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-9
1015

14 1
16

12,43

BRI D )R 51 E F1R(COMP)E L UMFIEX KRR

104.504
0.031

12
0.040
28.833
0.026
0.108
14.371
0.009
16.346
39.685
0.525
0.024

1.459
0.310

13
0.125
19.357
0.014
0.006
0.994
0.027
75.960
0.099
0.406

0.227
0.195

0.028

14

0.013

91.753
1.776
0.019
8.903
0.061
1.385

15
10.210
0.126
0.136
0.017

2.638
0.045
33.109
0.204
13.150
6.308

1.082
22.624
0.020

EENHE
Element 9 10
[0} 2.974 -

P 0.005 0.055
S - 0.096
V _

Mn 0.011 -

Fe 0.384 41.158
Co - 0.768
Ni 0.043 -

Cu 4575 19.772
Zn 0.111  0.036
As - 41.095
Sn - 0.032
Sb 0.134  0.108
Pb - -
Ag 0.091 -

Bi 103.322  0.025
Ti 0.032 -
Ce 0.059  0.051
Total

111.741 103.196 107.549 101.751

97.497 103.979

89.713

Photo.2 R4 FAMIRAEH - EPMASIEHER
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FKB-3 &% No.2
DoB L, Bew- Es-
Ttboetch
Q@iBERV) 244 B3 EL
it4. S BHLRM (2 A
MR AR, KETR
FE R ARSA(CY)- T F(As)
ER )]

EENIE
Element 19 20 21
[¢] - - 12.417
21 2109 P 0062 0059 -
S - 0.117  0.010
v - - -
Mn - 0054 -
Fe 0010 0112 0.297
Co - - -
Ni - 0045 -
Cu 99.344 76.338  3.675
Zn 0072 0131  0.027
As 7.549 28.057 -
Sn 0.006 - 83.212
Sb 0.284 1.847 -
Pb 0.070 - -
Ag 0.054 0019 0.177
Bi - - 0.160
Ti 0032 - 0.004
Ce _ _ _o0es - _ _oot
Total 107.548 106.779 100.000
Element 5 6 7
Na,O - - 0.616
MgO 0.621 0.086 0.339
Al,O, 4345 0034 6.330
Sio, 0137 - 34.745
P,05 0.003 - 0.866
S - - -
K,0 - - 1.337
Ca0 0.057 0.709 10.991
TiOo, 0.306 0.074 0.308
Cr,04 0066 - 0.040
MnO 0374 0.042 0.248
FeO 79.229 1.689 13.894
As,05 - - 0.127
V,0, - 0.023  0.046
PbO 0077 0.162 23.618
CuO 0.761 0.474 1.549

[ 288 e OBNE B D RSTE TR (COMP) SEUKHEXIR | oy 030 toeaws 4250

ToTal 92.418 111.538 99.310

Photo.3 # Sfi% M BA MR AR - EPMAFHERER
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Element 1 2 3 4
-1 Na,0 - - - 0.561
17 MgO 0.028 0.123 0.523 -
18- Al,O4 0.050 0.853 2236 3998
SiO, - 0.082 - 28.702
P,05 - 0.206 0.008 0.964
S 0.004 - 0.007  0.126
K,0 - - - 1.327
CaO 0.732  0.094 0039 12147
TiO, - 0.596 0.095 0.085
Cr,0,4 - - - -
MnO 0.055 0.013 0477 0.138
FeO 1.340 42038 81.728 4.170
As,05 - - - 8.508
V,0,4 0.045  0.006 - -
PbO 0.047  0.206 - 31.536
CuO 0.932 53692 3533 8.167
SnO, 104.796 5.602 3.713 -
MoOj, - 0.048  0.009 -

ToTal  108.029 103.559 92.368 100.429

Element 17 18
0] - 11.245
P 0.202 -
S 0.243 -
\ 0.009  0.006
Mn - 0.066
Fe 0582  0.250
Co - 0.063
Ni - -
Cu 91.745 5499
Zn - 0.018
As 0.936 -
Sn - 82.782
Sb 0.585 -
Pb 1.012 0.028
Ag 0.094 -
Bi 1.125 -
Ti 0.051 0.043
Ce - -

Total 96.584 100.000

SBER R OB R O RS E TR (COMP) BLUHEHEXE |

Photo.4 FHl/ZD MM EPMAGRERR
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EENHIE

Element 14 15 16
Na,O - 0.065 -
MgO - - -
Al,O4 0.215 0.667 13.553
Sio, 1489 2562 21.596
P,0s 0441 0213 0544
S 0.016 0.065 0.422
K,0 - 0.003 -
CaO - - -
TiO, 0.024 0.096 0.432
Cr,04 0.023  0.019 -
MnO 0.039 - -
FeO 89.933 87.625 49.442
As,05 - - 0.009
V,0, 0.059 - 0.023
PbO - 0.031  0.012
CuO 0.025 - 0.075
Sn0, 0.064 - 0.087
ToTal 92.328 91.346 86.195

Element 8 9

P 0.057 0.045
S 33.932 32.765
\Y 0.022 0018
Mn 0.143  0.050
Fe 66.200 66.988
Co 0.040 0.077
Zn 0.014 -

Sb 0.041  0.081
Ag 0.015 -

Ti 0.012  0.027

Total 100.476 100.051

| @82 ELEAENM(FKB-13) D RSTEFR (COMP) BLUHEMXESE |

FKB-14

B RIEY
QvynfE;

@OEERIRG 77771
b EEAE KB AT IR

B

Photo.10 X8 RiEW D BAM TR - EPMAGRE#ER
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0. WEYEBEDT
1. 1&C&IT
FEVIEERG ORI, WY OMBIMNICEERE (Si0,) AEMUILE DT, MY MNb Lt o AH
O (FF2 b« A8—)b) &ixo THEPITERAMICHE > T\ 5, FEPIEREAR T, <
Ot f 72 I HIRE ENDGHRI L TRE - €8T A AETHD. A1 2 2E LD LT %A 2B
FPIOFRIER KO HEA - HERBEOHEER EISHINTWS (k2ih, 2000)

2. D&
MYV R ORI L EmRIE, S A =Xk (B, 1976) ZHWT. XOFIETIT-> 7,

1) k72 105°C C24RFE 1 Gifiz)

2) R 1 gl UERF40 p mD A5 A8 — R7%#10.02gi%11 (0. 1mgDFEE THER)

3) Bw&UFIK(EE (550°C « 6 WERE) 1c K % B e L

4) BEPKHERS (300W « 42KHz « 1070 1IC X %708

5) TRIEIEIC & %20 p mEL N Ok 7R 2

6) HAHK (FAFw ) LTI L35 — MER

7) s - B

A&, 400f5DRCHEMEE T, BEITA 2FHEYI O BREIHIIEIC k3 2 WY EE G (A 2 x5 &
LTI 7, alEE. 9 A —XAEM400LL FICR2 £ Tiio Tz TNRIEIETLIST— 1 1
Ko OREEICH ST %, ik 1ghz b DH T A — MBI, FHE NIWYERK L TS A
E— XD LR 2T T, R 1 grh OWYIEERB AR R kD Tz,
Fle. BLEAFRHICOW T COMEICERIONRIEE (1.0&E) & &MY OFERE (FEEhH
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L7ze THUCK D BV OESRWPEIE O HEEHI SR E2BARNICEDAZ T ENTES
(#21l1, 2000) o R #RHSDWTIE, FEYIAL R OHEEED 5 S BRFO LR 2 KD Tz,

3. DGR

(1) o¥Ees

B E NI RYERR A O DRI TO LB TH %, TNEDORHEEICOVTERETV., 7
OFERZR 1 BIUON 1, K2R Uize ZEEDFRHICOWVTHMEE 2R,

EESy

A 2 LEE (HoXEME) . IVE. YNBH, FUHM, AZAFER (BLICAAF
B . UV IYIRA (FHAYVERE)

(1 3 Fh— 2 ik

AZTE R (AZTIBAZTE V) avFavF I, YETE) . xPYHEHR (BEICAZT
JBRYHED | FRFPVEHIR (VY EF TPV FUS Y iR E) | SYavryEiR (3
VEI VIV THiLe) | xXT7E (RETE. RUIAFVIE) | K%

(1 2B —Z DAth)

R ERE, BIREREA (B ICHAHMMIEER) |« RS

eI

TIR LB . ZAFRL VYR (AR FE) . Fofh

(2) TEYIEERADREIRNR

1) REAE (K1)

KEH LD 2END 9FE TORBHEICOWT N ZIToTzs TORR. TMHO9E GUR 7.
8) Tld, FYYHMMBLLEINZ SRBE N, TV ITHRA, AZTHRL FF PR v
IPTEIR BXOBA (BERD 0758 U148 . ZA/FREELREDLNE, 58 Gf
KL6) 53 GREI3~5) I Tk, PV EIRIAKIEICEML, ARAFERNHEL T
%o Fioo 3EFE GREIS) TlkA xRSz, £ xOEREZXT00MH/gE RNMETH D .
VEBR DGR 21T 5 5 O HIWEAE L LT3 5,000M/g% FEl>TW%, 28 GLEL .
2) T, A, LFH GHEOXRELMID . IVE. INEE X 7rEiR ENHBIL, 2T
IR LT 05, A & LFME GHORLMIID OBEIE, WINE 70018/ gfE e ARV MET
b2, BEEVEROHEEERICKS L., SEELLXPVEHIENMERATHD, LLIK3IFTE
{IE>TW3%,

2) MEERRKEE (K2)

ERAHE T B X CEBEKICOWTONZITo . TOME., EAREK GUR4) Tld. X477
fifl, xPUEHRL I Y aPSEiR, R (ZFoft) xEMHI LS, WIS KD E
THs, METFEH GIR2, 3) T, XPYHIEDKFECHEML, YNBE, AXFER, ¥
TUYHEA, TFHR A8 HRENHBLTWS, HE RS GER 1) TH. BB RAED
WMRTHZH, ONER, AAFEREME SN a7, BEEDHEEOHEEERICKS
L. OEME L TR APV EHIRMERATH D, L ICHEMBERTELEo TV,
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5. WBMEBRADTO SHE SN DEE SRR

(1) RAKE

KL OHERPYREE, A X7 E (BEICAPTHED ZERE LTI TREELLEET S A
FEHEETH O, & UTHEFEHDO IFETEATIHINZ I AoNTEEZENS, £z, HEFHE
INTFTAE. 7R FREZEDORAR (RER) Dol TuwikeitEEnsg, M EPiE D NI
Tk, FVERAYYY TR EDOEBMMEDO NN RS NGZNT M5, AIEHETK U 2RI
Tl 7z < LEERmnzIgE U ie R Th > T L HEE S N B,

B TFE L 2 TlEA . 2HETIELFH GHOERKMID Mz, HEEVINEEN
HTH25T eh5, YRHIFLTRIES LFHEOLEM TN TE D, ZTh S5O T
WIZ TN OWYIEERBANEA LTz EZ BN, 2ETIE, PEGENSIVE. YNE, 27T
JENRDENTz, TDHIE, XTI ZTREIVUF VR EARBREDNE L, BEMD
AR A, B E L L TORFMEA W,

(2) FAEIERKIERE

EAHE T OHERRYRHE, AXTR (BLICxPVHED) ZEOMMEEZ AL LTy YRR E
EEFTEHAARMEETH O, L TEHORHHICIE S NNERAAFELRoNhzLEZbNS, £
Too BEFEAICIE S A @R EOBIAR (D Mol TwWiceHES %,

iR

R - BEEUEE (1986) HBIMIIIEEREADIREC & % & & RO 172 — i BUESHE R O SER2RL & LT —.
Bl L R 19, p.69-84.

LI (1999) HUMIEERIKITA B I 7 JUNRI O NGER RIS . SPUACHIZE, 38(2), p.109-123.
FILEL (2000) HIEEREIE (752 b - 48—)L) . B2 e i, [k, p.189-213.

WS (1976) FT b « A4/ S— LA WL D IEREIIIS (1) — B0 1 FRHEII O R IARUR & 2 R —. %
HE L FRRE, 9, p.15-29.
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#£1

R R A IR 8 1) 2 A EERR AR Sy ATt 2R

e (AT 0 X 10011 /g)

HiAR - R K g [ R DR SR

Sy JARE F4 1 2 3 4 5 6 7 8 1 2 3 4
A X F Gramineae

P Oryza sativa 7 7 7

I FHE (5 0 2 B Hordeum—Triticum (husk Phytolith) 7

EY Phragmites 7

vNEA Zoysia type 20 7 14

El= 2] Paniceae type 6

AR X B Miscanthus type 7 7 7 12 14 7

U7 YiEA Andropogoneae A type 20 34 39 53 64 33 13 14 27 7 43
2 iR Bambusoideae

A By Al Pleioblastus sect. Nipponocalamus 61 34 20 71 49 26 47 49 14 13 64 26

T Pleioblastus sect. Nezasa 272 262 319 558 643 469 377 194 341 301 455 103

T R Sasa sect. Sasa etc. 7 13 12 7 7 13 7

N = AN S (T Sasa sect. Crassinodi 14 13 26 24 35 13 27 14 27 27 28 26

~ X @ Phyllostachys 7 7

KoHEE Others 61 40 59 59 64 65 74 28 41 53 92 65
F oA FF Others

KRBT Husk hair origin 14 7 29 7 7 6

HeIREERR (R Rodshaped 54 47 26 147 113 16 27 35 55 13 78 26

KIS Others 163 168 124 176 99 78 121 139 68 154 114 110
TR Arboreal

TIE(AJE) Castanopsis 7 13 20 12 7 13 7 7 27 7 7

7 A XF Lauraceae 7 7 7 14 7 7 7

~ IR R XE) Distylium 7

Z DAl Others 41 20 26 12 28 39 40 35 27 13 14 13
T B AR RS Total 782 666 690 1170 1152 794 754 520 634 595 923 375
B b R OHEE A E R (AT : ke/nd-em) : AABLORLE A1 0 & E L TR

A % Oryza sativa 0.20 0.20 0.21

E g Phragmites 0.43

AR B Miscanthus type 0.08 0.08 0.08 0.15 0.18 0.09

A AR Pleioblastus sect. Nipponocalamus 0.71 0.39 0.23 0.82 0.57 0.30 0.55 0.56 0.16 0.16 0.74 0.30

FA Y Pleioblastus sect. Nezasa .31 1.26 1.53 2.68 3.09 2.25 1.81 0.93 1.64 1.44 2.18 0.50

F= i Sasa sect. Sasa etc. 0. 05 0.10 0.09 0.05 0.05 0.10 0.05 0.05

< Yo TR Sasa sect. Crassinodi 0.04 0.04 0.08 0.07 0.11 0.04 0.08 0.04 0.08 0.08 0.09 0.08
B OkE (%)

A X iR Pleioblastus sect. Nipponocalamus 34 23 12 22 15 11 22 37 8 9 24 34

E SN (R Pleioblastus sect. Nezasa 62 75 79 73 81 85 71 61 87 83 71 57

F= i Sasa sect. Sasa etc. 2 5 2 1 2 4 3 2

2 oA Sasa sect. Crassinodi 2 2 4 2 3 1 3 3 4 5 3 9

ALl E Medake ratio 96 98 91 96 96 97 93 97 96 92 95 91
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(1) REKXHE

B RO 9 S FERD 5 IS AT TE, fERA I E iy o7z, HAHHED 3 JEh 5 LT
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FIFEFIERA X EDOFEARFNVER L TOIATRRMEDNE R 5N S, BRI E NawER L
LTI, #td U Bz 0 IR I HERBRED N TIEm 7 EOAREDEEN MRS NIz LR &N
EXABNS,

(2) FREIRERS

BRI T, [EMAHE O E NG & SR PEREOHEE ZWHETH 20, JAIICIE
FJEFEPA ARG EDREAR, BRXUAF, xVEHEHEERTE (Fuxy - 7hxY) (7
V. VABEEDADET L TOIRIEEMENE A 5 ND, LMD ENAZVERE LT, #i
DX ETENEZABNS,
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BEIER (1993) 1EM D HEIC X 5 HEREIE R, #ikE O HAS 108 5 BRI D E, A)IIEE,
p.248-262.

SBEE=RE (1973) HARYIOIEKTRE. KBiing B8R 2 Y REIE H %25 5 4, 60p.

AR (1967) {ER3#T. (55 FHbE, p.82-110.

FRRFRL (1980) HAFE/ER O, KB H S8 YRR e H %25 134, 91p.
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X2 WERERBEYNIB T 500k

UEPNIA g [
F4 s 2 3 4 6 7 8 3

Arboreal pollen RN (@)

Pinus subgen. Diploxylon ~ W SRR AR 2

Cryptomeria japonica AX 7

Taxaceae-Cephalotaxaxeae-Cupressaceae A FAB—A XTYE-t /X8 3

Castanea crenata 7Y 3

Castanopsis A& 2

Quercus subgen. Lepidobalanus aFIlwaS g 1 3

Celtis-Aphananthe aspera T ) XE-LT ) F 1
Arboreal - Nonarboreal pollen IR - BARTERY

Moraceae-Urticaceae 7 IR Z 7 3 F} 1 1
Nonarboreal pollen FRAERY

Gramineae A R 25 13 5 2

Chenopodiaceae-Amaranthaceae T HYR-E 2R 1

Ranunculus XUARU TS 1

Cruciferae 77T R 1

Haloragis-Myriophyllum TV N ITYE-T R 1 1

Asteroideae E/Ai 5 1

Artemisia IEXE 18 12 6 1
Fern spore A E T

Monolate type spore = SAuEd 2 14 1 2

Trilate type spore ECSiAnEs 2 3 3 1

Arboreal pollen BEARTER 1 3 18

Arboreal * Nonarboreal pollen BIA - BAAERY 1 1

Nonarboreal pollen BALCK 49 26 14 4
Total pollen e A 51 30 14 0 0 0 22
Pollen frequencies of lem® B Lem®h O fERy S B 3.4 2.2 1.0 1.4

X10° X10° X10° x10°

Unknown pollen A IFEAER 5 6 3 1
Fern spore Dk lEs 2 5 17 2 0 0 2
Helminth eggs T RIp ) ) ) ) ) () )
Stone cell Al ) () () ) () () ()
Digestion rimeins B & 7 {HALFRIE (=) (-) (-) (-) (-) (-) (-)
Charcoal fragments TR AL CH) H) ) <) (+) (+) <(+)
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3. ®BR

(1) niEes
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Y, HEEDOERMEIC DWW T Lowe (1974) i (2005) . FEEEEEICDWVW TR/
(1986) . ERBHEERERE QMK AR SV UKERIC DWW TI/MZ (1988)  BIKAERICDWNTIE
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(BT AE]
Hantzschia amphioxys, Neidium affine, Nitzschia nana. Pinnularia appendiculata, Pinnularia

obscura, Pinnularia subcapitata

(2) EREEDRH
1) REXE
EMEE GARL7) T, HRgAHi S Nah -7,
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Reserch Center,333p.
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appendiculata

10um

— 122 —



#® 3 WERAEFEPNI B U DEER TG R
HPEAE AR

KGR
N*Eﬁ 7 3
BV (YK AR
Hantzschia amphioxys 5
Neidium affine 1
Nitzschia nana 1
Pinnularia appendiculata 1
Pinnularia obscura 1
Pinnularia subcapitata 21
& &t 0 30
ARIAE 3
% 3
FRRL T on” o 0> B 6.6
X 10 18
SR RAER (%) 91.7
2@ '
2
MR (UK A7)

ta

m
w
i

~

S
2 = 3 El B
g Ss =~ 1 5
S..85F 5k )
SRIERLS ok
S T3S = 7 R
m“@g S ? 9 4 8 el i 2
£<85% % e 8
gESSS < #
SESS8EE S P
SS=S8 = i
or  — — T==Ad 8 & BE
el |1 | WIRREFIFE PR3 B R BHE R S AT
2
50
EigtatE 3
5
gifarre [ | o | ®7 \
TELAEJECHS [ -
100f~
PPN
07 = - -
50 :
8 A2 | 1
| estrrrr it
TELA JEC
i T_ 3 7 0 1 2
@E’Eﬁ«ﬂ(ﬁ*ﬁ t‘iib\ ﬁ{[ﬁl/cms
F+ e 3

M4 REEEFERNCIS T D EEERS AT 7T A
R RFEFRES MR 31T 2 R ER i

— 123 —



(4) PR EREEARNE
MR BRI

1. 1 &C&IT
FCE P R AR E I, YEA R BYIEEUR B X 0 YA NICE D A E N7z U R %
(14C) DEED, BEHEREBIC X ORI E L ICP T 5 L 2R LIERHEETH S, i
ARPRF L Eoaygik, &, Hi, HE, 8 ERIEY R ENHERSR LR D . K5 JTHH]
X COERMUEMNAIRETDH %

2. #MERE
RFEIC, AURIOLRINE . FEEH, AL - ARESE B KOMEE 2R,

Bk B ELE T (e RAITALER - 353 WL E
No. 1 [##1, PI, AEBF A Fe-7 V7 U -FRYEE |AMS
No. 2 |¥&3, P2, FEIEBF (IR fe-7 v U -BRUEE  |AMS
No. 3 |3#3, P2, #iJ7 A fe-7 71 U -BETES |AMS
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(4) BEMR (Calendar Years)

2 DT RRIE SO M BRI DA EIC K 2 K&UHMCIREE DA H)H K U1C O FRHIADE W 282 1
T3 LT, KOEBROERMIEDF ST ENTES, BERBEIE, EREMOBAEROD
FEZR 14CHIEM B X OV > dDU/Th (U5 2/ b D L) FEREUCERD LRI X DIERE Nz
#EIEIER (IntCal09) Z i L7z,

JEAEARIE, MCHERED 2 DI Z B E I IRE L TEROEZ R L, T T TIMERER 2 o
(95%HEHR) TR LTce MIEMIRNAZEZFR TR, EROEMNEKLEND 558 H 5,

B [JIFE No. | RMHIE 14C 4Ef%| & 13C|14C 4R B (IEAEAY)
(Beta-) (#£ BP) (%o) (4£ BP) 2 0 195%HEHR
No. 1 [357303 120030 -25.2  [1200+30 |CalAD720-740, 770-890
No. 2 [357304 137630 -27.2  |1340+30 |CalAD650-690, 750-760
No. 3 [357305 122030 -26.1 [1200+30 |CalAD720-740, 770-890
No. 4  |357306 127030 -30.0 [1190+30 |CalAD730-740, 770-900, 920-940
No. 5 |357307 134030 -26.6 [1310+30 |CalAD660-730, 740-770
No. 6 357308 121030 -24.9  [1210+30 |CalAD710-750, 770-890
No. 7 357309 124030 -25.6  [1230+30 |CalAD690-880
No. 8 357310 112030 -19.2 1220430 |CalAD690-750, 760-890
No. 9 357311 185030 -25.0 |1850+30 |CalAD80-240
No.10 357312 126030 -24.8 [1260+30 |CalAD670-780, 790-810, 850-850
No.11 |357313 100030 -24.2  [1010+30 |CalAD990-1040, 1110-1120

HEMSES © K[E Beta Analytic Inc, BP : Before Physics, Cal : Calibrated, AD : FHJE

4. FAR

I#EEREEIHE (AMS) 1S K 2 BEHERZEFAGIE DASR. No. 1 Tld1200£304EBP (2 0 D
JEEACTAD720~740,770~8904) . No.2 Tld1340+304BP (AD650~690,750~7604F) .
No. 3 TlE1200£304EBP (AD720~740,770~8904F) . No.4 Tl31190E=304EBP (AD730~
740,770~900,920~9404) . No.5 TlZ1310E£304EBP (AD660~730,740~7704) . No.6 T
1$1210+304EBP (AD710~750,770~8904F) |, No.7 TlX1230+304BP (AD690~8804F) .
No. 8 Tli31220£304BP (AD690~750,760~8904F) . No.9 TIX1850+304BP (AD80~240
) | No.10TIZ1260+304BP (AD670~780,790~810,850~8504F) . No.11TlZ1010£30
fEBP (AD990~1040,1110~11204F) DEMREMNES NIz,

ZD2%5, No.1, No.3., No.4., No.6. No.8. No.l0TIEBEFERDFERMEN LK E <755
TWVAEH, TNERYRADOKIEHENA R ERTDTH 5, £, AKEHEREY (No.9.
No.11) 1 X ZFEMRPERERIZ, ZOHERYI D ER T NI LIFOFNREZRLTED, fbEE LT
DERBEIINTLE—BLEWEEDH S,
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Paula J Reimeretal., (2009) IntCal 09 and Marine 09 Radiocarbon Age Calibration Curves,0—50,000 Years

cal BP.Radiocarbon,51,p.1111-1150.

R (2003) M TERSREEAANE M & IBEEAIRIE. BRETE Y~ = a7V, [AdE, p.301-322.

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

Radiocarbon age (BP)

1300

1280

1260

1240

1220

1200

1180

1160

1140

1120

1100

1080

(Variables: C13/C12=-25.2:lab. mult=1)
Laboratory number: Beta-357303
Conventional radiocarbon age: 1200+30 BP

2 Sigma calibrated results: Cal AD 720 to 740 (Cal BP 1230 to 1210) and
(95% probability) Cal AD 770 to 890 (Cal BP 1180 to 1060)

Intercept data

Intercepts of radiocarbon age
with calibration curve: Cal AD 780 (Cal BP 1170) and
Cal AD 790 (Cal BP 1160) and
Cal AD 810 (Cal BP 1140) and
Cal AD 850 (Cal BP 1100) and
Cal AD 850 (Cal BP 1100)

1 Sigma calibrated result: ~ Cal AD 780 to 880 (Cal BP 1170 to 1060)

(68% probability)
1200430 BP Charred material
T T T T T T T T T
L) | A
P T
5
| I ||
| [ T
1=
T T T T T T T T T
680 700 720 740 760 780 800 820 840 860 880 900
Cal AD
References:
Database used
INTCALO9

References to INTCALO9 database
Heaton,etal., 2009, Radiocarbon 51(4): 1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al, 1993, Radiocarbon 35(1):137-189, Oeschger.et.al, 1975, Tellus 27:168-192
Mathematics used for calibration scenario
A Simplified Approach o Calibrating C14 Dates
Talma, A. 8., Vogel, J. C., 1993, Radiocarbon 35(2):317-322
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

Radiocarbon age (BP)

(Variables: C13/C12=-27.2:lab. mult=1)
Beta-357304
1340+£30 BP

2 Sigma calibrated results: Cal AD 648 to 690 (Cal BP 1302 to 1260) and
(95% probability) Cal AD 750 to 762 (Cal BP 1200 to 1188)

Intercept data

Laboratory number:

Conventional radiocarbon age:

Intercept of radiocarbon age

with calibration curve: Cal AD 664 (Cal BP 1286)

1 Sigma calibrated result: Cal AD 656 to 676 (Cal BP 1294 to 1274)

(Variables: C13/C12=-26.1:lab. mult=1)
Beta-357305
1200+30 BP

Cal AD 720 to 740 (Cal BP 1230 to 1210) and
Cal AD 770 to 890 (Cal BP 1180 to 1060)

Laboratory number:
Conventional radiocarbon age:
2 Sigma calibrated results:
(95% probability)

Intercept data

Intercepts of radiocarbon age

with calibration curve: Cal AD 780 (Cal BP 1170) and
Cal AD 790 (Cal BP 1160) and

Cal AD 810 (Cal BP 1140) and

9 abilit
(68% probability) Cal AD 850 (Cal BP 1100) and
Cal AD 850 (Cal BP 1100)
140 1340230 BP Charred material 1 Sigma calibrated result:  Cal AD 780 to 880 (Cal BP 1170 to 1060)
T T T T T T (68% probability)
1420 - N 120030 BP Charred material
1300 T T T T T T T T T
1400 4
1280 B
1380 o -
\ 1260 i b | ‘ B
-
1380 T 1240 b
1340 |
& 1220 L
5 Lo Ll
1320 g 2 1200 I I I
N T
g
1300 o g £ 1180 4
& g
1280 4 T ! 4 8 1160 1
1260 o - 1140 Al
1240 | — 1120 4
1100
1220 T T T T T T
620 640 660 680 700 720 740 760 780
Cal AD 1080 T T T T T T T T
680 700 720 740 760 780 800 820 840 860 880 900
Cal AD
References: References:
Database used Database used
INTCALO9 INTCAL09

References to INTCALOY database
Heaton,et.al.,2009, Radiocarbon 51(4):1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4): 1111-1150,
Stuiver.et.al.1993, Radiocarbon 35(1):1-244, Oeschger,etal 1975 Tellus 27:168-192
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322

References to INTCAL09 database
Heaton,et.al, 2009, Radiocarbon 51(4):1151-1164, Reimer.et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al,1993, Radiocarbon 35(1):137-189, Oeschger,et.al., 1975, Tellus 27:168-192
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. 5., Vogel, J. C., 1993, Radiocarbon 35(2):317-322

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

Beta Analytic Radiocarbon Dating Laboratory

4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (303 « Fax: (31 964 + E-Mail:

Beta Analytic Radiocarbon Dating Laboratory

4985 SW. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 + Fax: (305)663-0964 + E-Mail: beta@radiocarbon.com

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables: C13/C12=-30:lab. mult=1)
Beta-357306
1190+30 BP

Cal AD 730 to 740 (Cal BP 1220 to 1210) and
Cal AD 770 to 900 (Cal BP 1180 to 1060) and
Cal AD 920 to 940 (Cal BP 1030 to 1010)

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated results:
(95% probability)

Intercept data

Intercepts of radiocarbon age
with calibration curve: Cal AD 830 (Cal BP 1120) and
Cal AD 840 (Cal BP 1110) and

Cal AD 870 (Cal BP 1080)

1 Sigma calibrated result:  Cal AD 780 to 890 (Cal BP 1170 to 1060)

(Variables: C13/C12=-26.6:lab. mult=1)
Beta-357307
1310£30 BP

2 Sigma calibrated results: Cal AD 660 to 730 (Cal BP 1290 to 1220) and
(95% probability) Cal AD 740 to 770 (Cal BP 1210 to 1180)

Laboratory number:

Conventional radiocarbon age:

Intercept data
Intercept of radiocarbon age

with calibration curve: ~ Cal AD 680 (Cal BP 1270)

Cal AD 660 to 690 (Cal BP 1290 to 1260) and
Cal AD 750 to 760 (Cal BP 1200 to 1190)

1 Sigma calibrated results:
(68% probability)

68% probabilit; 131030 BP Charred material
( P y) 1420 T T T T T T T T T T T T T
1190+30 BP Charred material
1300 T T T T T T T T T 1400 q
1280 + - 1380 o |
1260 + l B 1360 - T i
R Eiaill 7
1240 - B 1340 l 4
&
3
— 1220 E 2 i
% E 1320 ‘
o - 8
g 1200 | £ 1300 B
§ T T 8
§ e I | ! 1 & 1280 T B
g T
3 ]
o« 1160 1260 l N
1140 ™ [
1240 A |
1120 12204 i
1100 .
1200 T T T T T T T T T T T
= | — 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780
1080 T T T T T T T T T Cal AD
700 720 740 760 780 800 820 840 860 880 900 920 940
Cal AD
References: References:
Database used Database used
INTCALO9 INTCALO9
References to INTCAL09 database References to INTCAL09 database
Heaton,etal., 2009, Radiocarbon 51(4):1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4):1111-1150, Heaton,etal.,2009, Radiocarbon 51(4):1151-1164, Reimeret.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver.et.al, 1993, Radiocarbon 35(1):137-189, Ocschger.et.al. 1975, Tellus 27:168-192 Stuiver.ct.al,1993, Radiocarbon 35(1):137-189, Oceschgeret.al. 1975, Tellus 27:168-192
Mathematics used for calibration scenario Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates A Simplified Approach to Calibrating C14 Dates
Talma, A. 5., Vogel, J. C., 1993, Radiocarbon 35(2):317-322 Talma, 4. S, Vogel, J. C., 1993, Radiocarbon 35(2):317-322
Beta Analytic Radiocarbon Dating Laboratory Beta Analytic Radiocarbon Dating Laboratory
4985 SIV. 74th Court, Miami, Florida 33155 » Tel 7-5167 + Fax: (305)663-0964 + E-Mail: com

4985 SW. 74th Court, Miami, Florida 33155 + Tel: (305)667-5167 + Fax: (305)663-0964 + E-Mail: beta@radiocarbon.com
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

Radiocarbon age (BP)

1320
1300
1280
1260
1240 -1 |
1220 |
1200
1180
1160
1140
1120

1100

(Variables: C13/C12=-24.9:lab. mult=1)
Beta-357308
1210+30 BP

Cal AD 710 to 750 (Cal BP 1240 to 1200) and
Cal AD 770 to 890 (Cal BP 1180 to 1060)

Intercept data

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated results:
(95% probability)

Intercepts of radiocarbon age
with calibration curve: Cal AD 780 (Cal BP 1170) and
Cal AD 790 (Cal BP 1160) and

Cal AD 800 (Cal BP 1150)

1 Sigma calibrated result:  Cal AD 770 to 880 (Cal BP 1180 to 1070)

(68% probability)

1210430 BP Charred material
T T

I

T T T T
780 820 840 860
Cal AD

T T T T
680 700 720 740 760 880

References:

Database used
INTCALO9

References to INTCAL0Y database
Heaton,etal., 2009, Radiocarbon 51(4): 1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4):1111-1150,

wiver, et.al, 1993, Radiocarbon 35(1):137-189, Oeschger,etal, 1975, Tellus 27:168-192

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322
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Beta Analytic Radiocarbon Datin
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

Radiocarbon age (BP)

1340

1320 |

1300 |

1280 |

1260

1240

1220

1200

1180 |

1160 |

1140

1120

(Variables: C13/C12=-25.6:lab. mult=1)

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated result:
(95% probability)

Intercept of radiocarbon age
with calibration curve:

1 Sigma calibrated results:
(68% probability)

Beta-357309
1230+30 BP
Cal AD 690 to 880 (Cal BP 1260 to 1060)

Intercept data
Cal AD 780 (Cal BP 1170)

Cal AD 720 to 740 (Cal BP 1230 to 1210) and
Cal AD 770 to 780 (Cal BP 1180 to 1170) and

Cal AD 790 to 810 (Cal BP 1160 to 1140) and
Cal AD 850 to 850 (Cal BP 1100 to 1100)

1230430 BP Charred material
T T

T T T T T T T T T T
660 680 700 720 740 760 780 800 820 840 860 880

Cal AD

900

References:

Database used
INTCALO9

References to INTCAL0Y database
Heaton,etal., 2009, Radiocarbon 51(4): 1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al, 1993, Radiocarbon 35(1):137-189, Oeschger.et.al., 1975, Tellus 27:168-192

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322

Radiocarbon age (BP)

1320

1300

1280

1260

1240

1220

1200

1180

1160

1140

1120

1100

(Variables: C13/C12=-19.2:lab. mult=1)
Beta-357310
1220+30 BP

Cal AD 690 to 750 (Cal BP 1260 to 1200) and
Cal AD 760 to 890 (Cal BP 1190 to 1060)

Intercept data

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated results:
(95% probability)

Intercept of radiocarbon age

with calibration curve:

1 Sigma calibrated results:
(68% probability)

1220130 BP

Cal AD 780 (Cal BP 1170)

Cal AD 730 to 740 (Cal BP 1220 to 1210) and
Cal AD 770 to 830 (Cal BP 1180 to 1120) and
Cal AD 840 to 870 (Cal BP 1110 to 1080)

Charred material
T

T

T T T T T
660 680 700 720 740

References:
Database used
INTCAL09
References to INTCAL09 database

T T T T T T
780 800 820 840 860 880
Cal AD

T
760 900

Heaton,etal., 2009, Radiocarbon 51(4): 1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al, 1993, Radiocarbon 35(1):137-189, Oeschger.et.al, 1975, Tellus 27:168-192

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322

Beta Analytic Radiocarbon Dating Laboratory

4985 SIV. 741k Court, Miami, Florida 33155 + Tel: (305)667-5167 « Fax: (305)663-0964 » E-Mail: beta@radiocarbon.com
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Beta Analytic Radiocarbon Dating Laboratory

4985 SW. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 + Fax: (305)663-0964 + E-Mail: beta@radiocarbon.com

Radiocarbon age (BP)

1940 4

1920 4

1900 o

1820

1800 o

1780 o

1760 o

1740

1850+30 BP
0

(Variables: C13/C12=-25:lab. mult=1)

Beta-357311

185030 BP

Cal AD 80 to 240 (Cal BP 1870 to 1710)

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated result:
(95% probability)

Intercept data

Intercept of radiocarbon age

with calibration curve: Cal AD 130 (Cal BP 1820)

1 Sigma calibrated result: Cal AD 130 to 220 (Cal BP 1820 to 1730)

(68% probability)

Organic sediment
T

100 120 160 180 200 220

References:

Database used
INTCALO9

References to INTCAL09 database
Heaton,et.al. 2009, Radiocarbon 51(4):1151-1164, Reimer,et.al, 2009, Radiocarbon 51(4): 1111-1150,
Stuiveret.al,1993, Radiocarbon 35(1):1-244, Oeschgeret.al. 1975, Tellus 27:168-192

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables: C13/C12=-24.2:lab. mult=1)

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated results:
(95% probability)

Beta-357313
1010+30 BP

Cal AD 990 to 1040 (Cal BP 960 to 910) and
Cal AD 1110 to 1120 (Cal BP 840 to 840)

Intercept data

Intercept of radiocarbon age
with calibration curve:

1 Sigma calibrated result:

Cal AD 1020 (Cal BP 930)
Cal AD 1020 to 1030 (Cal BP 940 to 920)

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables: C13/C12=-24.8:lab. mult=1)

Laboratory number:
Conventional radiocarbon age:

2 Sigma calibrated results:

(95% probability)

Intercepts of radiocarbon age
with calibration curve:

1 Sigma calibrated result:
(68% probability)

Beta-357312
1260+30 BP

Cal AD 670 to 780 (Cal BP 1280 to 1170) and
Cal AD 790 to 810 (Cal BP 1160 to 1140) and
Cal AD 850 to 850 (Cal BP 1100 to 1100)

Intercept data

Cal AD 720 (Cal BP 1230) and
Cal AD 740 (Cal BP 1210) and
Cal AD 770 (Cal BP 1180)

Cal AD 690 to 780 (Cal BP 1260 to 1170)

(68% probability)
1010£30 BP Organic sediment
1120 T T T T T T T
1100 o -
1080 o -
2
1060 |
1040 -
T |
g Bl
& 1020 B
2
é 1000 -
8
& 980 4
960 -
940 o
920 o -
900 T T T T T T
960 980 1000 1020 1040 1060 1080 1100 1120
Cal AD
References:
Database used
INTCALO9
References to INTCAL09 database
Heaton,et.al., 2009, Radiocarbon 51(4):1151-1164, Reimer.et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al, 1993, Radiocarbon 35(1):137-189, Oeschger.et.al., 1975, Tellus 27:168-192
‘Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. S., Vogel, J. C., 1993, Radiocarbon 35(2):317-322
Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 + Tel: (305)667-5167 * Fax: (305)663-0964 * E-Mail: beta@radiocarbon.com
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Tel: 305-667-5167
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Delivered On Time beta@radiocarbon.com
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126030 BP Charred material
1360 T T T T T T T T T T
1340 B
1320 3 4
1300 4
1280 1 g
T
% | |
& 1260 t -
® T T
H
£ 1240 i
8
& 1220 L e
1200 > L‘ |
1180
1160 o
1140 T T T T T T T T T T
640 660 680 700 720 740 760 780 800 820 840 860
al Al
References:
Database used
INTCALO9
References to INTCAL09 database
Heaton,et.al, 2009, Radiocarbon 51(4):1151-1164, Reimer.et.al, 2009, Radiocarbon 51(4):1111-1150,
Stuiver,et.al, 1993, Radiocarbon 35(1):137-189, Oeschger,et.al., 1975, Tellus 27:168-192
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates
Talma, A. 5., Vogel, J. C., 1993, Radiocarbon 35(2):317-322
Beta Analytic Radiocarbon Dating Laboratory
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The Radiocarbon Laboratory Accredited to ISO-17025 Testing Standards (PJLA Accreditation #59423)

Quality Assurance Report

This report provides the results of reference materials used to validate radiocarbon dating results on unknown materials,
prior to reporting. Known age reference materials were analyzed as QA measurements to verify the accuracy of the results.
These are analyzed in multiple detectors. This report quotes the results of the QA measurements.

Report Date:
Submitter:

August 27, 2013
Mr. Sumihisa Matsuyama

QA MEASUREM

FIRI-I wood standard (international standard)

The Radiocarbon Laboratory Accredited to ISO-17025 Testing Standards (PJLA Accreditation #59423)

Quality Assurance Report

‘This report provides the results of reference materials used to validate radiocarbon dating results on unknown materials,
prior to reporting. Known age reference materials were analyzed as QA measurements to verify the accuracy of the results.
These are analyzed in multiple detectors. This report quotes the results of the QA measurements.

Report Date:
Submitter:

September 3, 2013
Mr. Sumihisa Matsuyama

QA MEASUREMENTS

FIRI-I wood standard (international standard)

Expected value:
Measured value:
Agreement:

Reference Sample
Expected age:
Measured age:
Agreement:

Reference Sample
Expected age:
Measured age:
Agreement:

Reference Sample
Expected value:

Measured value:
Agreement

COMMENT: All standards were within accepted ranges.

4490 +/- 40 BP
4500 +/- 40 BP
accepted

18310 +/- 70 BP
18270 +/- 70 BP
accepted

29330 +/- 300 BP
20340 +/- 180 BP
accepted

360 +/- 40 BP
380 +/- 40 BP
accepted

Expected value:

Measured value:

Agreement:
Reference Sample
Expected age:
Measured age:
Agreement:
Reference Sample
Expected age:
Measured age:
Agreement:

Reference Sample

Expected value:

Measured value:

Agreement:

4490 +/- 40 BP
4430 +/- 40 BP
accepted

18310 +/- 70 BP
18360 +/- 70 BP
accepted

29330 +/- 300 BP
29360 +/- 150 BP
accepted

360 +/- 40 BP
290 +/- 40 BP
accepted

Validation: @MCA«) M

Date: August 27,2013

COMMENT: All standards were within accepted ranges.

Validation: @MCA«) M

Date: September 3, 2013
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