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Abstract

Zircons from the Kawamoto Granodiorite, a Japanese age standard candidate, were dated by
U-Pb (238U-206Pb) method using LA-ICP-MS at CRIEPI. Fish Canyon Tuff zircons, which are widely
used as a reference material for the fission-track dating, were used for the calibration of U-Pb data.
The LA-ICP-MS consists of a 213 nm Nd-YAG laser ablation equipment and a quadrupole ICP-MS.
Two standard zircons from the Buluk Member Tuff (reference age: 16.2 + 0.6 Ma), which is used as
a fission-track dating standard, and the PleSovice (337.13 + 0.37 Ma), which is a well-known U-Pb
dating standard, were also dated to check the reliability of the dating result. As a result, a reliable
weighted mean age of 33.3 = 1.9 Ma (2 ¢) was obtained from the Kawamoto Granodiorite.
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Fig. 1. Plesovice zircons and NIST SRM 610, 613
glasses mounted in an epoxy resin.



Table 1. LA-ICP-MS operating conditions.

CRIEPI (Abiko Lab.)
Laser Ablation: New Wave Research UP213-A/F
Laser type 213 nm (Nd-YAGQG)
Crater size 30um, 55um
Repetition rate 5Hz
Preablation 5 sec
Energy density 7.2:9.2 J/em’
Data acquisition 10 sec

ICP-MS:

Acquisition mode

Scanning mode Peak jumping
Forward power 1400 W

Thermoscientific X-series II quadrupole ICP-MS

Time resolved analysis

Gas flow rate plasma) 13.0 Vmin (Ar)
auxiliary) 0.8 I/min (Ar)
carrier) 0.9 I/min (Ar), 0.1 Vmin (He)
Measured isotopes ZOZHg, 2ipy, Wopy 07pp W8pp 22y 2355 238
Dwell time 10 ms
Standard glass NIST SRM 610, 613
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Fig. 2. Laser ablated pit on a zircon from the
Kawamoto Granodiorite (a) and its surface profile (b).
Data were obtained using confocal laser microscopy
(Ito and Hasebe, 2007).



Table 2. LA-ICP-MS analytical results.

Sample name *! 202g 204pp #2 200py, 207py B8y Uncorrected  Uncorrected Corrected Corrected Age 20
[ops] [eps] [eps] [ops] feps]  7pbf¥y_ pbAty Mppy 20 Woppy 20 [Ma]
610-1~610-3, 613-1
Plesovice- 1 4 7 1749 75 6458 1.59131 0.27086 0.13245 0.02993 0.04940 0.00333 310.8 214
Plesovice-2 -1 -2 2175 124 7928 2.14939 0.27431 0.17890 0.03482 0.05003 0.00258 3147 16.6
Plesovice-3 12 8 2466 141 8936 2.16893 0.27601 0.18052 0.03272 0.05034 0.00241 316.6 155
Plesovice-4 8 7 1626 97 5728 2.33887 0.28393 0.19467 0.03955 0.05178 0.00305 3255 19.6
Fish Canyon Tuff (FCT)
FCT10-1 -3 1 292 25 12884 0.26250 0.02263 0.02185 0.00946 0.00413 0.00049 265 32
FCT10-2 5 7 334 47 12495 0.52052 0.02673 0.04332 0.01263 0.00487 0.00066 313 42
FCT10-3 9 0 333 24 14098 0.23067 0.02362 0.01920 0.00977 0.00431 0.00053 277 34
FCT10-4 -2 -4 265 25 11653 0.29021 0.02275 0.02415 0.00979 0.00415 0.00052 267 34
FCTI10-5 -6 4 158 13 6796 0.26795 0.02332 0.02230 0.01667 0.00425 0.00075 274 48
FCTI10-6 -6 1 336 25 14483 0.23351 0.02319 0.01944 0.00872 0.00423 0.00047 272 3.0
FCT10-7 3 7 366 25 15026 0.22507 0.02436 0.01873 0.00729 0.00444 0.00049 286 32
FCT10-8 1 -3 132 23 5307 0.58830 0.02489 0.04897 0.02792 0.00454 0.00103 292 6.6
FCT10-9 -7 1 422 28 18260 0.21370 0.02309 0.01779 0.00703 0.00421 0.00048 27.1 3.1
FCT10-10 1 3 89 14 3187 0.61215 0.02782 0.05095 0.02607 0.00507 0.00138 326 89
Weighted mean 278 12
610-4~610-5, 613-2
Plesovice-5 13 1 7155 425 23836 0.30017 2.45566 0.19867 0.02068 0.05321 0.00171 3342 110
Buluk Member Tuff (BMT)
BMI10-1 9 8 22 0 1309 0.00000 0.01657 0.00000 0.03804 0.00294 0.00151 189 9.7
BM10-2 8 2 37 8 2024 0.57850 0.01818 0.04680 0.03861 0.00322 0.00121 207 7.8
BM10-3 -2 -2 25 6 1842 0.42381 0.01332 0.03429 0.02769 0.00236 0.00103 152 6.6
BM10-4 -8 0 43 5 2364 0.27508 0.01835 0.02225 0.02417 0.00325 0.00116 209 75
BM10-5 1 3 45 12 2601 0.65007 0.01741 0.05259 0.04056 0.00309 0.00094 199 6.0
BM10-6 26 12 134 34 8427 0.55566 0.01590 0.04495 0.01589 0.00282 0.00051 18.1 33
BM10-7 28 7 79 12 6188 0.27327 0.01281 0.02211 0.01378 0.00227 0.00054 146 35
BM10-8 19 8 64 13 2942 0.61900 0.02181 0.05008 0.02528 0.00387 0.00116 249 75
BM10-9 16 7 58 21 3804 0.75235 0.01538 0.06087 0.03115 0.00273 0.00073 175 47
BM10-10 23 1 89 8 6598 0.15772 0.01344 0.01276 0.01050 0.00238 0.00049 153 32
Weighted mean 172 1.7
610-6, 610-7
Plesovice-6 -1 7 7642 439 23265 0.32848 2.59984 0.20449 0.02060 0.05661 0.00174 3550 11.2
Kawamoto Granodiorite
LABI4-1 -5 0 383 14 13336 0.14630 0.02872 0.01151 0.00796 0.00495 0.00052 318 33
LABI4-2 -6 5 166 12 5613 0.30125 0.02958 0.02369 0.02087 0.00510 0.00085 328 55
LABI4-3 0 3 188 8 6409 0.18266 0.02929 0.01437 0.00955 0.00505 0.00066 325 43
LABI14-4 9 5 441 26 14962 0.24342 0.02945 0.01915 0.00761 0.00507 0.00060 326 39
LABI4-5 -7 3 240 11 8579 0.18195 0.02793 0.01431 0.00998 0.00481 0.00073 310 47
LAB14-6 2 -4 194 10 5558 0.25742 0.03496 0.02025 0.01301 0.00603 0.00091 387 58
LABI4-7 8 0 342 22 11085 0.26990 0.03089 0.02123 0.00905 0.00532 0.00057 342 37
LAB14-8 -1 5 405 26 12959 0.28104 0.03123 0.02211 0.00838 0.00538 0.00048 346 3.1
LAB14-9 1 7 149 8 4840 0.24187 0.03080 0.01902 0.01476 0.00531 0.00096 34.1 6.2
LABI4-10 0 - 379 21 12995 0.22022 0.02918 0.01732 0.00848 0.00503 0.00057 323 37
Weighted mean 333 19
610-8, 610-9
Plesovice-7 0 2 9275 480 28877 0.32119 2.29276 0.17556 0.01635 0.05389 0.00147 3384 95
Unkown A-1~Unkown A-10
610-10, 610-11
Plesovice-8 9 2 7093 367 21101 0.33612 2.39793 0.17883 0.01782 0.05493 0.00180 3447 116
Unkown B-1~Unkown B-4
610-12,610-13
Plesovice-9 5 8 5085 285 15707 0.32377 2.50098 0.18297 0.02418 0.05191 0.00212 3262 13.6
Plesovice-10 -2 7 5815 299 18810 0.30916 2.19217 0.16038 0.01983 0.04956 0.00173 311.8 112
#1: Sample names are arranged in time series order.
#2:204Pb counts include both 2%4Pb and 2*/Hg because of instrumental difficulty to separate these isotopes.
Schmitz and Bowring, 2001) 2 X 2#HIE#4T MAEDMEE LT7.52RAL, yOMEDE—ICk S

ot 51T, SHDEE, Fig. 3l2RTL9
12, DGR T 2106, FHESF 2 (NIST
SRM610) D206Pb/238ULLIC ABI DR, & 417 7z
&, Fig. 3ITR L7MIBAIEZ T > 7. BRIIC
1%, FCTIZ610-3&L610-4DMICEUGL 727 —%
TH 5 (Table 2) . —Ji, JUARLERPIRRAE &
610-7L610-8DMICHG LT —F TH 5.
Fig. 326, JIARMERMN®E S IZFCTICHIR,
206Ph/238U L 2 = DICHIE LT b 720, 08
&, AL PIfRE D206Ph/238UIC W L, —F
120.945% L % 2 & CHIIER{To 72 (Fig.31aR
L 72 ERDxICFCTOAE & LC3.56% JIIAR{ERA

X 5120.945% KD 7-)
FEELTOR,
U-PbAERGHIERE SR 2 Table 212789, {4 OfL

%E, LD ERE

FHEROENRME (T) OofE (oT) I3,
206Ph/238U Lk D I A2 AL D BRUERRE & 206PD /238U

oz T2 L TR,
HROERIZ, 4 DORIFAER E Z DRED
SN METHENE LTRD7, &k,
FCTZ R BN BFERDOERE (oT*) i
Schmitz and Bowring (2001)ic X W {E 5z
FCTOHE (28.402+0.012 Ma ; 1 o) &5l
5N FCTOHEN (27.8£0.6 Ma: 10) Dtz



0.30

y =0.0031x +0.2042

0.25

206pp/238|
o
o

0.10
0.05
Fig. 3. Time series variation of
000 1 1 1 1 1 1 1 1 1 1 206pb/238U in NIST SRM 610
1 2 3 4 5 6 7 8 9 10 11 12 13 standard glass. The numbers in
the x axis correspond to those in
NIST 610 Table 2.
data-point error ellipses are 20
0.07 Intercepts at
66+110 & 875+2200 Ma
006 | MSWD = 0.55
0.05
e
2004
&
3
Q003
&
0.02
0.01
0.00

238 J/206Pp

ZEw, UFTERL .

2 2 2
ot () (0012) (06
T 28.402 27.8

w

22T, Twk 0Twix, ZNZFNFCTDHEMNAE
MEE GO L OMEFFENREZDHRETH
5,

120 140 160 180 200 220

240 260

Fig. 4. Tera-Wasserburg plot for
the Kawamoto Granodiorite.
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