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U-Pb dating of volcanic products from the most voluminous eruptions
humans ever experienced, the Toba Caldera eruptions, Indonesia
Hisatoshi Ito*

* BRI 1Y A 798+ % —, Nuclear Risk Research Center, Central

Research Institute of Electric Power Industry

IFU&HIC

F74,0004E7T (0.074 Ma) IcHAELA VK
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, $0.07 MadYTT & —3%¥ 3, OTTDOI L
avU-PbERE - L 72, 202 & z2KHE
WIS T 570 & L f5 50, BRIL 7230kHZ
YTTTix% <, OTTTH 3 Z L WHERTE
7.

1809-3ik k2 6 1%, Hww¥ray (70 Mak
170 Ma23& LR 7) %FR< &, 0.30+0.13 Ma
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The present and future of zircon FT thermochronometry
Takahiro Tagami*

* AR APAATHIBRER A, Earth Planet Sciences, Kyoto Univ.

Fission track (FT) thermochronometry using zircon has widely been applied to
unravel geological records of terrestrial materials, particularly in orogenic belts to
reconstruct uplift-denudation-cooling of mountains, thermal processes of fault zones,
etc. Thermal annealing characteristics of FTs in zircon has primarily been studied
using spontaneous FTs. This is because (a) in contrast to apatite, the mean length of
spontaneous FTs in zircon from rapidly cooled volcanics are indistinguishable from
that of induced FTs, suggesting the absence of natural shortening and (b)
thermochronologic analyses of geological samples are carried out using spontaneous
FTs in natural zircons, for which thermal annealing behaviors should be described.
Hence, the thermal annealing kinetics was first determined on spontaneous FTs of
the Nisatai Dacite (NST) zircon.

Yet, it is not well known about how the kinetics can vary among natural zircons,
for example, as a possible consequence of radiation damage accumulation.
Confined track length reductions during 1 hr isochronal laboratory annealing were
measured for both spontaneous and induced FTs in zircons (Kauya and Naeser,
1988), and found that (a) induced FTs in pre-annealed zircons are more resistant to
thermal annealing than spontaneous FTs, (b) annealing behaviors of spontaneous
FTs are indistinguishable between four samples of Paleogene to Miocene ages, with
the range of spontaneous track densities of 10 to 0.9 x 106 cm?, and (c) induced FTs
in non pre-annealed zircons behave like spontaneous tracks. Confined track length
reductions during 1 hr isochronal laboratory annealing were also compared between
the spontaneous and induced FTs in the NST zircon (Yamada et al., 1995). The
experimental procedures were improved by applying analytical criteria and
measuring crystallographic orientation of confined tracks. It was found that the
induced FTs are more resistant to thermal annealing than spontaneous tracks at the
advanced stage of annealing, even after the correction of track length anisotropy

that reflects the anisotropic etching and annealing.



On these basis, laboratory annealing experiments were performed using nine
zircon samples of different ages and spontaneous track densities, in order to better
constrain the possible variation of annealing behaviors among natural zircons
(Tagami and Matsuura, 2019). Confined track lengths in the nine natural zircons,
separated from rapidly cooled volcanic rocks, showed consistent and systematic
reductions against annealing temperature after 1 hr isochronal heating. No
systematic difference of FT annealing characteristics was found among natural
zircons of ~70 to ~0.6 Ma age (and spontaneous track density of 7 to ~0.05 x 106
cm?). Coupled with previous data, it implies that an identical annealing kinetics can
work for many of the late Mesozoic to Cenozoic zircons.
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Thermochronology on the fore-arc side of Northeast Japan Arc :
A preliminary report of apatite fission-track dating
Yuya Kajita*, Shoma Fukuda*, Shigeru Sueoka*, Noriko Hasebe**,
Akihiro Tamura**, Tomoaki Morishita** and Takahiro Tagami*

* HAER2E, Kyoto University

* QAR T I TS, Japan Atomic Energy Agency
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BALH AR AT 7L — R S HAR I
Ho TR 7L — bicihairie 2 & TR S
7o NG, HASHRE VAT 77 18 O KHIE - Bl
WA LT RN D 5. FILHARD S &
A T, JEKILMED D5 =LA, T
DB I HF & A EHITREB) D 28 WEE
L7-BE & LTHEBLTELEEZONT NS
(Sueoka et al., 2017) . AWF7EIiZ, BN
kD BT ERBE - b iM% RR & U TEERAAT
FikZEA L, KO 7 v A fRHO 7=
DICPEE - HIFE 2 HEE T 2. AT, Zh
Znoilis & I 7= Al R EE O S0
AED ) AT NI, b7y 3y
F7 v 27 (AFT) ERMHEEEML 7272HZ D
THENEHEREZ W 2.
HALHANE 7L — R ILAA RIS X > CTHPE
FENZ 5B L 725150 S, # D IEHEIG
NI ko TiltdER L cE L3N (K
HIE22, 2010) . L 755> CHPEREKIT 10
AFTHEAR, O TEBEREIVARIIC X 2 5L
HOWK - HIFEREOHEE X, BiloT 7 b=
A% T 5 ECEEE RS, DITIC, PR
ML X b Biliho 2 2 i B e Cigm
2179,

BT kL ¢ A < FHACIE R A ST LT
B, BRI IEOREEWT A SR AL T M A
L, 69 8 ke Pu{HIC ) W fgs 233 4

2. efrirgeic B TR b OB RSO
AFTAHRIZE X Z2100~50 Ma & #ifi ST
% (#%J#, 2001; Ohtani et al., 2004; Fukuda
et al.,, 2019) . L& L, Z#o DEMRMHEIZM
JHWTRER S, & 2 o ik BrspE L) AR T o o
7 HER SR TH D, TR Lo B 7
B 2R THEREEZLDTIE R, 22T
AWFZE TR BT RBE L 3 X OV W7 g % o v
WCHEY) 2 IR 2 B & 2 5~7 km[H bR CHl6H
HCOY Yy 7Y v 72 E L7, 209 b2
BHZ D WTAFTHEMRZ MW E L 72 8 H,
46.1+6.9 Ma k£ 73.9+26.7 Ma (&% 5 %
lo) BEon., Ihboid, BirirE ot
XN (BEE 2001: £ X Z2100~50 Ma)
LMEHIEAE RO D LEAINTH DY, 46.1
Mal e TR DERZE & o T b I VAR
ROTIHIZA S,

A6 Bl « A b4t mi R A R
FOPEALTED, HRificiddbifdh Laf &
AL B & o0 2 FAthige s 3 AL v —F A
MIcE s, b Lo AFTHER X
#®EE (2001) 12X 3% £100~80 MaTh %
D3, v ZOVHE R B TR s feR B L A
72\, AR TIZAFTAER O HIE R o3 0 %
% 728, Litldehiday Wi E DL 2 oA
ZIbEAED SN Ty 7Y v L, #
DI B2 DOAFTHENRZ HE L 72 KR,



66.8+10.4 Ma & 65.8+10.4 Ma (£t 5%
1 0) Dok, I DAFTHEMRIL, B
lozFELTY, BITUR X D AERICH VIR
RERT, v 7 ¥ Z AT I 3 Rt
WA BT E 23 > T B 28, Bl TIRAER
fii & DEIRIEARHTH 5.

AL AR IR EREA TR L X —T&
FEHE PRS0 E L~V it e # Y %
DM BT 2 e Fs RS (MUVE BB R
S e MR B AT R EEAV B FE) 1 DB D —B
Th 3. ¥z, KW TR26-304FE SR
SEAFEMT TR T B2 R — LI
B2 HAGE OB O, (RE%E : 8B
&, FEFRS26109003) IZL->THIK SN
7.

5| Xk
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Arc, Journal of Asian Earth Sciences:X
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Uplift and denudation history of the South Fossa Magna region
based on low-temperature thermochronometric methods
Yumi Kobayashi*, Shigeru Sueoka*, Shoma Fukuda*, Noriko Hasebe**,
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Figure 1LI\&/R$H ) TH 5.
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K OFigure 212739, M7 + v ¥ ~27 F R
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37.0 £ 5.9 Ma, IRALERPISES CERRiLiH)
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o vAEMRP58 - 62 Ma (Arakawa and
Takahashi, 1988) , RALER KRS kD HE
REK-Ar4Ef2392.6 = 0.6 Ma (Sudo et al.,
1998), HWHRIZE T 5 AL K-Ar4ER
7310.5 + 1.5 Ma (Ueno and Shibata,
1986) EMEHEINT V3, o DOEEHAEN
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3.6 £ 0.4 MaDAFTERDE D, 2D
I b 2R FEIREICERER K-Ar (9 - 12 Ma; Saito
et al.,, 1997) X D AEEIIHE », Z16DAFT
ERZ, BROE AR - HIF A X
FERBLTw A AREREZS NS, Ly
L, A 78ay 7 offi% (-1 Ma) RificE
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7y o ReMOidfTomRic ks &, B
FlM DL, iR O EIETIE, 1 Mald
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Figure 1. Geological map of the study area
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Estimating the uplift pattern of the Ou Backbone Range from dense
thermochronometric mapping: Insight from the apatite fission-track method
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FALHARIR D rhe 2 7 2 BUME 2R LML, H
AW 2 PAT RS 2 A 3 2 RILIRTH
D, ki - e I 2 AR L, ks
VT Ly s AR B RS D 3 1T IR 203 T A B 1S o3 A S
5, BPHERIMIIARERINDE LI BED
HiH %, 7L — P DWMABARIZ LT,
WY EMIS NS T ClEELTE R D RN
—WHTH B, T, HIIEFIIAIRD S B
BRI O AR 2 BRI R L 2
3~ 2 MatH (KHIZ2, 2010) & HED 50
Tz, FOEDOBGERZAIZE (Sueoka et al.,
2017; Fukuda et al., in press) (2 & D,
BRI E BT mm/yr%%ﬁx%%J%ﬂL
BB SR Y, EILEE) 238 5 7 Hids
THHIEVEBNICODH L ERSTE
7o, —J7, BPIEF R ED X ) mERE
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Figure 1: Index map and the cross-section of the Ou Backbone Range (OBR)

Cross-section was drawn along the blue lines in the upper map. Red box indicates our focused study area shown in Fig. 3.
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Figure 2: Results of the topographic development modeling.
All valuables were normalized by the method of Hirano (1972). The x-axis shows a horizontal distance.
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Figure 3: AFT age plot along the E-W traverse.
The sampling localities were projected onto the 2™ blue profile in Fig. 1. All error bars show 1 sigma.
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