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Introduction: There are many studies that reported U-Pb and 

Pb-Pb dating in phosphates in the Martian meteorites. The ages 
of Shergottites are reported about 4 billion years [1] and 200 
million years [2]. These Martian meteorite ages are not precisely 
determined and this age is very important for the discussion 
about variation of D/H ratio in Mars. Here we show the U-Pb and 
Pb-Pb ages and D/H ratio in Martian Meteorites at the same 
phosphate grains. 

Samples and Methods: We use the ALH84001, Zagami, 
DaG476 and some Martian meteorites. Phosphate minerals in a 
thin section were detected by SEM-EDS and it was coated with 
gold films before the NanoSIMS measurement. For U-Pb and Pb-
Pb dating, primary O- ions with a beam intensity of 10nA were 
used in a spot diameter of about 10-20 micrometer, and for D/H 
ratios, with a beam intensity of 1nA in a spot diameter of about a 
few micrometer. The apatite derived from Prairie Lake called 
PRAP whose age was known [3] was used as a standard, and the 
apatite collected from Emilchil Errachidia in Morroco whose 
water abundance was measured was used as a standard of D/H 
ratio and water abundance. 

Result: The phosphate mineral in ALH84001 crystallized 
about 4 billion years ago according to the U-Pb, Pb-Pb system. 
The age obtained in this study is consistent with those of the 
previous studies [4] within the experimental error. D/H ratios in 
ALH84001 are up to 3000~3500‰. There is a negative 
correlation between the δD and amount of water. The U-Pb ages 
of phosphate minerals in Zagami are almost zero, so it had reset 
because of some metamorphism. But the Pb-Pb isochron age at 
the same spot of U-Pb dating is about 4 billion years. This age is 
defined by two grains. D/H ratios in Zagami and DaG476 are 
about 0~1000‰. Our data show Zagami crystallized at 4 billion 
years ago by the Pb-Pb age, and it has experienced some 
metamorphism so U-Pb age is almost zero.  

Discussion: The crystallization ages of phosphates in 
ALH84001 and Zagami are probably about 4 Ga, but U-Pb ages 
of phosphates in Zagami had reset recently. It seems that D/H 
ratios of phosphates in ALH84001 keep the value 4 billion years 
ago and this value is higher than previous studies [5]. However 
D/H ratios of phosphates in Zagami are almost terrestrial values 
or mixed values with terrestrial and martian water because of 
resetting age. There are many data of phosphate in Shergottites 
that U-Pb ages are about 200Myr and D/H ratios are over 
4000‰[6]. Our data supports the scenario that these martian 
meteorites crystallize about 4 billion years ago, and 
metamorphose resetting U-Pb ages and replacing D/H ratio about 
200 million years ago. 
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