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Establishment of tree-ring oxygen isotope chronology

using the northern Japanese trees
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Abstract
Establishment and extension of the tree-ring oxygen isotope chronology enable high-precision

age determination of various archeological wooden materials and natural buried trees, and
contributing to enhancement of past civilization and environmental understanding is expected.
In this study, tree-rings oxygen isotope ratio measurement which used Asunaro (Thujopsis
dolabrata) buried trees from Aomori were performed in north Japan which is locally
insufficient of data for the purpose of building the oxygen isotope chronology. The oxygen
isotope ratio of 25.29 - 30.33 %o was obtained as a result of measurement of 4 individual 629
rings. In crossdating between individuals, although the existence of missing-ring or the false
annual ring was suspected by one individual, when it was rectified, sufficiently high correlation
was acquired in all the combination. From this result, the north Japanese Asunaro buried tree
was understood that the dendrochronological analysis based on oxygen-isotope ratio is possible.
Moreover, a tree-ring oxygen isotope chronology over the 10th to 17th century was expected to
build.
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1. XL ®IC

FEAERIEIL, BRRMOAMREOBFENRZ | FHA CHRE TE BN ERHE
BETHD. IETE, FRMOBEFMELEZHERE(Z QAT —F 4 U )D/RT A —
&L LTHR, M TR O Lo - HEREM OFERTE b RAR STV B (RF
E0 2012). BAROKBHITIE, ZREELHAERBEHE LAY - BREERARELNTND
@ ARIED> 2009 72 L), FEme R RN AL EERMROBE L BE~DLERIT, H+t
#oe EEROBBEERREO ML LS, BEOXHERREORBSMEEETICER
BB ERETEEZOND.

FERIEAQ2013)1%, ¥ - ITHH T EE b /7 BB BEAN) O 4R Bk 58 [RIAL A b 2
E L, #WE 2000 FEICH7 5 REIBEEFRIHFELBEL TS, LirL, BAROMD
MR CIX, BUAERREE HWIFERREE D, #@E 1000 FICk S L D RRIIEE
EREROBEAIMIC 2V, FREERFRMAELE, FCRBEMRFICHES LD
D, BEMOZERIINENWSDOD, KEEHFORRIHIBBOZERIIREVWE PHASH
5. BARFIEEIREICE S, Bicdh BARKFEEMCIE, EFICAR—Y 7lBERHE»S Tv
<] BREDIT L. 20D, ZOHIBIZATTLHAIL, R 13272 58BER
LR DB Y — v B RFOF RN & 5. BRI LIZE S ERREDO R
EALRIS A ROIEFT D= HI2iE, BARENTHHIEMZRZ 2 ICRTTT 2 0ER S
D, FRIZETOBEENS, LHATORIIEEFRBHBROBEIIEELRFTEL VL D.

FIF2012)1%, FARRTILEE R EHRICIET 28 7 B EOBEBEARICIBNT, F
B 550 < IR R B Z 1TV, B 944-1604 0D 661 FHIZT2 5T AT A iZ
HERHARCLT, AOSR)ZHEE L TWVWA (X 1). ZoEEFERIREIERT 27 A+
BEARIT, B T3, BEE MO BBERMALONUEN TR TH D. £ 2 TAMF
JECIE, ALBARROBEFAAIEEFRIHROMEL HIE L, TOEMFREL LT,
D) 1000400 4EFTD T 2 F 0 B KDL 10— Z{LDORRE & RSO, 2)FiH
ER SR FAL AL E DAL & B ZE, 3)FmMBR RN KRS DI 0 A7 —F 4 V7D
RS &R HRERE O MM, O L3 RICESEY TTRILE.

RN RyFIEERT RS OEEREHEBRRRMALHANOBRE

t=value® date of & "®0 sample mean ring—width (mm)
sample code vs AOSR-master

oldest year youngest year wood cellulose

AOSR002 5.50 1413 1499 1.83 1.29
AOSRO007 6.11 1368 1474 1.63 1.16
AOSRO017 4.54 1175 1285 1.16 0.81
AOSRO028 4.21 1271 1449 1.13 0.77
AOSR040 6.43 1401 1595 0.82 0.55
AOSRO042 3.67 1508 1584 1.65 117
AOSRO066 1.64 1451 1504 2.20 1.67
AOSR405 5.66 1085 1178 1.59 1.27
AOSR407 6.33 1050 1234 0.91 0.58
AOSR408 6.66 1164 1341 1.03 0.69

* B R R LSRR (B L - FRIB IR 5 SR FRIE IR AR E F HRED AR (RS 2012)R ) ¢fiE( Baillie & Pilcher 1973)
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2. RELL FEE

BN, KR FHEDBEREOETRRIRy RET AT oHBEARI0RTHDIRD. &
o DOREHL, AOSRFEIR 2012)% &K L, HEOEREFRAHE L TV 5(X 1). AOSR
i, ERBEAOEBRH EAMCER 1993,2005) & DERERBITIZI Y, BEAREAT
H5.

FRBOMWIE S E E 1-2 mm, 1§ 10-12 mm, £ & 70-80 mm DR ZH Y H L, 1K
e o— A EKagawa et al. 2012)) KX D EAB—-REHHLEZ. EAae— R
i DR CHERIEZ 3 L0.01 mm ), AOSR LDV R AF—F 4 » ZIZL &
REMB L. 7 0RTF—F 4 TOHFEE, KEIEZIQONZHE-T-. BFEEFHK
&5 (VHX-5000. KEYENCE 8H)#{# I L C, A u— 2 OB IEEE OTIR 288 L.
EAr—RAIREY 150-200 pg /1 FOEA T —2ABEHYHL, 7 mm A DRE TH
Bl HE%, BOMTROoVF-RMELEESHTE (TCEA-Delta V, Thermofisher
Scientific ) % £/ L TEAR RN KL 2 HIE L 7=, 3B o Sl R RS A LR R 51 %,
MBI ESARMBCHE L, HIEGET-ZBEN 5 FBBEHEIC L - TE
¥EL=T— ZHOM BB, fE=E, (REBEZEHLRMLE. £/, 77
ZOBRRTHLEE Y - O Z AL L 7.
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ERHMOEFTHEEN—TRLE: . BEREUALSFOLOIZRILO—ZE2HE LE8RIFaREN—TRLE.

B30 x $4 - Eh + ENO) 14C 48 % Intcal09 (Reimer et al. 2009) Tro« FILTwF ¥ LTHESWE-BE/RICENMN
T x #h : FRBAESE LA (RS 1993, 2005) &L OERERBENICL > TERDNFBERICENL
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2 LEAXRIRS HEEMROT X+ OEFZAREF (AOSR028) D&M EIZ.

L L0 —-ZEFIOEKRE. T L0 EEROHEHRE. RLFRICEIEALCLESERLE.

3. MR

WA —AMHEICLY, 7R T o HEREA
B 10 oA —2LIERTI L2(X 2). EAm—X
M ORI T, FEpiRIT TR 701 %I L 72 G 1.
ETEEEHRE CHELULKRE, BHEGEE T
BER BN M RRIBN B TR & 22 o T3, BB
R E IO R ZIZIE O EER-TEY,
EAOBINIFTRE Th -2 (™ 3). FREOERIT
B%%5|% AOSR LV uixRF—F 47 LIERR,
AOSR066 %R\ T, BEDENRNE THVIEBERE
HHT=(FE 1).

AOSR002, 028, 407, 408 O 4 {A{K 629 FEEDIEFRE
FfLfAREL & BIE L7 R, 25293033 %DEDRE L
N7z (X 4A). FREEXHE COBRFEASLOTFEE
iX, AOSR002-028 &1 T 0.18 %o, AOSR028-408 T
1.13 %0, AOSR407-408 [ T 0.36 %0 C & - 7=([X] 4A).

X3 tBEARET7 A+ OE %K (AOSR405)

I A —RAROEFERBEWEERZR.
A EHFTEOLKER . B BHIOIERER .
L0 —R LB & UAREE AT A R PefEh L T
WD, BHMBOBREZR{AEESATEY, FHAEDH
MEIERHTHS.

AOSR I[ZES< FRME T, BEEMOFRBREMALFERIE I/ 0 AT —F 4 7
L7#55%, AOSR002-028 D#EHE(LT —F B Tid =074, pu<0001, £,=651 &+4
BWEBERE LXK 4B). —F, AOSR028-408 [ CritHREA <, AOSR407-408 i
THREWHERE LR 4C, D). 77 70O BHEMERE LS, AOSR408
O—EIT KB E I BERORBEERZ HBER L HUE LEELOFEESEDN
o, F2C, B4R TT —F 2819 43T AOSRA08’ (B &5 — %)% ERk L, AOSR02S,
AOSR407 L 7 0 AF—F 4 7 Liz. TOREER, +9EWHEERE LN (X 4C, D).
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FEEmBREAALLLAIEE.

A FREICESCERLBICTOY FLESTST.

B: AOSR002 & 028 DEERED Y S 7 & BIEMATE .

C: AOSR028 & 408 MEHERMMD Y S 7 & BIEMAHE .
RiEH  RERORBOFENEDLNEEIATT—
A %EYY 5 (+1- AOSRA08" D455 T LfEtELRLT .

D: AOSR407 & 408, 408’ DEHRENY 5 T L &iEH
AHE .

BRI —2HHORE, LAKRET 2@l KL, tLro—AbTEB2L
Dol AFIEDN2012)I34 2500 FRTD A FHEAT, HEIZHN(2013)I3K 1400
FHiOE ) FEEATRI LA —AHEZRDSETEY, AR TIIHN 1000—
500 FERTDT AT EARTINICRZILE., ZOZ b, RI e — AL
X, BEVEROE ) IRHERAICER CE2FETHDIEEXLND.

Tl —AROBBREBOBE, 7A@ RKiIEtro—AMBAEEZRETY,
BaA B ROE S DFIRIC KR E RBIEBREN LR -7 (K 3). 7T AT idbERzl
LR T WA TH Y, FRERBITICENT, LIELIERD LWERZHERTH 720,
REDOAMHROBBRIINBIRD Z L B¥H 5. v —AHHIC X > TBRMEBIGEE O
BRBERDITLED &, AP & FmOBINIHEEICREL 2503, KILtrnm
—ABE TR AR — 2R T, ZOBRBPERIEN TS0, BEROHRE]
LABETH D EZEZDLND. ZOZ b, R LA r—RMHEL, EWENENT

#1799 ETHHARLFETH L EVZD.

7T A FalBEARE L a— AREOERBRRMKRLZRIE LR, 4 @RS 2529
—30.33 %o DIENELNT-. FDRT, AOSR028-408 [ TIiX 1.13 %o D LB R X 7275
BRO L. SEOREREOEMIZ, BrBREND 2 #2402 TEY,
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AOSRO002, 028 iZ# ARRBETDKEFEDHARE 1 km, £5& 5-10 m), AOSR407, 408 i1
BUR A D (OREED B AEE 2 km, ZE 30 m. AARR?SAETEIC 2.5 km)» BERE T
(B 2012). 25 km OREHTRBENETFPRE S ERIWEEREVO T,
AOSR028-408 il OFEMBERFMKLOEX, THIEE OB E KB L TV 5 ATRefEH
5. EEEEEEDRVOT, +aRRIMITE RV, FRERTE F AL OMEHE
B, MHEHEOBVERMKLTWADOThiL, ¥k, AMOEMRECISAT 556
Iz, BEHERHEHRE LTEZLINERDS.

FMBRENIERLLD I 1 R T —F 4 Y TRERDP D, By ZERMAROT 2 28R AT
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e
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