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"“C wiggle-matching age of tree rings in the Towada-Hachinohe pyroclastic flow deposits
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Abstract

The Towada-Hachinohe pyroclastic flow is a non-welding dacitic to rhyolitic pyroclastic flow deposit (ca.
40 km” in volume). The tephra (To-H) associated with this eruption is correlated with the volcanic glass
NEEM1502.60m (22 grains) from the Greenland ice core, which has been dated to 15.7 = 0.2 kab2k (20).In a
nearby area, a buried forest lies directly beneath this tephra and radiocarbon (‘“C) dates of approximately 13 ka
BP have been obtained. In addition, van der Plicht ef al. (2012) obtained 16,534-16,204 cal BP (2 0) by wiggle-
matching 34 '*C ages from an approximately 350-year-old buried tree to the calibration dataset IntCal09. We
matched them to the IntCal20 and obtain 15,775-15,710 cal BP (2 ¢) using the computer program Oxcal ver.
4.4. We measured ten "“C ages of buried tree (99 annual rings) collected from the pyroclastic flow deposits (40
°31'57.8"N, 141° 11'30.8"E) with accelerator mass spectrometry (AMS) and obtained "“C ages of 13,338-13,137
BP. These '“C ages were matched with IntCal20 and yielded 15,886—15,774 cal BP (20). Assuming that the To-H
age from the ice cores is the true (reliable) age, the matching ages with the IntCal09 are more than 500 years old.
Comparing the matching results of matching with the IntCal20, a larger number of annual rings and measurement

data, provides a narrower range of calendar date (i.e., higher precision).
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TR AT K Bid. FEEFHO T A A b~ U B KR (40 km’) THDH. 20
WX & o THAEDOTHIH S VT 7 DI S 1172 (Fig. 1: Hayakawa, 1985), Z ORKIZHED 77 F
(To-H) (&, 7V —> 5 ¥ KKK 7 DOKIIH S A NEEM1502.60m (22 K1) |2k S, FD4EMRIT
157 £ 02kab2k 20) 25N T 5 (Bourne et al.,2016) o — 5. KW H e 2 B e 2 5
#7113 ka BPOJitit ik % (C) ERBE ST D (KitilE 2>, 1977). Horiuchi et al. (2007) 1%,
P2 AR D UCAE (FH945) % IntCal04 (Reimer et al., 2004) & H#E L T#15.5 cal ka BPOJEEM % 15
72 van der Plicht et al. (2012) 1%, B #E#I3504F DB E0 "CHEA (345) ZIBEKLET—% £ b
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IntCal09 (Reimer et al.,2009) (27 A4 7 )V « < v F 7 L 1T16,534-16204 cal BP 20 ) %157, &%
5 K HER Y (40°31°57.8" Ny 141°11'30.8" E) Ot esatE 2 FIC L . IEZFE &4 (AMS)
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Fig. 1 Map showing distribution of the Towada-Hachinohe pyroclastic flow deposits (Machida and Arai, 2003) and location of

sampling site.
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Fig. 2 Probability distribution showing results of '“C wiggle-matching on previous data using a computer program Oxcal ver 4 4.
(A) Data set from Horiuchi et al. (2007) with the IntCal20, (B) and (C) Data set from van der Plicht et al. (2012) with the
IntCal09 and IntCal20, respectively.
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2. WAACTF— 7 DIntCal20 DY A4 F N - v F v 7

BEAR o> X 9 |23 SR g o 4R 3R DV T Horiuchi et al. (2007) & van der Plicht et al. (2012) 75'*C
Rty PE2HRELTWD, TOZETIE, 2 ¥ 2—%— 710275 AOxcal ver 4.4 (Bronk Ramsey,
2009) # W T, 215 Z#IntCal20 (Reimer et al.,2020) (2~ v F > 7 LT, ZNZFN15,736-15,641
cal BP (20) &£15,775-15,710 cal BP (2 ¢ ) 235 54172 (Fig.2) o Z 4L 51E, Horiuchi et al. (2007) T
2F 100451 < % A2 TH 5 A%, van der Plicht et al. (2012) TIX5004E L L E L o720 Z D
R LT, MFEIIIITZT T D L912% o720 % B, vander Plicht et al. (2012) D" CHEf L v M,
Oxcal ver 4.4% F\>TIntCal09l2~ v F 7 &4 5 £ 16,287-16,104 cal BP (20 ) & 72 % (Fig.2)o

5lcm

Fig. 3 Photograph showing disk sample of 19121901_S-4.
Annual ring was measured and counted along the Line a.

Table 1 Result of AMS "“C dating of sample 19121901_S-4.

Ring
Number

5°C (%) “Cage®P) "
00 g (:1:10)

Lab. Code
(IAAA-)

7
16
25
40
50
59
69
77
90
95

-23.4
-20.1
-21.0
-21.6
-21.0
-223
-20.7
-21.4
-20.6
-20.3

13,137
13,189
185074
13,265
13,226
13,338
13,200
13,229
13,179
13,235

45
45
46
46
46
46
45
46
45
44

211529
211530
211531
211532
211533
211534
211535
211536
211537
211538

The ring number was counted from the center to outside.
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3. FREBEROUCAERNEE I ZN - =y F V7

KR FECH KB HERE Y > S ERIL 7288 33l (19121901_S-4, EAE14 cm) 12D\ T, “CAEHIE
ETATN T 2 T EAToT FT TAAZRELO/NAHZ KR T (#400. #600. #800. #1200) %
WTEIEL ., i EimIEZ MR alin-> CEHIIL CO9E T ZMEREL 72 (Fig. 3) o TAAZRE DL 14E T
FTOUNHL T, BE-7VH)-BE (AAA) LB ZFT 5720 SOINTHITALEEL 7230KH 10 512D W T (BR) sk
T ZE AT I CI ERAKTEL 720 3F19121901_S-47 5457210 1D “C4E1313,338-13,137 BPE IR
L7z (Table 1) o SNHDMCHENE T E 12— —T7 1075 L0xcal ver. 4.4% F\CntCal20l2 <y F 2745
£15,886-15,774 cal BP (20) 733515 (Fig. 4) o
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Fig. 4 Probability distribution of '“C wiggle-matching on the sample 19121901_S-4 with the IntCal20.
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KT S5 72To-HOE15.7 £ 02 kab2kx EO(BIEHTE %) R EBETSHE, van der
Plicht et al. (2012) DIntCal09& D~ v F > 7 1E5004FLL EL T WIER A 15722 81275, — 5 ClF LIntCal20
gAYy FUTRERTIE, $RTOERLY MAKKRITICEAFEREREETL, SSHICTNHZILET
BE, ERERME A LY % van der Plicht et al. (2012) D35 5N ATBER DT LRSS, “CoA
TN =y F AN EBERRE TR MR REOFEIRERME S T ISR T2 2 8ITmA. KD
B EFEEIET =2y M3 E ORI E %205 2 L DD THERR SN2,
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AR SR E DG MR B A I ER B R AR 3R L 72202 1 EEE AR LD — 2 T L /2
YDOTH b, WIEEEDLIZH720)  FFFO=0FHEREEE, SREE L, MFE RS 5 106 4%
ZEMIE Wi w, AL THEEZERLI T,
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A - AT KR OEKIZHED) 775 (To-H) (&, 7)) =T Y FRKKRIT7ToOKILY T A
NEEM1502.60m (22%7) IZxflt &, FD4EMRIE 157 £ 02kab2k 20) THbD. CDTF 7 I5DHE
TR EMARDD O . F913 ka BPORRGHERFE (C) 48235 S LT 5 Horiuchi er al. (2007) 1.
IntCal04 & O ILHL A 5#515.5 cal ka BP% . van der Plicht et al. (2012) 1%, 8 #5:93504F o K4 6 0
HCAEM (3445) % IntCal09ll~ v F > 7 L T16,534-16204 cal BP (2¢0) #HTW5b, HFH S IL KM
THEREY) (40°31'57.8"N, 141° 11'30.8"E) HF OBIARGEE (HE14 cm, FHG9oH) % Nz E &0 Hrat
(AMS) Tilll%E L. 105 D"CEM 2 IntCal20l2~ v F > 7 L7z & 2 515,886-15,774cal BP (20) %
Blzo KIRIT DTo-HERDPED (FHTEZ2) FRTH DB EWET S L. IntCalodE D~ v F »
7" (van der Plicht er al., 2012) 135004F DL B & T WAERDB 5 N2 2 L1275, IntCal20& DY v F
VITRERE KT L L FHERPMNET - DL WEPBEEROBEIEOSNDL (=EiEE) 2 &0
o7z,
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