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lE{f {f AEri ti-df+ L ft a \h Hfii H f*F I : *; v . < A,nt 5 fr 6 r6fe r'ts : 6 {&, ilt+;E#ffi fg+

H.&h'+fri+6:ffi r, ,(a;'o c ttz c ftnlj€iEE-c b E: 6'.|HE++fi\&>6 " (ffi 4 H)
eH-a6giEtrrft * o Effi r& # n I 1 00 % t. I r, .]EA | : t*. H 4t {E/n',ErlifiR t* I * t, /- D n b tL

/3 t, rfl\, trff fi ,#r\ 70-80% (' b 6 ffi 6, 2- 3,Xn0)HIA{+/tr'EtJFltRrr ru : 6 a L rlffl b f,L(
l, ,6. tE 4l

Hfuf6hbrlo4#El*. #t*a 6 13CiEr\A*ii-25%"a'b->f:tt-, ztLtErFL L(. 6

HffiriF{E8 ttt:6 r3C IEt o#.Lffiv''(t#rE-d-6" -25%oi*, Wkt&vha 6 '3C +r€fH('&)

6. L# rl n{lEor* iltH#-ct*a'o c iHE t:if L ( 6 .'o c ffi Y€iHE t.*f9- 6 ?itj € * f,r./c'a c

iH,Ha;FlJA & L(;+H Str6 o-.r". Ef*i:ffirEnsZ'FTb 6.

#**o "c H,Ht*, "c iHE & lEt*i:, ln6*Sllr g ?frj€3 )rvf:#tt'*al3c iHH & 6 r3c,f6

n\ffifuoH#ffif+ ox2 I:*tt6yL("c: t"c.) ,*or"t(\3c tlzc) oxzi"RES tL6. ?T';-l't-D, i[

1 1
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2-2-3 BP €'{'tn' Erffi€'ft^ o;Wt

2-1 €-rr"d^r/:E g . BP +'ftll 0 BP:AD1950 L E#3tr16nj, H#€/rgl*HftrffiE+-

{tl:634 76. & tJ("8 ttv\" <:tLtJtffiffi+D 'uC /HHliHl:---E("b5: L tffiffiL L<
\ , '6f :* ; r :h6"

F:#;, a F-K6. fr 6 ++#fi ' v) k'I+ 6 t E I :. +'ft, j A n. o ('v r Zr 6 o A-i{f+ & l- { /E!j €f 6 :

& -c Bp +{t /d J6+{t i :x:f ffi 3 t. 6 +if ,i# b tr.( r., . 6. . ) >< t.*f:f *, *' b BP F,ft -

lE +"ft&E&#R(caiibration curwe) L rylfit6 frf#r\'fF,EE 5 t1'6. :oFSR.h'b|A C'HED#+

*.4\,a-affi'{6: L ri("* 6.

n4troitEF*#JDEfrtt & L(i*.EDtY,./z:fBr,,f:Efrklt t'iii)6. Ff#4"{tl*oflJffiDl&,,

iffi id{'i€i# o +ft#wffi+h t i 4 c +,ft a{l ff i*("nu E L. FiE *! trF. t'ti 4 fi it t" fr> 6 " 
q'.xfr ti. +

Ffi i : x "> T r#F5,fu n\AILf 6 f: h t : h 4 ffi fr D++,H t ++ -; f:j*ffiFt o>tr nr E H H! ( 1 €€ ) | :

&/J<v rtr f 0)(". +ffiL lEf*. :Dtrkw.z6: & ("!Fffiff-,Ral<b6: ! i;r* 6. wffi
,tr{:ffi61,2t5 A Lffi+IJZ<EHE("&) r, . +t!E'l*FE bttf:ffiEftrtrtn|"3)rtb " E 4--."1*A.E iffir\

\n btL< t3 D . 37 4A0 +Hi 06+,ffl o-;" C IHE&+4.6hi\f+ brr(r, 6.
E+{t a b aw. &t-f 'nF! l : 6um 3 f, 6 +'iE # f# i*. Etx c =* 4: +f+(\+ D +lt t

,H L,(FmAg8IJ''o C iHtr anUE \-fr-i * I t . t :/ j +ffi k r t :/ - | u, ^+4\$J€if&.c
''c F{tiF|J€y*("iFlJ€ t-f:f *F &ffiv '({FBt5f,r,f:. Bp +,ft-tg+,{tFirE#f&rh6" ffi^
,+ffiLffi r,'( 11850 +Ht0g+,ft)* -e. iEi+,K c:-t#\t#t?w . t > i |aE+&H v.<
11850-15585 4-'Hi. +r:/ j(LEDltkffiv \( 15585-40000 FBitcFfrof * ' fi\ t bf,L(r,.6.

tE 5l

E&T *o F r :,fE ffi -c' * 6 ffi E ffi ffF A ffi.ffi-tr 4t D r I. Etr 6 fr lttffi v, <FiE #ffi&.-L)'? :

i. E, € * H 3 rL 6' o c iHE or#E +tr6h L tb 5Efrfrn\# tur f ' 6 "

Affi [8,e) of *F aL & I:lFFr.Sttt:*]E-/u f 7 ̂  [to) t*X< Affi3fl,{*i 9. BP

+-'ftr' l, l6+'ft ̂  DN&tJid n rcXfu T 3 6 t a |:/g. ( t,' 5 "
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2-3 fril€frlF t2-41

14 c iHErHrJ€t. *c r, \ (. q.& <"1*. 2- 3" I Erd^r 5 B #a+#l* i. D 2- 3- 2 E-f' S,{ 6 l[r6ES

H.Eh'tfrl*,rti+ffi<"b5. t-i't-. €rr#Hrlt&F!#r,'F,fto#f,1.{"bi'1tf,, Bffiatffi*a>

, Ur)6**H€t'tf l* j 9 fe+#8 t4. I < <' * 4 &A f\ h 4 t: h . -'&t+ D +l+l : I o ( iF{E

fii*e)*E,z,wrt\h6"

2-3-L B i&a+#th

"c H. t&hltrEg'L("N i:fs6 & * S ffitbkfi-r5" 614a;Fif.i6Et*''C',R _t.yv,lt\f 6

f:h. l.ftffiffiffiJ_aw:-.frkfr-ra Bf#tit#.6: & i:i 4 . -ad++/)''c 
HHaiF|]€J-6: L

i\EHE-7.*-b 5.

Libby (: I o ( 1950 Ft _,74ry5 *'uf:to C iHEAlJFr."f l, Scleen-w'all counter L 4iiNl6 GM

;f#€ntffiv, bh/:" Libby {l cM -=,t#Ean v- r^v, > F"*^#,1:frf+t.b-a6# Lf:7+

/v7 7 ̂ ffi#t8.0 , T tv:i:z-tf vylv+r*{d.tb9fiEnz & L(++  L. Btfll+Wt1rlts.a-

titt-:'f:"

: o tif |d, -;i{f+--Egt' ffi tFffi# t \&6 wi.frkh+ +*wT th t t i. 6 tE * D EEE,itt,, -df+n I p

ffie1-F&.Wi_6*/:e>#&F)t4rr{*T-{-6lr }.o^,F.r\&)6. Z:(". -df+aI F Y, :r-f v

v. -t:2. *HEtv.ffi#/JL'oft,{+{.L(,)fi{E (alFbL4ftJiI#{Et*) t,. -rv€:,, } ' )
-tv40)&{#i. L(a)iF{E ({&W>>t v-> a >it#]il rt;ftftbtv5 t ) l:/t.>f:.

(1) r' b 6 Ar. 6 I ) i :'o c it&fifr€ r b 0 fr.I\o> ffi# 1 g T { 4- 5 tgit 7 IH Lh'wtLlJ r,,/:

b, +A.D+\YJ tv (g 4,ftr) AFH+F'I (#+B+ffi) i'fJ( 6 FR"=tiflJ L/riJtrtj/r b /i1,..

*/-, IFIJEFR'Fi* 3-4 F+Bt*<'<"b6"

2-3'2 l[E**H€/n'+fr1*

l[E*$H€ /itfi l*(Accelerator Mass Spectrometry:AMs) r lJ. n|J€ffif+e 4 n' :/ ML ( €
tE T rtEfr L. &T4 i r X -> T H=Et /i}ffi-f 6 fr Wfi; -fit i r# t, f,i,i r, . 6.

f f i#@4AFDW.€h'+fr6:4 Lf : t86. '*c i*12cH,- .  "cH- . 'oN +lFl€t)+ 4 t> L o-. t

1t)



AHE, I E ffi r h 6 f: b E&iF{J En \ (" 3 -t-. tFfi{ /* H€Atf i* (" i*ru € i* T "l 6E (" b 6 .

,, 7 t^4-\tn:6** &ffi v, /: AMS /*("rJ. X -t-/F{tr-df+i. b E tutlE#fi\A4 * > 4a3 trL,'
*:f lv0)ffi€JEl:.fpri.=(dt&l[6 3tr16. : oFt,F.r. 'oN ah'wfi:Eful:11/tz-6" E

#tRT oF1 t > tJlFH t :." .?.a/tf:d;'o N o F4 t v illE)tr B /J t, .r' 6 <' b 6 " t * : J-
)v*th'l.akE Ltffi€A&ffifg('E4 t>^E&5?1, Fi:l[i65i16" t'c]Hr-, 

"cH- +
'ocam@/l+4 z >tJzaffiEA&rEtErAA45r-1, ' 'c l lEtil,:tru:€5i'16. Li'1-. l!

**[aEruf:jE4 *>tj=.kE3ttt:f+Eitr 6:86,t€hEtt9.tJ,H€l: !,->a/n\Et]3ir6"

z a &Y&a:' o c r*-' lJ A trErJ (' 3 ( L \ 6 {*f /a' n j . hH Jfi\ 4 + /n', ftw6 tJ,, F I : . 61'6 rE E t

4 /iltfr . +€{6f'A,H*$1. I 6 t 7' tv 4* h\BU t f-IJ 4 .

AMS l*{J, Bffl-+&ltt A Ayr r"7 )> tsfr:,!'/t < fA'lflRign\5{iu r. l-i.L. L"-}E

ffirrt+DFE{L/a &'i,: I ": { ,^7 aaflJ€ffi,q . Hry.t+,ic-ratLt\,L'4T'b6.

9ffiffiL13-:>r)ft*/r< 'oc o€ (FH6)n{JE("if r'1cieH) k'tltJi?i_4r !1.E . ft#ffi

f+')€{* (mg fE,H) ("R < . --"r{f*o#u€F+Ffi 6 30 A-#F+rF:fEErb 5"

*iL. iR4E[E.trr\ 6-6.5 r-FBt*<"rhD , Af*frkh+#,D*R.,,8**tJ/sv '/:r). 3)i+D).L

HfrO-'F{t+l.H L(olEfi€3 i*. B ffi.:;+*Ef , HL ,.

L7



ffi 3H il+*+

3.1 A+,M') H F!

tflRvtli.oF-Ed)Lr.& ->T'h6. p+^E (ffi1:44) c.€E t6" ttrft.troi&fHi*E (#fH

+it), t ffi b i. {. /e 6 . L r. JE il ffgrfi a -^l*tr-L}tflIFr4,8h t &et-f 6 : &, r (" * 6 "
z : r. F A6!&d)i,nlF.0>lEffil-t:6*i1<r, ,affi+h.r.61.Ei:f.l L(rn*#H.eh'+frlt{.I 6

frkh+ t+.ffi# +ftrFl € & ?i t, .. ilf+ 4 ffi & L /: 6 ifl lH ttrlfrt&,,F,0>Y;Ft ffi t6'F+S t M n\tbtg. t ffi#.
'trb. *.t:, fu.rl-FftffiEaa:*aB LDLLWtll ) "

3-2 ;tF++Xni&,fi ln-rel

4E. s ffiW.a 4 ifltrofrtfl(.rr,.(iilJ€XWtII ->t:"

3-2-7 ffiFl^ltgi,atr

iti€E ffiFl^Htfltri*. tu^tFBf €ffiiav.t:{tE L. fiE/iEr,.= E E wo>*ffiFt&zri|.
HE-JtHi:o(,n, tr*frf,rfiotr3 iifs 250m. fE,*ft6fi1.s[Ar 150m 6B("b5.

\t ffi # H 0> E **$ L E 6 ffi v!ffi k r.tt tt 0> t * i s + * *ti | : {f E f b ia # Er I & 1LH. ax rF ilr ( |E- E
fi! 1046m) ,. biffi'H l-t:YdHjfr.Wffiffito4.UtM. TttItI 6-ti 8tEtffifttz%nF.3il,;tiBlH
T b 6 " &E l&ffi D lE$| / i ffi '{: / r /3 Lfrft tt.ft ixf. 6 t tv i * 7 = v > t lFd t6le &. i t 4 i* L /:

HtrimJH("b6"

tu^+BtJ. ,$*7-7w> l'D)Lf'R|.tfrtr:bf:6. p+/(8. F+=,El*. +HE,fEIJI '0ffiA

{Al/)trrr,r* (. ffi i:*sft+HlfiiEB$iAl,\i:*iL.(. H 0 F 1F-108 1 F) ow^€i*f!tr
iF{-tit r\ f l T h 6 " {E f H! rr F4*, p+g ar\ +u . t E. w*e*.4y,t w z 6o {.iH L ( L \ 6.

K-N-50 !il,fi 0J. )r,J'&& < a; H ff i+B t ffi Zf:'tfi.tE a Lt t& 6 I i t.-# rj /-. trLiFUf*t l:
b 6 " K' 65 i&,f, i*. ffi trf#n. b intr + 4*ll^ f6t i. .' ( -# f t /:iFuffi t.t. &> 6 . ffi 1t,R L 6 i&f* *
f:t*?')H{Jra-6-r\, K-65 t1!,F.otriffi{iit:&> 4 , t&Tl({ft*ytto^{ttct3 ( wwt*.t,
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4 D t.yr/:<. K-N-50'&,F. liiEal&,fi otr ( re' b 6 "
b 7 *,ti- 7 - I.& 6 d- t) > 2' t 11.> <. -df-*A S ir,( r, . 6 "

-F{f+AA L/:Eo;t-.* y > /-f,F.4 L. fbti. baWWft4<t"

)Llttlffi 50mt&,F. (K-N-50)

o 55-60cm

o 75-80cm

o 95-100cm

o 115'120cm

e 135-140cm

o 155-160cm

. 175-180cm

o 190-195cm

o 200'205cm (EtrfftrrE)

65m fi&,F. (K-65)

r 90-95cm

r 105-110cm
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ttr 6l ffitl^Hifl]F (#&x )

ttr Tl ffiErtHffitr{.*irJ6nljEffi (ih{Arj : K-N#t€ffi ffi,fpj : xyIrJ€fF) lul

)c

\/ ]

/  pco

-  p . o ' l e t
j KiHt€ffi
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3-2-2 E,FE

FFiR F,EEtliIF{-f[ (E,FU#. HHfi! 2840m) ('i*. E+ (7. s E) D+EJW^&

/i 100mm tffiz7r : & r\&) v) . 8 F i:,*frJEl.,f6-xjT/e Dl: I 4 ffir,.Nl:F,ffibfrut'fr."
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3-2-2-1 ++/ EH

48fi+ (ffi Hft! 1e07m) o ffi E,fqtj t.#E L / *i€^€.fJffi H T o,1. 5 /e PtEfl!, | .hffit 6 " HE

fi tsom. ffil?fil 50m D*ffii:fit, '96O', t,r.f " lflFoffiHt*f5 1710m o>HEInF<". A

L lt->(r,\6ffi.fq4t.iJLLH 10 & m D/efibi./eH* v) t)\b6. lfr.lF.0>)LIHJHtkDEilffit&,

<^l{}/jlJ -/ilhtrffih'F'tKK L /t-> (ifi  L. B+1fl}&l#1.^tZ^ .&lFat&ffitffit i't:fE

t1Lltt; E ffilffi L(Hffii'b#FtK.i. 6. iflf&i#AffiL L. ffilt("'dfrtfrYtrt;Rfs 6.

f f+am L/:Eof- y > r"I&,,Rh &. i&*r' t 'DWWt,rl-"
Ka-15 fiE,fi

o 95-100cm

. 166-170cm

itr el Affiffiffi ) ffiffit&YtWffitr I12l
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3-2-2-2 Ftfilrj.El,ElH

ffi / ffiwDtrLE*! 700m t..ifE L. E,FJ(rr[ r<r]rD&H,F.r&) 6*Wfr (HHft! 2437m) 0)

ffi'H'{A{+frF{4tEt aqlfiJt+,J.tr(LHHft!1820m)oi-<'JLiflJHffit:.t;4j-U.HEfi!40m.

ffi'jtfr! 20m a tl'$ /rlfllF<". tr *,f.J ittl: I Jb tv i * 7 = v > b&tr.wrl,E'E L ( L . 6. ii{ g

F+trli 5 E T€l-6 E -F,6lr, lflF.^at&)R*A&L tbar&)Ll1rll:)$/35gigfl*ffi<h6.

if*an L/:Eo;t-i- Y > rtf,,F.A L. t&tr. r;DWWL*t,

Sa-1 ltE,F.

. 70-80cm

o 110-115cm

Sa-3  Sa-2 Sa-1

f peat

T
z7 rt Tz

IO

f xs -l;-) tephra
A} . - l  i _ -

/,

(ut)

7arrrz-/7 7 y'zm-

tB 101 F,FEBiffi,t,EtflRtbryttfiffitr [121
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3-2-3 HffiffiF*c€,flbtflF

*j€,fitiftlH (h! zoom) il. €HlkilrHFz'bt#Ft3fL. AR . -€Rffit:Er\6,fEg+rlr
(H Hft! 1038 m) o ffi ffi E'ffi | .hfrl- 6. tfriF q ruilH & +€iF!J 3 fl, 6 ullg')ffi *t] ir#i* Lt-lfr

200 x 100m DRHO+ffiYtL tr<t.

+F4^€tj. fi{l 1800mm. HFi.8 Dffi&t*#fi 86t.E. iEFXffi Llhtilffialffi,trt:1:yH*Au.

H ffi Htr-ffi d) KglJ. 44ja-arj[gdEr /r < ffi'H{Efr E | : X o ( 6 /: b 3 tL 6 "
L 7 _4,$'_ 7 _r,:X 6,J'._ 1) > 2' Ltj,>(I, . 6.

ok-40 i&,fr iJ. *i€,i&lntr o tr r' 6 trlo l3 is + 4*[ | : bf: 6 . E i&,F. d)]EfH% lJ. -t*uE .

+*lJE. T*ilEt:tA 3ir6" .t'*[80i. *,;fr+Dt&+h@Wfi&v,#Hr:**"'4itrft c. tl

L l" Uilf+fRffi/i{} /31, r.

;df+ Am L /:E o ;f - y > / tA,#.& L . t{gt r. b DWWtL 4<l- .

a0mlt,R (Ok-a0)

o 155-160cm (t.#llrtr)

c 2o5'220cm (F*JIE)

t 255-260cm (T*ll.E. *EHIE)
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ffi4€ Fffi

4'r ;.{f+FEgfrit [8,4,8,15]

hru&#H.&/ttfr lt t ffi v,,+: ra c WJE a tEA, 4 t > ffi,I: #}E 5 fL 6 -6{ #+ F - I y l- ( *i*#r
H-E-cb6Z'trrtia:*6"

zorf,+, ,"77 r4 | F*f y Fn-frfriL"*aiff,Ft$fi,Hom<". 1fr,/lffitsrtrft*l:lL^r<
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K-N-50 CD-t)U 240r- 1808P 27.L8 2007.2.1 3-16

?5-80 460+230 BP 24+ 8 2006.6.21-23 . 28.29

95- 100 730+ 190 BP 31 : l7 2007.2. i3-16

115 - 120 L22A+2408P 21 !5 2W4.10,26-27

135-  140 L220+ 90BP o A - t - F i
L + !  I 2W7.2.13-16

155-  160 1540-{- 150 BP 25rB 2006.6.2r-23 . 28-29
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K-65 90-95 1280-]- 300 BP 30f 5
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ff i / EH

Ka-15 95- 100 2800i 140 BP t4-r 4
2005.6.28-30
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l ! , \ . Y  U

Ee+.i:,1. F;El l5
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K-N-50(55-60) : 237t1 80BP
68.2'1, probabilily
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68.:% probabi l i ly
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I l20AD (  1 .89or ' l  140AD
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1 4508C i 95.4ol.,r  5508C

1171 BP
68.2'r%, probabil i ty

36508C t68.2"/, t  t  31 00BC
95.4'1, probabil i ty
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