRFRARE EHONSHEILEAE - BT - LRAERIMICEHIT BRE - EREMIALLE
IR RRFADAIE

KH F- A& R 2 - BERE CRECKZER IS YD)
Rk (B - EBECSUERR AL > 2 —)
ik % (k& SLA - I8)

1 FC&IC

SRR 25 (2013) M BERL 27 (2015) IS FALRTAR SR GEBRC 35U THAE S NI FH A T
EUENTZANE 41 50 (OB 7 fUEHY TV V7). 8iE 23 5 (1 /22 13 /XX 10 7)) b,
WAr S 528\ Ea 57— 2 zREINL T, KE - ERENKLLR S TS HBUR R ZAERNE 2 506 Uiz,
HHE T, LEMEREY 1 AICDVTE, BEHMERFZFERZHE LTz, Hilkle 64 D5 b, iR
5 IR « BARMNMAZHIET 272D BREITFVEMELNIZEDIEX 51 1T, ZTD 5 B4R
kDT -7 207 R9 C/NEL (29~36) ZRULIEEDIE, 44 FiTH o7z, TNHIIDWVTIE, ERi
WL U2 2 V7B DRE « ZHRFENALEEKMLTHWE EEZ BN, TDS B, BEHEREERE
ICRERESF UMESLNT NG 16 55 (72721 SAOHB-466 (& C/N LW 3.7) &4/ v 3/, x X3
B ICinAz, LEREERIEY) 1 sSDBEEE 21 sUCHE MR EFENRZTT o T2,

2 BREFE

DTV NG - B ERRHIERE AN G BN R WEMID & B EZ 0.2g RE DM 72 X
ATEYRT 4 AT 5y Z—=TYO L, ot Uiz, e RIEYid G5 /X)L SOl B f@h 5 Hit:
U7z 183 F SAO-3171 1 LTz RAL 2 BE A 5 A8F 25 T T - 725k 1 sz odmicfit U7z,

HRHE, LUFOFIETHERFT 2 A zHt L. aREZ0osR e UG 8o as—7
VTHBMNE I ZHE LT (DeNiro 1985, Yoneda et al. 2002), 9, Emlcfi# Lz LHx EDRY)
LTIV Z T LMARDY Y R 75 A~ &Mk TCORERVEE (10 70D TBRE LU, FvT, &l
RICE L TW0a TIERARY) (T IVBETIVERE) ZRET 572Hic, 0.2M OKEE(ET b U Y LISIRIC
15 ~ 18 Wefii Fr 2 DWF 2 77 )V A VLB 2 52 U 7z, UKIC 4 ~ 5 KERT DU TH AR U 725l 72 Bt iz s
LTHELE, DL, A7V L AMOIAKZHNT, ShZzfmAIcHmitL T, FEETH 2 u—2R
Fa—TWCH AL,

BOREKT THENA FaF T NREA M 2RO RL ), Thz 1.2M ERAERICDT T 10~ 19
BRI ORI 2 17 5 Tz TATRZFUKICZ Z, 12 ~ 29 B o hE (koD b, )b a—XADONEY) % =
D BEL TR &R 2 0Bl U Tz @I IO N T EBICHIZK 10mL Zinz, 7V = LT 1y 78
A7 HWT 90°CT 12 BFfIMEAT 2 ¥ S F bic k> Ta o= U EKICATEE LT, H o AHkHEA K
(Whatmann GF/F) TAild %, CHUCK->T, BICHE 7 IVAVICBAE TRV 2— 3 Yk DT HEAHK
el Ulc, Az RS S 5 2 L TIRICAERTEZ Y ZF > & UT, et LR « ERFNIALL
IRt U Tz,

TR, B - 7IVAY - B (AAA) W% 1T5 72 (de Vries and Barendsen 1954 ), 3. 1
M il & 80°CT 16 KFEIRIS S . KT 0.IM KL T B U Y L E =R T 5 RIS S, HIEAHEY)
DT IVIEE TIVREZRRE Uz, 7IVA VRIS Ule KA BILBREZRET 5 bl HU 1M
i & 80°CT 16 MEIRIEE Bz, IR 50.7% Th > Tz,

Y IFVDORFBIUCREROERSHRE KCLERNMALLONE R, BETEREFARIERICB N T,
Thermo Fisher Scientifics #1840 Flash2000 yeR o #rZailli @& & U, mRHA > 2 —7 = — A28 H
LU C. Delta V Z & AR LLE & Hr3EE THIES 5. EA-IRMS 2iEZH W TTiTo 7, # 0.2 ~ 0.5mg O
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SECRZ BiEIc A A E D . JEICHE Uz, MER R, FNALEAMERT T SN T0 3 e (75 =
V&) iR EFARHCIIE T 5 C & TR RAZFTR Uz, @EONETIE, § 13C & § 15N OMlER:
X 0.1%EETH 5,

YIFUTIRE « BEREOF L (C/NL) RERFMICETF UM, RIFIRED X S HROF B
FTWRWaT—T VTR ENTWS RS NGRS DV TIE, ImdEdE &L (AMS) 1
XM ERZERIMNEZ TN LT €T F Vil 2 GRS A T EEEICHE - YV T v 7 X &
EHICHEZEE AL, B&UFT 850°CIC 3RFMMEA L, —MbRF|AFEIE, BES A U EHVTHEL
7z (Minagawa et al. 1984), —{LIREN ST T T 7 A4 bADEICIE, T 74 E KIISE ISR 2mg
BRUKZE (RFBETIVED 2.2 58 ) ZEH AL T, 650°CT 6 ReRIhNZA L THAE L 7z (Kitagawa et al.
1993),

757 7 A MEU T REARNT B 2 G R R FNARLLORE 1, HEORARG I EeE Qe a—
R TKA) 5T (Bp) 7SLA - R GllEZ3— K PLD) HATE S 2 hEasE &0 (CAMS) ZHu
THIE U, 18H "CHEM BPFEMR) ZHEMT S, FMMALHIOMIEICH WS § 13C fEld AMS
IZ T RIFEAIE U T2l % FHW T W 3 (Stuiver and Polach 1977), MC AR DT 1 FEUER A %R T, IRIET—
Z1C1d IntCal13 ZffFH L (Reimer et al. 2013), FHEIGFEMRELE 7157 F L OxCal4.2 Z{HH L7z (Bronk
Ramsey 2009),

3 BREER
H 21 RICBREIC BT 2T F Y ORINER Lt RoH x5 IR E - ERENKRE DT T O RZ R,
SRS U 7o i ikl 64 550 5 BRI Nz 8T F > 0.2mg L2 5 7zidkHE 13 /A TH D, 51 5Tt
FoHT - FENRLEREZ R LTz, 51 D5 B, 10 5 C/N A 36 U EERLTED, ERHZ VI
DB 5 F TWAARENENH % (van Klinken 1999), 40 D 41 HTlE. REREORWaS—4
Y OIEHETH B IREPEIEN 13%., ZEEPEEMN 4.8% K0 E@EmWMEZRLTED, EaiOBE L% 287
B - BRANMKILLZKMLUTWS EHFENS, —/7. EFF VBRI, 1% K0 & E0GEa. 7
TEIREEM I N EMBNE ENTWAA (van Klinken 1999)., S EIDSHFEE T C/N b B {RFIREED K
WA=V EHEINT A1 HOS B, BT FVBIEEN 1% ZBATEDIE 7 HOATH 5, FARTR
HIER7GEBF Cld. a5 =7 2 DR EA TS D, N EIREEO X Wa o —7 VIVDEICE->TE
BAALTWBEWSREAH S CKHIEA 2013),

SEagkiLize e /vy, R XS g
DR « ERFNMAKLZE 47 KRS, otk

-25%0 R D IR FE RN IA LD C3 i % i;:

B ARERE T 2805 E. a5—7 o R (C/NELEEH)
YV TlE -20 ~ -22%FEE DIRAFNI AL 15 ¢ A A RXI(C/NEZERE)
IRT AN ENG, FERitD 1 /o>
EZOMHEEIEIE T BH. HHitoe - A
XX TR EWVIRERNALZ R L BT,
T3, FFHHDEWVIC X 2750 H LD 0 | A go 000,
BOAHEMD B ZH, C/N I BHEH S o o%e0o
WIEZ O FTHEMED RIS & N7 3B C B 1R = °
HENARLED EFH T2 &0 S HEifdRD 5
NIRVOT, ORI NEy,  °

-25 -20 -15

547 EbEA/ VY KXRZOBAS—TVILHEITS
K% - EFRFEAKLE
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AR WY Lo

thERXRZXIFWVTNEEHMICET 2 L EZONIHENSRINENTNEN, 1/ ViFENXDE
FEOTEHIMFIEEOHEIC KT B, RN DO ZFBILRZEIC BT 2 RERNAR L ORZ IE, DT +
A7 TAOKIAICEIKIA K © SRV FEINALLZR L THD (Leuenberger et al. 1992), SRIOFHIT—
FUERLNTEHA LT TH S, C4 RPIHRINC E HIINZ < AFE LT ATREMESD, b b & R X I DR
[FINE AL D N FEY) 2 R U T2 lREMEMNE . 5%,

$B21%k BEBICBITSETFVERREREDNESTICKRE - ERFAMELLDOTORER

A e A H i fE L IR (%) RE %) ZEHE®%) C/NE 6 "C%) & “N%o)
SAOHB-45 vk g H6 328 (I B) 1.5 42.8 149 3.4 -19.9 144
SAOHB-46 vk JERE H6 32/ (11 B) 0.1 189 4.8 46 21.1 10.7
SAOHB-52 Lk A L H4 3Jg (I A- T B) 0.3 14.4 48 35 -20.4 9.9
SAOHB-52 FY¥ > 7V > Lk A i H4 3 (I A- T B) 0.1 5.1 ND ND 235 ND
SAOHB-69 vk [SPNES H6 32f@ Fm (B Fi) 0.1 ND ND ND ND ND
SAOHB-95 vk JEPN H3 33/ (I1C) 0.1 ND ND ND ND ND
SAOHB-134 25 (R, G5 32/ (I B) 0.02 ND ND ND ND ND
SAOHB-140 Lk SR G5 3-2/g (I B) ND ND ND ND ND ND
SAOHB-141 vk FERE G5 3-2/E (11 B) 0.4 42.0 132 3.7 -20.6 116
SAOHB-141 vk FERE G5 3-2 g (11 B) 03 385 13.2 34 -19.9 11.7
SAOHB-144 vk JilifEs H3 4/ (IIE) 2.7 43.9 15.6 3.3 -19.2 11.4
SAOHB-461 tk A L G8 3208 (C2) 1.1 43.1 14.9 3.4 -18.2 9.0
SAOHB-461 f¥ > 7V % bk A L G8 328 (C2) 0.3 42.4 14.6 3.4 -18.2 9.1
SAOHB-465 vk FEEI 68 3-1/8 (CD 0.4 14.3 49 3.5 -18.8 7.8
SAOHB-466 vk JisSEs G8 3-1/8 (CD 0.2 27.4 95 3.4 -18.6 9.0
SAOHB-466 Fir> 7V >4 kb iYEs G8 3-1/ (CD 0.1 32.0 10.1 3.7 -18.8 8.5
SAOHB-468 tk FERE G8 31/ (CD 0.4 13.7 36 4.4 -20.8 9.0
SAOHB-472 =3 [N H6 3-3J8 (MC) 0.6 213 76 3.3 -17.6 8.1
SAOHB-472 Fiy > 7V vk (SPNIES H6 33 (MO 0.1 38.7 12.8 35 177 9.1
SAOHB-476 vk FERE H6 3-3f (I C) 0.7 35.7 12.8 33 -19.1 9.6
SAOHB-476 fiy > 71U 5 b b FERE H6 338 (MO 0.2 39.8 13.3 35 -19.5 10.0
SAOHB-481 (453 £#57?) kb JERSH H5 3-3Jg (Il E) 1.1 24.2 9.0 3.2 -18.5 11.4
SAOHB-500 =N PUBSE R G8 328 (C2) 0.3 ND ND ND ND ND
SAOHB-515 vk filsE H6 33/ (MO 05 18.5 6.5 3.3 -19.8 9.9
SAOHB-525 =0 ARBRE H6 3-3JF (MO 0.6 17.5 6.2 33 -17.8 8.1
SAOHB-555 Lk g G9 3-3/ (D) 0.3 32.2 10.2 37 -19.3 8.5
SAOHB-555 fiy > U5 kb FekEE G9 3-3/@ (D) 0.1 37.9 11.1 4.0 -19.3 8.7
SAOHB-620 vk Fe Bl GRECA) G8 3-2JF (C2) 0.6 ND ND ND ND ND
SAOHB-621 Lk FebEE G8 3-2JF (C2) 0.5 19.7 6.7 3.4 -188 8.4
SAOHB-621 >V 5 kb FEWEE G8 3-2J8 (C2) 0.2 41.7 13.8 3.5 -18.4 9.0
SAOHB-623 vk TS G8 3-2/8 (C2) 0.4 35.8 11.6 3.6 -19.7 8.5
SAO HB-905 Lk e G5 1NV 35/ (I E) 0.2 346 11.6 35 21.7 118
SAO HB-922 vk Je L G5 PNV 3-4 /@ (11 D) 1.5 457 16.3 33 -18.2 8.5
SAO HB-929 vk Fe R 6H~VE  ICJE 0.5 38.7 13.4 3.4 212 10.2
SAO HB-941 vk BER G5~V 34 (D) 0.3 39.8 134 3.5 21.1 8.4
SAO HB-947 vk e G5 i~ )Lk 3-5JF (IME) 0.3 37.8 12.9 3.4 -185 9.0
SAO HB-962 v b i G4 D Jg 0.6 43.1 14.9 3.4 -19.5 11.8
SAOHB-1000 vk N H4 I E & 0.2 39.4 12.2 38 -18.1 11.0
SAOHB-1027 vk AR H4 I E 0.6 432 14.4 35 -17.4 10.9
SAOHB-1085 = £ L H4 Il E g 0.2 37.4 12.2 36 17.7 11.2
SAOHB-1085 bk i B H4 Il E /& 04 38.6 13.0 35 -17.6 11.8
SAO-3001 /vy BUHE G55~ )L~ M BJE 0.5 35.1 11.7 35 214 7.3
SAO-3094 Ay BFH G5~V T BJE 0.2 35.4 11.7 35 215 10.7
SAO-3003 A/ vy RFH G5~V T BJE 0.2 ND ND ND ND ND
SAO-3007 /vy BHH G5~ )Lk N BJE ND ND ND ND ND ND
SAO-3104 /vy B 63~V MBJE 0.9 42.0 14.3 3.4 21.2 5.6
SAO-3139 Ay e 6~V MBJE 0.7 42.0 14.1 35 22,5 114
SAO-3142 A/ vy IRER 6~V TMBJE 2.3 45.3 15.7 3.4 216 11.4
SAO-3147 Ay FE BHE) 16~V NBJE 3.1 45.0 15.8 3.3 215 9.7
SAO-3001 HY > TVVT vy SR G5~V 11 BJE 0.2 ND ND ND ND ND
SAO-3139 U > TV YT 4 vy HE 165~V IBJE 0.9 41.8 14.3 34 22.4 113
SAO-3094 YTV VT 4 vy BFE G5 P~V T BJ# 03 29.6 96 36 21.7 11.4
SAO-3789 ATy 15 7 I CJ& 0.4 36.4 12.3 35 22.4 109
SA0-4056 4 6 FLYF B2E (B) 0.8 404 143 3.3 -20.2 10.4
SAO-2138 FAI KRE G8 3-2J8 (C2) 0.2 ND ND ND ND ND
(X269 FAI OKRE G9 3-3/ (D) 0.2 ND ND ND ND ND
SAO-2043 IR Kb G8 3-1/8 (CD 0.1 ND ND ND ND ND
SAO-1722 IR PUREEE H4 - 15 BT E 8 0.04 ND ND ND ND ND
SAO-711 FAZ H4 4% (I E) 0.1 13.7 2.7 58 -22.9 10.1
SAOHF-2039 PRI KhEE 16 428 (B) 0.7 38.7 12.8 3.5 -19.3 125
SAOHF-2036 EY SN 15 438 (IVB) 0.4 32.8 11.0 35 -19.6 109
SAOHF-2162 3R Kb H4 4Jg (I E) 0.1 18.1 0.0 5.9 -20.7 18.1
SAOHF-2112 FAI KB H5 3-3/ (I E) 0.1 15.3 0.0 4.7 -20.3 15.2
SAOHF-2105 FAI KBRE H5 478 (VA IVB) 0.2 34.1 0.1 3.6 -20.6 10.4
ND : #&HREE

125



H3E WEDNE LR
—Ji. BREANMAKLETEA /Y EXXIE 10%HITEDEWEZRLTHED, b b EAERENERN,
U7t b &R XINTHU 2 REFNAKLLD EFAMNEEY OB 513, BRANIALLE ERT 22 e
HWREENEH, ZOX S BHEANZASNEV, b MR X TOWEYFIRIZEEN EEZ 5N, REFN
KL D FRIEHIERICRD 208N H 5, SFALAIC I BRERMALLOZ LR EN D, EBIEIORE:D
RAREEZMET L. NE - BIYE ORINHALL T & LURMETd 2 C & T, iz kD 2 08D %,

B 22 Ric, SHIBEHMERZFRIEZFIZMLIZAE 16 L1 /Y 3. 2 A 1, tdftgxRlt
W1 M OFERZRT, T BEDSHAEINI-28 SAO-3171 12473 L7z bWd. K% 10,500 4EHi (cal
BP) ‘FRZ/RLTED., LETREINETHENTHEY, OO THWRHMRO L UENFEELZT &N
RENTz, NETIE, H4A KO E Eh S+ Uz s SAOHB-1027 A3 K Z 27,600 ERiD NE TH %
T EAREN, ARTHRHER CEBCBWTHE SN ANEOERE L TE . EEFERIE S Nz
EHOANFEWVWS T LICkD, A/ YOFMAYE, &HDEDTE 10,500 FEFETH O KHS (2013)
TG SN —BEOHMYED A /) o 8 L BENRENRTH >

i (E g IntCal13 2D > THEE Uz, BERE MR FZFAZ FAMICE 48 KIT/R LTz, S EOFM
PHETEINES N ANBREICTELNSHILTWED, BT TRENEEFERE VW EREE KXk
FIEE7E < CKHS 2013), W/NHERIE K E iz 5105 2 &, BEMSEZHTIL TWze&EZ 5
N3, 4/ VBENROFEREFR UL seprtgicrhing L ANE X 0 8B WVERICHBEDR-> TED .
NBOEREZEHELEZY, TOTEND, BIHICTOWTIEABZ FICIND S OIS NI, @
HOEIHEY & U TEEDARRDEE NN HIEIC T 0 . RIS X 2/ HINOZ(LhE
TE%, NET 1 HEEVERE L LT SAOHB-52 BB LAY T F U BREINTE A > flzh, 35—

B2k EABEMRKREEN BP) LBREMSEFENR (calBP)

HAE

ARHZIE 14C

HEIEAEAX (cal BP)

HZIEAEAX (cal BP)

Ak =3 s st Jifi e N
i : Code SEf% (BP) | e (% 2 (3
B 10,704 (40.4%) 10,645
SAOHB-45 SN JusiEoey H6 3-2 & (I B) TKa-16647 9426 + 40 10,755 (95.4%) 10,565 3.4
10,632 (27.8%) 10,589
SAOHB-52 ) 10,238 (67.9%) 8753 11,188 (94.9%) 8283
N vk A LR H4 3 (1N A- 1 B) TKa-16159 8492 + 584 N.D.
HYT) Y 8736 (0.3%) 8728 8265 (0.5%) 8204
SAOHB-555 "
- N SN FelEE G9 33/ (D) TKa-16165 20,392 + 103 24,669 (68.2%) 24,297 24,940 (95.4%) 24,193 4.0
PP
SAOHB-461 .
X N SN A ki G8 32 (C2) TKa-16160 21,479 £ 73 25,877 (68.2%) 25,716 25,954 (95.4%) 25,625 3.4
PPV
SAOHB-466 -
N ek Jiiges G8 31/ (CD TKa-16162 18,506 =+ 79 22,473 (68.2%) 22,314 22,567 (95.4%) 22,172 3.7
HYy Ty
SAOHB-472
N Lk ESPN ] H6 33 (11 C) TKa-16163 19,024 + 69 23,029 (68.2%) 22,781 23,157 (95.4%) 22,621 35
By 77Uy
SAOHB-476
N Lk KR H6 3-3JF (10 TKa-16164 19,101 + 70 23,122 (68.2%) 22,866 23,336 (95.4%) 22,760 35
LRI
SAOHB-481 Lk iR H5 3-3J# (Il E) PLD-26003 19,786 =+ 57 23,938 (68.2%) 23,709 24,042 (95.4%) 23,597 3.2
G5
SAO HB-905 SN fihiE T 35 (I E) PLD-27577 19713 £ 73 23,870 (68.2%) 23,619 23,994 (95.4%) 23,497 3.5
[}
G5
SAO HB-922 SN ¥ ki . \\;b . 3-4 & (I D) PLD-26782 20,267 + 55 24,449 (68.2%) 24,240 24,536 (95.4%) 24,126 3.3
[AE N
16
SAO HB-929 <8 Je LI L I C Jd PLD-27572 18,881 + 67 22,855 (68.2%) 22,610 22,966 (95.4%) 22,512 34
HA
G5
SAO HB-941 SN e - 3-4 ) (11 D) PLD-27578 17,521 £ 73 21,304 (68.2%) 21,026 21,435 (95.4%) 20,904 3.5
i -
G5
SAO HB-947 Lk e S 35 (I E) PLD-26783 19,802 + 60 23,958 (68.2%) 23,726 24,060 (95.4%) 23,610 3.4
SAO HB-962 Lk i G4 1 D fi PLD-26784 21,861 + 62 26,135 (68.2%) 25,978 26,239 (95.4%) 25,899 3.4
SAOHB-144 Lk e H3 4 (11 E) TKa-16648 17,779 + 68 21,667 (68.2%) 21,405 21,804 (95.4%) 21,285 3.3
SAOHB-1027 th AR H4 I E & TKa-16649 23,400 + 64 27,685 (68.2%) 27,519 27,759 (95.4%) 27,433 3.5
" 10,656 (10.5%) 10,616
SAO-3104 LIy R . I B TKa-16650 9338 + 30 10,584 (68.2%) 10,510 10,607 (81.9%) 10,490 3.4
10,457 (3.1%) 10,437
16
SAO-3142 LIy DU S L I BJ& TKa-16651 9376 + 41 10,670 (68.2%) 10,556 10,707 (95.4%) 10,503 3.4
. - 10,371 (9.3%) 10,355
SAO-3147 Aoy : . 1l B TKa-16652 9155 + 28 10,339 (4.4%) 10,330 10,400 (95.4%) 10,238 3.3
(HHHE) VAN
10,298 (54.6%) 10,243
SAOHF-2039 EV S pNSE 16 4-2 )@ (B) TKA-17207 16,870 + 43 20,455 (68.2%) 20,260 20,526 (95.4%) 20,151 3.5
.. 10,565 (86.6%) 10,371
EREIPE] G5
SAO-3171 ; I B kg TKa-16653 9268 + 32 10,517 (68.2%) 10,404 10,356 (2.7%) 10,338 N.D.
ALY [V AN i (A p
10,330 (6.1%) 10,298
ND @ #&HREE
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TUTHBZNEIDDHENTETVWENDTSEREIC L EDD0ENH 5D, C/N L BT OIHRDE
PEDOFTHEMEAR E Nz SAOHB-466 & SAOHB-555 (ZAthdd N BN WEREE R LTz,

TN E TIC AR TARREE 7 GEERNC B WO CIRE E N BERHERZRFENR 97 IOV T, BRIEFERZE LD
7o (B 49 XD, 7—Xid.Nakagawa et al. (2010) THESNIEANE 6 51/ ¥ F 1 fE CKHS (2013)
THE SN T4 D55 C/N ELOHEN - Tl kl 5 SZERW Tz 69 s S EIE Lz 21 bbbt
797 fTH B,

SRIOGHTRENTZX SIS, NFOFREEHIRITEPILTHED., TNETOT—XZHEKLTE.
B ORE O NE DR S Nz 27,500 ERiT70 54 20,000 57 E TORSAIZ NG & EET 2 F02 R
FTEWEPARKDMD TORNRBEETH S, B TER MERERES OKR) OFEHRARRLN, Z

D%, 27,600 ~ 20,000 FEFHINENER LU THRIBENZIRNDBD SN, Y H— R 7 ZHTHY T
Z7EAMAE Tk %,

FERTI TR WIEED 5 ARG ORI RS 5., RERSPEHIFICAEMNMES 5 K510k %, 5EHiETE
TR RAEYD S 9,000 ERTE VS b TH WL E LI ATREME AR S N, FRERR
MBI BT 2L OFERBIZIET 5 LT OO THERERZIRMT 5 o7, £z,
7,000 ~ 8,000 4ERIC T — X DKEN RSN B D, T NIEHIEDMA S DRI X - THIHIE hkbnT
WBDOM, ZhEBIANFH O RN S 2 Dh . ohradkl O H S 2GS 2 1 B8R H %,

L TS
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4 #5B

AT, 1 DOV T 100 ST WEEOFERBE ZEE L T, JeBIc B0 % HErit \FHOE
FNCOWT, BHEERZES N TE T, £ 28,000 FERiOMAIEETANENERT AN TER L
. & b OSEERBEANOMEIS & FEEHE I DIGET — 2 75 %, 28,000 FERiA S 13,000 FiiiE TD 15,000
ERNS DOV T 43 FOERSEMNE L THEEL TS X I ICRZ %O T, BBERE Tl (ZEm
I2) & hHEFETER B LU 250, FERT—2IE Y 350 4RI 1 D UMNEER T BB o ik -
Wike i DWW TIIA B ICH G Z B R0 BRIERE TR BFROMRM M ZHE L TE. CORHICERTH
% T &R R T % L ldwv a7z GF 49 XD,

St%. FRFARHEER7 GEPRNC B W TRSIMEREFAE O 7 — 2 2 KIBICHD 9 2 Lid. EifOfR#E L
EHOBIRN D AR TRV EEbN S, AHERHERES COMBIEMEE L . BIEBSEFEROR
AR TR 2D T, BB 2 BRI NHOBE)ISZE [ X T 2 080D 5,

5 HiE

AWIFES, FEA 2 12 N7 pRRIR B L 2 > 2 — O Mg AVHIE, i T it RO 2 RIS
Ko THREAL, NBARSTICEEORIUCIE, TIEESEK, MREILI, RRHGRR, (LRER, 3K
AFEE, WL ROTHAZIAN Tz, Sl THlEZERT %,

(BRI

Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon 51(4), 337-360.

DeNiro, M.J. (1985). Postmortem preservation and alteration of invivo bone-collagen isotope ratios in relation to paleodietary reconstruction. Nature
317, 806-809.

de Vries, H. and G.W. Barendsen (1954). Measurements of age by the carbon-14 technique. Nature 174, 1138-1141.

Kitagawa, H., T. Masuzawa, T. Nakamura, and E. Matsumoto (1993). A batch preparation method for graphite targets with low background for AMS C-14
measurements. Radiocarbon 35, 295-300.

Leuenberger, M., U. Siegenthaler, and C.C. Langway (1992). Carbon isotope compositon of atmospheric CO2 during the last ice age from an Antarctic ice
core. Nature 357, 488-490.

Longin, R. (1971). New method of collagen extraction for radiocarbon dating. Nature, 230, 241-242.

Minagawa, M., D.A. Winter, and LR. Kaplan (1984). Comparison of Kjeldah and combustion methods for measurement of nitrogen isotope ratios in
organic matter. Analytical Chemistry 56(11), 1859-1861.

Nakagawa, R., N. Doi, Y. Nishioka, S. Nunami, H. Yamauchi, M. Fujita, S. Yamazaki, M. Yamamoto, C. Katagiri, H. Mukai, H. Matsuzaki, T. Gakuhari, M.
Takigami, and M. Yoneda (2010). The Pleistocene human remains from Shiraho-Saonetabaru Cave on Ishigaki Island, Okinawa, Japan, and their
radiocarbon dating. Anthropological Science 118(3), 173 — 183.

Reimer, P.J., E. Bard, A. Bayliss, J.W. Beck, P.G. Blackwell, C. Bronk Ramsey, C.E. Buck, H. Cheng, RL. Edwards, M. Friedrich, PM. Grootes, T.P. Guilderson,
H. Haflidason, I. Hajdas, C. Hatte, T.J. Heaton, D.L. Hoffmann, A.G. Hogg, K.A. Hughen, K'F. Kaiser, B. Kromer, S.W. Manning, M. Niu, RW. Reimer, D.A.
Richards, EM. Scott, JR. Southon, R.A. Staff, C.S.M. Turney, and J. van der Plicht (2013). IntCal13 and Marine13 radiocarbon age calibration curves
0-50,000 years cal BP. Radiocarbon, 55(4), 1869-1887.

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

van Klinken, G.J. (1999). Bone collagen quality indicators for palacodietary and radiocarbon measurements. Journal of Archaeological Science 26, 687-
695.

Yoneda, M., M. Hirota, M. Uchida, A. Tanaka, Y. Shibata, M. Morita, and T. Akazawa (2002). Radiocarbon and stable isotope analyses on the Earliest
Jomon skeletons from the Tochibara rockshelter, Nagano, Japan. Radiocarbon 44, 549-557.

KRS « FEORBES « PO — - HORSIK - i B3 - ORI « MRIRHEZ « /PR — « JBEFHIES - R (2013). TR SR GEBRMNC 350 2 A RITES)
DRI . DR L & > 2 —FE eSS 65 42 FORTHRHH IS0 GEER — B H 22 R T ff 5 BEREiRR A B o — ) MPIRaT
M e > 2 — | pp. 201-209.

129



B3 PEONEE IR

10 TIRAPODTER - HALR I

N e —F A RSt
IE &I
AR R GEBMNE . FraE 2SS NICTES 28 Ch %, ATFETIE, HERREOMF B XU AL
BOMERZHNE LT, LEBICHEENZIEM DT & PRLER 7987 72 FhE U Tz,

1 #e
ARHNE. MALE (2D, MDJE CGEFHL), MEE GEFH) »HSHIL 2 HERR 3 TH 5,

2 PWAEE B 23Fk BN - BRLR DGR

AR 10g IEDWWTL KLY D LIS K Bk, - WALE  WDE  WMERE
EAl, B (S kAR, LREE 2.3) I K B EBYI 0578, pr—— No8 No12 Nol3

FASAEW.
7 KSR X B BEORE, T b R (1 S :
IKWERE O & IEWIEE 1 ORGSR ) IS X MYk v omms
DIV —AD5 2T, Y - (LR 2L — - U, 8
TIEMZERET S, WlET7 )Y Y TCERALTT L AAIER 0 0 0
RT— b ZAERL. 400 fEDNFBMBL FTT LIS G . 0 °
J—bhemzEE L, HET 22 TORHEICDOWTIHE ait 9 0 0
=g 4 — = LRb ot e TR EL (M1 /cc) <100 <10 <10

E ’ d‘é&a‘%o ﬁh%ciﬁ[% ’ ”1‘%%”%@ %ﬁ& LT 1) PRI DUV TIE, 10 D2 YRS H A LT 100 HNIC D TV %,
XRT B, 2)<100 : 100 fHAT. <10 : 10 A
3 ®BR

SEHT Uz 3R S 1. fEMEAIRIEE A MM ST, HHAEHEE DTz DERMNTZ1T5 T
MTEhEhot (6B 238, MMy X7 OEHIREDNEWEG S, JTAIRDAENSEmELD
o leh, WOAENTIEMMDHEELIZE WS 2 DOREEMEDNH T BN S, W ENiIEba DRz
IREBIE LRI NE DT, D2 FEEN RO 2T T T E M HERIE NS,

DI EDPSHRH SN, 7AVERN 1 HOARTH S, TOMFMIE, —Mkic, Bl 7zt &
WKEBT2HEAMYTHZH, TN CTHAEOHA 2T % T LIZNHETH 5,

WRLR DZEALICDVWTHZ &, MALET lece Bz 100U N, MDEEMEEE 10 A
DIFEEHIildd 5, HHPICEENZMARIE, ARTEE & EBICEBRL TR EAHILNTE
D, ZTOZELIANBEHOZALZ KM L TS T EWRDENS (FIAIEZH 1987, ILEFH ,1996; H 11&
M ,2002), L7zh> T, FHICHEL T AL BIlcBWTEHETOEMNRZ I NG b, 20k L
LA T NAEINA(L L, R LR enReEDMERIE N5, 5IEHE. BINEZLZRETT %7291
BIEHETHENDETH S,

—J. MEEZ. ABMPHLELEEETHD, CONBEIRD FFBIoE L Tz tEeYy )
YILTWA, AT 70T % ZA—)ViETld, ML NEBREFO 8D SIEMEADHEREI N T T,
FEFC TR SNTAEROBEM E EZ 5N TW»% (Leroi-gourhan,1975), AHICIBNTE T DK S IR
MAERE UTIEM AN 21T e, (B b dm S niahh o 2o SRIOEHE. (B b ORFEOREE
HETE2LDTHEHT LD, SHREFISHENZITO T ENEENS,

(BEHR
Fe b e EHIEE - TAR—& 2002, #EEMEIRIC O 2 B8 7 LHOREARFICOWT . HA HABEN 22 E 5% 32,74-75.
Leroi-Gourhan A,1975The flowers found withShanidar IV, a Neanderthal burial in Iraq. Science, 90,562-564.

B A, 1996, RO RIS B9 % HHEARIRRET . B> AHERS ,102,526-544.
L E R 1987, Sk X% | Hirekitt ,227p.
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E2PLES EYH R (E8)1

iRl = i X D4 ) G2-3 Ga-|es-|.,. G e . R
D2-3[D3-4f D4 | 5o ] FS F8 FoG8l G2 | er|G2G4 G4 A el (R G5 6 e G6 G7 G7-8 G8 G9 G5 VEEE| GH4 H3 Ha
- ] me | ms 35 ne SRR 3~ o~
mE ey 77 7o | weg | Fem | g | wa| 30| 32 | &t |33 x| Fm| e | 34 P wo | we | we | ke | Fem | w33 P37 34 | 35 | wA | we |we?|(xmm|ceE|wc|wo|me| z | 22 || oo, |mEt| R | e | wa [ DS mm] 32 |32 33 | o~ | Fm| 39 32 | 33| W | B || &t | FB| 3 31EQ 32 | 33 w0 | &+ |WETF|F@\| 7\ [ FH 4 45F | WD Il E #F | *HB
ke HF R 35 34 ey ERL T 33) 32 e
o7y 78| 11.74] 3563] 679] 55.53] 485] 4.25] 1361 2.08) 39.74 1015] 2594 51.86 1.98] 3157 1337 3.28] 42.62 4232] 642] 876 070| 548 7.6] 125 183 1155 2037 453 2.88] 863
. [o5 mm 953 17.7 5.79) 839
[Tmm 1.07 15.02) 259] 495 25.43| 42.04 1.67 47.15] 729 22.86 4] 3099 011] 049 130 1004] 496 1002 9.33] 2049) 042 17003] 1125] 53.64] 3892 16.18] 0.63 155 881 234 133 034 227
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