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Abstract: U-Pb zircon dating is a useful method for determining precise ages of solidification of igneous
rocks within a wide range of geological time scale. Thus, we set up SHRIMP (Sensitive High Resolution
Ion MicroProbe) U-Pb zircon dating method and sample preparation procedure for SHRIMP analysis in a
laboratory of the Geological Survey of Japan, AIST. First, zircons in the samples were separated effectively
using SHLFRAG Lab (high voltage pulse power fragmentation), heavy liquid, and so on. The separated
zircons were mounted on resin followed by polishing, Au-coating, and cathodoluminescence observation.
Then, SHRIMP U-Pb ages of zircon reference materials (R33, OG1, and 91500) with Paleozoic to
Eoarchean Era were determined. All dating results were corresponding to the reference ages within the

analytical error, indicating that accurate SHRIMP U-Pb zircon dating could be established in AIST.
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Fig. 1 A flowchart of sample preparation for SHRIMP analysis.
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al., 2009), HF & - F V&) XM —ILITERE 7z
VL3 v L (Wiedenbeck et al., 1995 ;5 Wiedenbeck et
al., 2004), *“Pb/™ Ut % & ORKEFEHIZIAS HW S
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1992 ; Roddick and van Breemen, 1994 ; Lee et al., 1997),
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Diorite E AR DY) a v T o 3 (Black et al., 2003 ;
Black et al., 2004). %7z, FUEIZIZZNEH 4193 Ma
(Black et al., 2004), 3465 Ma (Stern et al., 2009), 1065 Ma
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Roddick and van Breemen, 1994 ; Lee et al., 1997), 416.75
Ma (TEMORA 1 : Black et al., 2003) ¥ & OF 416.78 Ma
(TEMORA 2 : Black et al., 2004) MEE X T\ 5,
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2114 OFAAE B 3R THATHIFE D UG D 324 5
NTHo7=(E2K). 612, gMERIZKIT 23V
a7 4 7T, HeOME-RLPETIYyITI—-T >
TR I T BT IROERMEE i Tay P E B T
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TETCOWAZENEIOONZEEIX). XoT, AF
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THED, SHITAHOERIIRERPKEDF 2 —= v 7))
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EEOVLIAVTH B0, 5Hi1F 0D-3 (U : 33.0
Ma ; Iwano et al., 2013) 7% & O JIREIE WERIE 2 £ DO Y
L3 VRERERRHI T L TR RET SR TH B 5.
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DU-PHERIE DK R, HAERL SHKERIZ,» T T
DWRIEFAHIPH CIERE 2 E AT A 2 2 LW HE»D 6
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EEMEIIRIED 7= D557~ + (4 : SHRIMP
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14 SHRIMPIZ& % V)L v EEHEGURIOU-Pb - Pb-PhAF-fUHIE AR
Table 1 Result of U-Pb and Pb-Pb dating of zircon reference materials by SHRIMP.

R33 0Gl1 91500
Data set Weighted-mean Number of Weighted-mean Number of Weighted-mean Number of
206pp/ P8y + 26 age spots 27pb/*Pb + 26 age spots 206pp/28 + 26 age spots
This study
1 417.0+3.3 Ma 21
2 4179+ 3.8 Ma 16 3466.7 + 1.7 Ma 30
3 3468.2+3.1 Ma 4
4 421.7+5.5Ma 6 3465.0 + 2.6 Ma 10
5 420.8+9.7 Ma 3 1065 + 18 Ma 5
6 4159+ 58 Ma 10 3464.7+ 4.5 Ma
7 3464.6 +2.5 Ma
Reference” 4199+ 1.5Ma - 3464.7 + 1.3 Ma - 1062.4 + 0.4 Ma -

“References are as follows: R33, Black et al . (2004); OG1, Stern et al . (2009); 91500, Wiedenbeck et al. (1995). Ages on R33 and OG1
were deteremined by SHRIMP; age on 91500 was determined by Isotope Dilution-Thermal Ionisation Mass Spectrometry (ID-TIMS).

445 3485
(a) [ Weighted-mean = 421.7 + 5.5 (20)| (b) [ Weighted-mean = 3465.0 + 2.6 (20)|
=20 ] | T 3475 |
~ R
s . =
(]
% 425} >
Ref
) 4199 :r?nSC?ZU) ? 3465 34&?;?? .cae(zo)
@ o
NB 415} ] &
o _ o
© ~
& L & 3455}
405}
395 3445
1160 S < i Y 20
|Weighted-mean =1065 + 18 (20.)| %2 vaay *m@uit*‘l’ (a) R33, (b) OGI7 (C) 91500 D
1140} (C) = BUENC 250 3 (% DU-Pb - Po-PbERE. 1K
1120l DERMERRIZZ T, H1E£D () 4%FH, ©)
= 4%H, ©STHEHOUERODF -2 o b & (&
= 100 ELTRLTWS. BAMROERNEE 2 D
& 1080] FPZKEHE TR LT B, 7=, 4 DEHE
© Reference DIT—)N— 10 DREFHHERL TS,
= 1060} 1062.4 + 0.4 (20)
& Fig.2 ~ U-Pb and Pb-Pb ages for individual analyses during each
& 1040} measurement set on zircon reference materials of (a) R33,
€ 1020l (b) OGl1, and (¢) 91500. Dating results in each figure
represent data sets of (a) No. 4, (b) No. 4, and (c) No. 5
1000 shown in Table 1. Reference ages and their error ranges
980 are shown as gray bars. All error bars for individual

analyses represent £ 1 ¢ precision.
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Fig.3  *U/*Pb—""Pb/**Pb concordia diagrams for zircon reference materials of (a) R33, (b) OG1, and (c) 91500. Dating results in each
figure represent data sets of (a) No. 4, (b) No. 4, and (c) No. 5 shown in Table 1. Gray lines mean concordia curves determined by
*pb/**U and *’Pb/**Pb ages. Reference ages on concordia curves are shown as black stars. All ellipses for individual analyses
represent = 1 ¢ precision.
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