NFELT A &AW SHRIMP RGBT 2 B A

BE RSt ST &R R WY 4| BT
WETAVR 3 e

Problem on baddeleyite U-Pb dating using SHRIMP |1
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Baddeleyite (ZrO,) is widely accepted to use as U-Pb chronometer for mafic rocks (zircon poor rocks) as well as
zircon (ZrSiO,4) [Heaman and LeCheminant 1993; Heaman 2009]. Baddeleyite retains abundant uranium and exclude initial Th
and Pb at the time of crystallization. Those signatures are convenient for U-Pb dating by SHRIMP II. Niihara et al. (2011)
conduct high-pressure (up to 57 GPa) and high-temperature (up to 1300 °C) experiments to test U and/or Pb loss/gain under
shock metamorphic condition and conclude that U-Pb isotopic system of baddeleyite does not change severely under
experimental conditions, and might not reset easily by secondary thermal events as well as zircon.

NIPR SHRIMP Laboratory tries to analyze U-Pb isotopes in baddeleyite from several meteorite samples [Misawa and
Yamaguchi 2007; Niihara 2012]. However, there is a technical problem need to solve to analyze with SHRIMP Il to obtain
robust U-Pb mineral age. Wingate and Compston (2000) reported that ***Pb/**®U ratios by ion microprobe vary significantly up
to £10% and systematically with the relative orientation of the baddeleyite crystal structure and primary ion beam; so called
orientation effect. They speculated the reason of this effect as channeling of primary beam into the crystal, emission of
secondary ions along preferred direction, and/or differential ionization of secondary species. However, the reason of
orientation effect is still unclear.

We observed apparent primary beam current and secondary beam count get continuously down over 14% causing
large analytical error (over 10%) in some grains during one-spot
analysis. Actual primary beam current does not change; primary beam
current recover on next analyses spot. Therefore we can monitor the
actual primary beam intensity only on surface of baddeleyite grains. It
may imply the conductivity between baddeleyite and resin is bad and
change ionization rate during one-spot analysis.

Baddeleyite has clear twin along {100} and {110} (Figure 1), and
cleavage along {001}. These discontinuous planes are possible channel
of the primary beam [Wingate and Compston, 2000].

We are planning to solve this problem and need to understand
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analytical techniques to obtain precise U-Pb ages from baddeleyite.

Figure 1. Backscattered electron image of baddeleyite grain.
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