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Reduction of extraneous 40Ar contamination for accurate K-Ar age determinations: ar
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A fundamental assumption of K-Ar dating is that the samples initially contained no radioff@icbut sometimes rocks
contain radiogeni¢Ar called extraneou®’ Ar. Some previous study reported argon isotopes of historical lavas had anomalously
high “°Ar/35Ar ratios, and show old apparent ages. Since extran&rsis likely contained in the phenocrysts and xenoliths,
groundmass samples are generally prepared for analysis. Besides, Ozawa et al. (2005) showed fine-grained grandmas sam|
had less extraneoud$Ar contamination, and suggested that extrane9ds is contained in fluid inclusions or vesicles and
released during crushing. We measure argon isotopic ratios in various sizes of young lava samples, and investigated the reducti
of extraneoug®Ar contamination. The finer samples roughly showed lotflér/36Ar ratios but more difficult to handling of the
preparation such as mineral separation and wrapping in foils for isotopic measurements.
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Results of Ar-Ar dating for basaltic rocks from Bowers Ridge, Bering Sea at site U1342A&
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Basement rocks were drilled down to ca. 42 m into the volcanic sequence directly underneath the sedimentary section at Si
U1342 on Bowers Ridge during the IODP Expedition 323 to the Bering Sea. This provided us an opportunity to describe the
details of the sequence and to decipher the virtually unknown origin and evolution of the Bowers arc massif. There are two con
trasting hypotheses for the origin of the arc, which include formation in the Pacific Basin well to the south of its present location
during the Cretaceous and in-situ formation within the Bering Sea in Eocene.

The volcanic sequence recovered from Site U1342D was divided into six major lithological units: Unit 1, vesiculated andesitic
lava flow; Unit 2, interbedded volcanic sandstones and polymict volcanic conglomerates; Unit 3: monomict volcanic conglomer-
ates; Unit 4, interbedded volcanic sandstones and polymict volcanic conglomerates; Unit 5, monomict volcanic conglomerates
and Unit 6, polymict volcanic conglomerates. Units 3 and 4 represent hydroclastic volcaniclastics, while units 2, 4, and 6 are epi:
clastic volcaniclastics (Kawabata et al., 2011). We used the single grain 40Ar-39Ar dating method by step-wise laser fusion fol
Unit 1 basaltic andesite rocks.dating.We distinguish for the first time two stage (age groups) of activity (34-32Ma and 28-26Ma)
from our Ar-Ar data, coupled with those from Wanke et al., (2012).
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We present new fission track (FT) ages for apatites and zircons separated from baked zones of country rock (granite) adjace
to dolerite dikes in the Takato area, Nagano Prefecture. The dolerite dikes form a dike swarm with a dominant NW-SE strike
and vertical or subvertical dips, from which a minimum principal stress (sigma-3) axis trending NE-SW is deduced. The country
rock is the Takato granite of late Cretaceous age. There are a number of good exposures where the contacts between the dole
dikes and the granite can readily be recognizable. In order to determine the age of this dike swarm by FT dating, rock sample
were collected from three baked zone sites of the granite that are located adjacent to the dolerite dikes. At the baked zone site
we carefully sampled tiny rock fragments and mineral grains within 8 mm from the contact. We determined FT ages of ca. 17-16
Ma for zircons from all the baked zone sites, compared with the zircon FT ages of ca. 55 Ma determined for granite samples fa
from dikes. Confined FT length measurements suggest that the zircon FT ages for the contact zones have totally been reset
the heat from dolerite dikes. These FT results indicate that the dolerite dike intrusion took place at ca. 17-16 Ma and that mafi
igneous activity occurred in this area in the latest Early Miocene. This finding has an implication that the 17-16 Ma volcanic front
probably lay through or close to this area of central Honshu. For apatites, consistent ages of ca. 4 Ma were determined for bo
the baked zone and distant sites. Such significantly young apatite FT ages can be explained by assuming (i) significant uplift ar
denudation in and around the Takato area after 4 Ma, or (ii) a local thermal event at that time.
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Apatite fission-track and (U-Th)/He ages of the Suzuka Range, southwest Japan, and the
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000" oooohoooo'thooo?o0O0002000003%,000038%000038
Shigeru SueoKd, Kunimi Yamada, Keniji Shibatd, Hiroyuki Tsutsumi, Takahiro Tagami, Noriko Haseb#, Akihiro Tamur&,
Shoji AraP

loooooOooOoOooo,?20000,%0000
LJapan Atomic Energy AgenciKyoto University,>Kanazawa University

oo oo bbb b oo ooooon
goboogobuooobobooobb oo oo oo bbb oo b ooobbuoa
00O 00O O Huzita, 1962, Jour. Geosci. Osaka City Univ] 0 01983 00000000 M000oooooogogg
0000000000000 00U0U00UU000000000000000o0o00oooooooo1968g10000
0000000000000000000000000000000000000000000000000000O00
0000000000020 00000000000000000000000000O0O0O0O0O0O0O0O0OO0O0O0O0O
00d0o0o0bOO0oOobDoooooboo20g 0000000000000 oooooooDooooooooooon
godooooooooooooobboooooooooobbooooooooooobooooboooboobooon
o000 100000000000000000000C0CCOCOOOOO0OO0O0OO0OOOOOOOOOOOOOOOOgg
0000000000000 0o0oo0ooo0o0ooooo0000000000000000o0oo0o0ooDoooooo0O
go0d0000O0O0O0O00OO0O0OO0oOoOo 1000000000000 0OO0O0OU0OODODLOOUODODOOOOOOUOOOgg
o000 boooooooooooooboog

doodooo 1000000000 oodoodoodoDoooooooDOoooDooooooooooooooon
000000000000000000000000000000000000000 (U-ThyHeOOOOOoOoOOGOO
0000000000000000000000000000000000090012000 55080000000000
00000000000000000000000000 9000000000000 000000000000O0O0n
000000000000000000000000000000000000000000000000000000O
gooooooboooooogooooobb b oo obOb bbb ouboobooo
dooodo 100000000 oooDooobOooooooDoooDOO0 MaOOODODOOooOooooooooooa
100 ppmOI 000000000 OOOOCOO0O0000OOODOOOOO 0000000000000 O0000000
oo000198000O0O0OO0OO0OO0OO0O0O0O0O0000000000000000000000O0O0O0O0OOOOOOd
0000000000000 000000000000000000000000000000O0O000000000
0000000000000 0o0oDoooDO0DOoo0o0oD0DoO0ooD0D00o00DO0o0DOooDoOooOoOoon 10000
00000000 0DOO0ooOdoobOOo 1ovaCO0OOO0OO0OODOODOOOOODOO ppmOO0DOOOOODOODOOODOO
0000000000000000000000000000000000000000020l@O00oooooon
O Yuguchietal., inpreld 0 0O 0 00O Sueokaetal., 2012, Island Aidd D 0 000000000 O0OO0ODOOO0OOOOOO
0000000000000 00000000000000000000000000000000 (U-Th)/HeOOOODO
oo oo b ooooooboooa

00000:000000000000,(U-ThyHeO ,0000,00
Keywords: fission-track thermochronology, (U-Th)/He thermochronology, Suzuka Range, denudation

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SGL40-P06 go:booboboobo 00:50 190 18:15-19:30

D0000SO30 0000 000000000000 00000000 _
The alpha effectiveness for formation of SO3- in barite : an application to ESR dating
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While Kasuya et al. (1991) first pointed out that ESR (electron spin resonance) dating of baritq  Bg®8@sible, the method
was first practically applied by Okumura et al. (2010) to a sample formed by the submarine hydrothermal activity. A subsequen
study by Sato et al. (2011) studied the thermal stability of the signal and concluded that the dating signal dueitsEble
so that dating method is applicable up to at least several thousand years.

Barite crystals formed by submarine hydrothermal activities contains large amount of Ra which replaces Ba in the crystal
lattice where all dose rate is due to radiation from Ra. Okumura et al. (2010) reported a concentration of 7.7 Bg/g of Ra in
a hydrothermal sulfide including barite where the internal alpha dose rate in barite contributes 40 to 60 % of total dose rate
Determination of alpha effectiveness is thus the one of the essential factors for improving the precision of dating of barite by
ESR.

Toyoda et al. (2012) investigated the alpha effectiveness for the ESR signal dug toirsBarite by comparing the dose
responses of the signal for gamma irradiation and for He ion implantation with an energy of 4 MeV. A value 0.043 was obtained
for a sample from Morocco.

However, the dose response was far from good, where the number of points is not sufficient. The experiments of He ior
implantation was repeated in the present study for several samples to determine the precise alpha effectiveness.

As results, a value of 0.0012 was obtained from a sample from Morocco), and 0.00045 from one from Funaoka mine. The
results of further repeated analysis will be presented.
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ESR dating of barite in sea-floor hydrothermal sulfide deposits

0000 ™% 0002,0000040000°%0002,00006¢6
Taisei Fujiward*, Shin Toyod&, Jun-ichiro Ishibashi Shun’ichi Nakat, Ai Uchide?, Asako Takamasa

lDooo0oo0000000000,2000000000000000,300000000000000,4000000
00000000000000,°000000000,0000000000

LOkayama University of Scienc&epartment of Applied Physics, Faculty of Science, Okayama University of Scitepartment
of Applited Physics Okayama University of Science, Jag&gpartment of Earth and Planetary Sciences, Faculty of Science,
Kyushu University? Earthquake Research Institute, University of Tokyational Institute of Radiological Sciences

The temporal change of submarine hydrothermal activities has been an important issue in the aspect of the evolution of hy
drothermal systems which is related with ore formation (Urabe, 1995) and biological systems sustained by the chemical specie
arising from hydrothermal activities (Macdonald et al., 1980). Dating methods using disequilibrium between radioisotopes suct
as U-Th method (e.g. You and Bickle, 1998), 226Ra-210Pb and 228Ra-228Th method (e.g. Noguchi et al., 2011) have bee
employed for such studies.

Okumura et al., (2010) made the first practical application of ESR (electron spin resonance) dating technique to a sample c
submarine hydrothermal barite to obtain preliminary ages, while Kasuya et al. (1991) first pointed out that barite can be use
for ESR dating. Toyoda et al. (2011) determined the optimum ESR condition while Sato et al. (2011) confirmed that the signal
is thermally stable enough for an age range of several thousand years. Takamasa et al. (in press) obtained U-Th and ESR a
which are roughly consistent with each other.

The samples were taken by NT11-20 and NT12-06 research cruises operated by JAMSTEC. Barite (BaSO4) was extracted fro
hydrothermal chimney samples (HPD#1331G01,HPD#1331G03, and HPD#1333G06) taken from two site at Okinawa Trough
Blocks of sulfide deposits were cut into pieces, and about 2.0g was crushed. The samples were soaked in 12M hydrochlor
acid, left for approximately 24 hours. Then, 13M nitric acid was added. Finally, after rinsing in distilled water, the sample was
filtered and dried. Impurities were removed by handpicking. An X-ray diffraction study was made to confirm that the grains
are pure barite. After gamma-ray irradiation at Takasaki Advanced Radiation Research Institute, Japan Atomic Energy Agency
they were measured at room temperature with an ESR spectrometer (JES-PX2300) with a microwave power of 1ImW, and th
magnetic field modulation amplitude of 0.1mT. The bulk Ra concentration was measured by the low background pure Ge gamm
ray spectrometer. Assuming that Ra is populated only in barite, the dose rate was calculated with the alpha effectiveness of 0.0
(Toyoda et al., 2012), where the decay of Ra (a half life of 1600 years) was also taken into account.

The ages of the pieces of HPD#1331G01 (Hatoma Knoll) were obtained to be 2600 to 4000 years, where outer pieces ten
to be older. The ages of HPD#1331GO03 are older to a direction, from 2.2 ka to 10 ka (Hatoma Knoll). HPD#1331G06 (Yoron
Knoll) showed much younger ages around 100 years where they are older to a direction.

The results, the ages of the Hatoma Knoll is older than the Hatoma Knoll, are consistent with the landscape observation fror
the submarine vehicle, which gave such impression such as by number of dead chimneys and amount of sediments on the sulfi
deposits, and with the diversity of the creatures inhabiting in the area.
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ESR dating of tephra with dose recovery test for impurity centers in quartz
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Determining the age of tephra is an important issue for reconstructing the history of environmental change during the Quater
nary epoch. To this end, we consider dating of quartz using the electron spin resonance (ESR) method. Quartz was first found
be useful for ESR dating of fault gouge while the mineral was also used for dating of tephra, heated flints, and sediments.

The first investigation pertaining to ESR dating of tephra using quartz was published using the Al center (a hole trapped at Al
site replacing Si). Subsequently, several other successful results on tephra have been reported (e.g. Imai and Shimokawa, et
1988, Imai et al., 1992, Toyoda et al., 1995, and Yokoyama et al., 2004). Buhay et al. (1992) reported that the ESR age (45-4
ka) of a tephra from New Zealand is consistent with the 14C age (42-44) within statistical errors.

However, in other studies, systematic discrepancies were observed between the ages obtained using the Al center and Ti-
center (an electron trapped at a Ti atom replacing Si, accompanying a Li ion as a charge compensator). Toyoda et al. (2006) sy
tematically investigated the ESR and RTL (red thermoluminescence) ages of tephra with a known age range of 30 to 900 ka, ar
found that ESR dating has problems in obtaining the equivalent doses. Using the same dose rate, the RTL ages were consist
with the expected ages while the ESR based results were inconsistent and involved lage scatter in data. The scatter in ESR ag
was found to increase with age. Toyoda et al. (2009) proposed a new protocol, the multiple-aliquot regenerative-additive dos
method, which provides equivalent doses estimates with smaller errors than the traditional additive dose method.

In the present paper, we have analyzed the same Nm-Sb tephra and A-Fm tephra and lkezuki tuff to check the reproducibilit
of dating results and to test if known doses can be recovered using the multiple-aliquot regenerative-additive dose procedure.
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While the ESR signals of the E1’ center in quartz was used to investigate the origin of the loess in MIS 1 and 2 (Toyoda and
Naruse, 2002) and these diments in the Sea of Japan (Nagashima et al., 2007), Shimada (2008)showed that TLCI (thermilumine
cence colorimage) may be useful for similar qualitative study on river sediments.In the present study, the wavelength-temperatui
two demensional thermoluminescence measurement was employed, together with the ESR measurements, to investigate the
gin of the river sediments quantitatively.

Sediment samples were collected from the 23 locations at the prefectural border of Nagano and Toyama and the Kurobe Rive
basin. Eight samples of these were sieved to obtain four grain size fractions of 2-1mm, 1-0.5mm, 0.5-0.25mm, 0.25-0.125m
Quartz grains were extracted using chemicals, heavy liquid, and an is dynamic separator. The obtained quartz grains were heal

at 300 degree celsius for 1 hour to erase the inherited signals. Each sample was then separated into 9 subsample aliquots
gamma ray irradiation up to 2640 Gy, which are for ESR measurements. Another separate aliquot for TL measurement was give
a dose of 857 Gy where the sample glass tube was wrapped by Al foil to prevent from giving any light.

TL measurements were performed the two demensional TL apparatus which measures the TL emission spectra during heatil
up to 450 degree celsius. Red emission (538 to 658 nm) was observed between 90 and 390 and Blue emission ( 379 to 538 n
was between 70 and 370 . The integrated counts were taken as the intensities of the red and blue emissions. The intensities
the blue emission are roughly constant for all samples of river sediments and river terrace samples while red emission tenc
to increase with age, i.e., lower in higher terraces and higher in lower terraces and present river sediments. The results of ES
measurements will be given in the presentation together with the TL results.

goooo:ogoboboo,0oooobuo,oo0,000o00
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Eruption age determination of Kannabe scoria cone using multi-dating method

0000 %, 000032,0003%,000040000°%0000°¢
Yorinao Shitaok&*, Takeshi Saity, Tsutomu Sody Masaya MiyosHi, Hidemi IshibasHi, Junji Yamamot6é

lDpDO0DO0D000000O0,20000,3000000000000,40000,%°0000,°0000000000
!nstitute for Geothermal Sciences, Kyoto Universt§hinshu University? Institute of Tephrochronology for Nature and History
Co., Ltd.,*University of Fukui,’Shizuoka UniversityThe Hokkaido University Museum

goodooobooboboooooooobbbobbbbddoDb b bbb oOog
0000000197310 000000000000DO000O000O00O00O0O0OO0OoDOoooDOogooDgood
O000000oooDoooo0oo(@ouooo1e93yoonoooooooooooooooooo19Muunonon
O0O00D0O00O0OK-ArOOO0O0OOOO0OOO0ODOO0O0OO0ODOOOOODOOD19x1o0ogbooooooobooog
gobooogogobobooooboboboooooooobLDooooboboboboboobDobobooboboo
goooooobboboobbbootbodoodoooobbbbbobboddU DL Db b O
gobobooobooooobooobbuoooboooob bbb booobbobbobbooobbobo
goooboooosSoooodboooodbooooOoooooOobooo0obDO0ooobO0bOoOOoDOobOoOOooOoDo

O00000boO0oOobooO0obDOoOO0obOebd0lDbOO 230000000 DLODOODDOO30bO0OUOUODOOODO
goboooobooOoobobooz2000o0booO0oobooOO0oobooOoooOoOoobOOoOobOOooooOoOOoobDooboooDboboOog
000000000000000000000000000000000000000=750000=65.90 (o 95=2.7
O0k=126.500N=23)0 0000000000000 000ODODOOOO0O0O0ODOOO0O0OODOOOO0O0OOODOOO
0000000000000 0000DDODOOHayashideetal, 200000 00000000000000O0000O00OO
O000oOoooe0 0000000000 DOOO0O0OOOoS00000D00000000D0O000 21,5000 25ka
000000000000 215ka0 000 0000000000000 0O0O0O 25ka0000 7-2900000000000
000000000000 25ka0 00 0000000000000 00OOOOOOOOOO0O0OO0O0O00O0O0O0

osLOO0O0O0O0OOoOO0OObOOOOO0O D0ODOOO0OOOOO0OODOOOODOOO-0000D000O000D0OO0O
00000000 4-10p mO OO0 OO O0O Single aliquot regenerative-das&ARD O O Murray and Wintle, 2000 O O
goosSLO0o0oOoOoDoooonono?li+ 1.7kad0 00000

O00000ooopDoooooD 200000 b,d00OOD 1000000000 DOODODOOOO cOODOOOOO0
go0od0oOo0ooOo0ob0o0ooO0ooOo0obO0oO0DoO0O0o0oDOo0oODOoOooOOobOOoOoDOOoOooOO TnOOOoOoATOOOO
000197612003 000000000 bOOOOOOOODODOOOOODODOOOOSLOODODODOOO-0000000
goooooboobodbbooobooobboobooobbobboobobboobboobbboob o
0000000000000 00o0Dooo0000ooDoo0O0oK-Ahgooooooi197g12001 000000000

osSLOO000000000D000O00O00D0DD 20ka0 00 0O0OATOODOOOOODOOOOOOOODOOO
0000o0ooo0ooooooooDOo0O000o0ooO0000DOooO0000oDoOoO0oOoooDooOoOoOoon 25ka
gboooboobooobon

00000:0000000,000000,000000,0SLO0000,000000
Keywords: Kannabe scoria cone, eruption age, paleomagnetic dating, OSL dating, tephrochronology

1/2



Japan Geoscience Union Meeting 2013 o/o)

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gggsgime

nion

SGL40-P10 go:booboboobo 00:50 190 18:15-19:30

TN E BRI (b EUC) B B ERE

2/2



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SGL40-P11 go:booboboobo 00:50 190 18:15-19:30

O0D000b0o0obooobooobooobooobooo 14conooono

000
An assessment for alkaline treatment in ABA method to charcoal sample for 14C datinc

(AMS)

oo o
Shin Atsumi*

looooooooooao
IDepartment of applied chemistry, Tokyo University of Sciences

0?0 0?0 0Acid-Base-Acid: ABAOOOODO 14CO0000000O0OOOODODODOOOOOCOOOOOOABAOOO
oooooooobobobooooooooboobobooooooooobobobooobooooboboboboooon
ocoooooobooooooooooo0ooooOoooo0ooDbOo0oooOo0oobOoOOoOoOooObOb14CcOoDDOoooo
ocooooooobooooooobbucoooooooooooooooooobooooDoooooOoooooooo
OooobDoOooooooooooo0ooooDobooooooNaOHOOOODODOOOODOOODOODOODbOOODODOOO
OO000D0OoO00O0oDooS714CyrfD 0000000 ONaOHODODDODOOOODODODOOODOODOOOOOOOOO
OO0O000DoO0O0O000DoDO00O0 21614Cyd000000DODODOO0OO0O0DO 200000000000 0ONaOH
OO000000oDoObo0oO0OgT=045000 305 000:T>12599000000000000000NaOHOOO
0000000 T=10.74000 405%000:T>949000000000NaOHO OO OO SO0000O0OO0OO00OO
OO0O0DOOONaOHOOODOOOOOOOONaOHOODOOODOOODOOOO 3701+ 43BPOD DO OO 3589+
41BPOO0O0O00O0OOOOOODODODO 3805+ 40BPOOODODOOOOOOOOOOOOOOODOOOOOOOOOODO
goboooboooooooobooobboobooboobooboooooboboobob0D ABADODOODOOOOODoOO
oooooo

gooobo:0bb0o0o0oooobo,00,bbbo,00bb0bbogo
Keywords: radiocarbon dating, charcoal, archaeological sample, ABA method

1/1



Japan Geoscience Union Meeting 2013 0 ® ,’

(May 19-24 2013 at Makuhari, Chiba, Japan)

©2013. Japan Geoscience Union. All Rights Reserved. ];;ggsgim

Union
SGL40-P12 D0:0000000000 0050 190 18:15-19:30
OO0D0D000000D00O0DOO000000O0O0000d Phymatoderma 00000
Jooooooododn

Application of isotope-geology to ichnology: paleoecology of the Phymatoderma-produce
based on carbon-isotope analysis

oooog
Kentaro Izum}*

lopoo
'Dept. Earth and Planetary Science, Univ. Tokyo

The present study shows a case study that applies isotopic analysis to ichnology. The ichnogenus Phymatoderma is a subhc
zontal branching burrow system consisting of radiating tunnels filled with fecal pellets. This ichnogenus has been interpreted as
product of a deposit-feeding organism, but the question of whether the Phymatoderma-producer was a subsurface deposit feel
or a surface deposit feeder is still a topic of controversy. Here | present evidence for the surface deposit-feeder hypothesis, bas
on carbon-isotope analyses, for the trace fossil Phymatoderma granulata from the lower Toarcian black shale in southern Ge
many. Carbon-isotope ratios of organic carbon in the pelletal infill of P. granulata, the surrounding black shale, and the overlyinc
gray mudstone are -26.64 permil, -28.49 permil, and -26.27 permil, respectively. The difference between the pelletal infill and
overlying mudstone in terms of C-isotope ratio is much smaller than that between the fillings and black shale; therefore, thes
data clearly indicate that the Phymatoderma-producer ingested the surface sediments and subsequently excreted fecal pellets |
the subsurface sediments. Such a surface deposit-feeding style would be an effective way of absorbing nutrients, because s
face sediments contain much fresh organic material, whereas organic matter in subsurface deposits consists mostly of refractc
material that is poorly utilized by most marine benthos.
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Correction of initial-disequilibrium on U-Th-Pb s

Pb system for Accurate Zircon Dating
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During recent years, the improvement of analysing technique provides a more precision in case of dating Quaternary zircon:
Major analytical problems associated with age determination of the young zircons are (1) the analytical difficulty to measure
extremely low Pb/U and Pb/Th ratios (e.¢PbP38U <0.0001), and (2) initial-disequilibrium in the U-Th-Pb decay systems
through the crystallization of zircon in source magma. The ability to measure isotope ratios with high-dynamic ranges could
be improved by the suppressor device for ion counting systems in the ICPMS instrument, in which the gain of the ion counting
could be changed during the fast mass scanning, and the resulting precision and accuracy for the Pb/U and Pb/Th ratio measu
ments was be dramatically improved. However, correction of the initial-disequilibrium is highly desired to obtain reliable age
data for young €1Ma) zircons. Because of the different distribution coefficient;{D,, /magma) Detween U and Th, isotope
equilibrium was disturbed at the crystallization of zircons in source magma. Among the uranium series decay products, the
initial disequilibrium of22°Th can become a major source of systematic error in the resulting ages. To evaluate and correct the
contribution of the initial disequilibrium of*°Th, the ratio of the distribution coefficient for Th and B¢, ;- =D""/DY) must
be defined [2]. To achieve this, we have determined botfiHg-2°Pb and?32Th-2°8Pb ages were obtained for three tephra
zircon samples collected from Kirigamine rhyolite, Bishop tuff and Toga pumift&r(3°Ar ages are 0.945 6.005 Ma, 0.7589
+0.0036 Ma, and 0.42 8.01 Ma reported by [3], [4], and [5], respectively) using a LA-ICPMS. The resutiitigh-2°2Pb ages
were 0.938 40.026 Ma (Kirigamine), 0.757 ©.008 Ma (Bishop), and 0.428 3.004 Ma (Toga), respectively, demonstrating
that the resulting ages were consistent with the previously reported values.;- T hevalues could be calculated based on the
measured’®PbP3¥U ratio and the resulting*>Th-2°*Pb ages, and the calculatég}, ,; values were 0.50 8.26 for Kirigamine,

0.51 +0.10 for Bishop, and 0.55 8.07 for Toga zircons. The resulting thrég,, ,;; values agreed well within the analytical
uncertainties. The disequilibrium-correct&U-2"6Pb age can be calculated under the assumption that;ihe, value did

not vary significantly among the zircons. To evaluate this, we have measurétithé’Pb and?3?Th-"8Pb ages for zircons

from Sanbekisuki tephra [6]. Th&r;, ,; values used for the correction was based on the weighted mean of thygevalues
obtained heref¢y),,;; = 0.53 +0.05). The correcte&?®*U-2°°Pb age was 86.2 2.1 ka, which agreed with th&>Th-2"*Pb age

(90.1 +2.6 ka) within the analytical uncertainties. It should be noted that¥tg-2°6Pb dating after the correction of the initial
disequilibrium can provide accurate and precise chronological information. To evaluate the reliability of the present correction
technique for the U-Pb dating, we have developed a pseudo concordia diagram ¢pfetta8U ratio against thé’®PbP32Th

ratio). In this diagram, most of the U-Th-Pb isotope data fall close to a concordia curve, suggesting that the Sanbekisuki zircot
did not suffered from significant Pb-loss. In conclusion, we can construct more accurate and effective dating tool based on th
U-Th-Pb decay systems based onfheg ; value defined in this study, especially, for the young zircons.

[1] Y. Sano, Y. Tsutsumi, K. Terada, and |. Kaneoka, J. volcano. geotherm. res, 2002, 117, 285-296.
[2] U. Scharer, Earth and Planetary Science Letters, 1984, 67, 191-204.

[3] K. Wadatsumi, N. Kitada, and A. Deino, Fission Track News Letters, 1994, 7, 7-8.

[4] A.M. Sarna-Woijcicki, J. Geophys. Res., 2000, 105 21,431-21,443.

[5] K. Uto, K. Kano, and O. Ishizuka, Volcano, 2010, 55, 201-206.

[6] H. Machida and H. Arai, Atlas of Tephra in and around Japan, 2003.
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SHRIMP geochronology of the Hida gneiss in the Wada-gawa area, Toyama Prefecture
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The Hida belt, situated at the northern part of southwestern Japan, consists of low P/T metamorphic rocks such as paragneiss
orthogneisses, amphibolite and marble with multiple episodes of metamorphism evident, and Permo-Triassic granitoids. Previol
works suggested that an earlier metamorphism occurred at ca. 350Ma under the granulite-facies conditions, and was overprint
by the amphibolite-facies metamorphism at 240-220 Ma (e. g., Arakawa et al., 2000) but these data were probably distributed b
the Funatsu-type granites intrusion at about 180 Ma.

In regard to protolith, Sano et al. (2000) reported U-Pb zircon ages peaked at about 3420 Ma, 2560 Ma, 1840 Ma, 1130 Ma
580 Ma, 400 Ma, 360 Ma, 285 Ma, and 250 Ma from the Hida gneiss at Amo area. Asano et al. (1990) also reported protolith
ages of 415 +/- 189 Ma (Sm-Nd whole rock isochron) and 413 +/- 60 Ma (Sm-Nd mineral isochron) from basic metamorphic
rocks and amphibolite at the Wada-gawa area, respectively. However, there is no precise geochronological data for protolith ar
the timing of the metamorphism. In this study, the Hida gneisses collected from the Wada-gawa area were analyzed by SHRIM
(Sensitive High-Resolution lon Microprobe) to discuss about the protolith and the timing of the metamorphism of the Hida belt.

The Hida gneiss sample, WD090810-3, is composed of biotite, orthopyroxene, plagioclase, quartz and other minor mineral
such as prehnite, titanite, zircon, apatite and opaque minerals. Some biotite is chloritized. Most of plagioclase is also altered ar
fresh ones were partly observed. Zircon grains of the sample are rounded to well-rounded morphologies. Cathodoluminescen
images reveal existence of overgrowth rim.

U-Pb dating of the zircon core yielded five age peaks centered at about 2526 Ma, 1864 Ma, 760 Ma, 553 Ma and 316 Ma
which indicates that the protolith is probably a sedimentary rock. Some age peaks are consistent with those reported by Sano
al. (2000). The youngest age peak suggests that the protolith was formed after 316 Ma. The overgrowth rim yielded weightet
mean of?°°Pb-238U ages of 247.7 +/- 0.5 Ma (MSWD = 1.18), which indicates the timing of metamorphism in the Hida belt.
This age is first report of precise age of the Hida metamorphism and we will discuss about thermal history of the Hida belt with
U-Pb titanite ages of the Hida gneiss.
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U-Pb dating of Eoarchaean zircon using a NanoSIMS
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hemically estimated depositional and zircon ages from metacarbonate rocks in the Sc
Rondane Mountains, East Antarctica
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Estimation of timing of carbonate deposition implies the presence of platform environment for the accumulation of sediments
from surrounding continents. As a consequence the determination of deposition ages in metasedimentary sequences is imp
tant in understanding the tectonic history of continental collisions and closure of oceans to form supercontinents. In general
radiometric dating, such as U-Th-Pb, of key horizons or the interval between youngest protolith age and metamorphic age i
zircon from metasedimentary rocks helps us to determine the sedimentation age. However, zircons in metasedimentary rocl
will provide information of provenance of source rocks in a wide interval between opening and closure of ocean. For this reason
other methods have to be employed for estimating exact depositional ages. In this study we have selected a typical continent
collision zone of the Sor Rondane Mountains, located in the African-Antarctic orogenic belt formed during the Neoproterozoic
to Cambrian time. This region is composed of medium- to high-grade metasedimentary, metaigneous and intrusive rocks c
diverse composition. Shiraishi et al. (2008) and other studies reported wide range of depositional ages that were estimated |
detrital and metamorphic ages of zircon from ortho- and paragneiss. Recently, Otsuji et al. (2013), estimated the deposition:
ages of 880-850 Ma and 820-790 Ma (late-Tonian and early-Cryogenian age) for the metacarbonate rocks by using strontiut
and carbon isotope chemostratigraphy. The metacarbonate rocks are considered to have deposited chemically in the so-called
"Mozambique Ocean” that separated the continental blocks of Gondwana and possibly record geochemical signatures of conter
poraneous seawater. However, according to the results by Otsuji et al. (2013), there are regional differences in their deposition
timing. The determination of sedimentation ages may not be straight forward, and it has to be confirmed by the correlation with
material derived from continental blocks. Here we present age information from zircon grains in impure metacarbonate rocks.

Petrographic observations of impure metacarbonate rocks, that contain relatively higher modal abundance of calc-silicate mir
erals, have shown that zircon is present in impure carbonate rocks from the Sor Rondane Mountains. Therefore it is possibl
that the zircons in impure metacarbonate rocks might be of detrital origin and record information about the provenance of pelitic
components within the carbonate sediments. In contrast to the expected detrital ages, we obtained well-defined tight concord
U-Pb zircon ages of 545 +/- 1, 546 +/- 2 and 549 +/- 2 Ma, from three different layers in the Balchen region of the Sor Ron-
dane Mountains. This age represent the latest phase of metamorphic age for this region, as reported in many recent studies. 1
zircons in metacarbonate rocks show hydrothermal re-equilibration texture on cathodoluminescence observations. Most of thel
have rounded shape, characterized by the absence of oscillatory growth texture, and shows dissolution-reprecipitation structur
Metacarbonate rocks are usually depleted in zirconium, however those in the Balchen region have abundant zircons. In gener
zircon shows enriched heavy-REE pattern, whereas zircon in metacarbonate rocks from Balchen has flat REE pattern and lo
HREE concentrations, consistent with the rare earth pattern of zircons formed by hydrothermal activity. In addition to the high
Cl-rich fluid activity around 600 Ma, our result shows that another important fluid activity was present in Balchen at around 545
Ma. Similar zircon age is reported from the matrix zircon in pelitic gneiss from Balchen (Higashino et al. 2013), implying that
pelitic lithology also experienced the same fluid activity at around 545 Ma.

References; Shiraishi et al. 2008. GSL special publications, 308, 21-67; Otsuji et al. 2013. PR (in press); Higashino et al.
2013. JpGU abstract.
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