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the Moon’s crust.

Pb isochron age of 3219 ± 13 Ma, placing its 



planet’s satellite



……………………………………………………………………………………
………………………………………………………………
…………………………………………………………

…………………………………………
…………………………………………………………

…………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
……………………………………………………

…………………………………………………………
…………………………………………………………

…………………………………………………………
………………………

…………………………………………………………
…………………………………………………………

………………………………………………………
…………………………………………………………

…………………………………………………………
– ……………………………………………… …

…………………………………………………………………
…………………………………………………………

…………………………………………………………

………………………………………………………
…………………………………………………………

………………………………………………
…………………………………………………………

…………………………………………………………………………
…………………………………………………………………………………



Lunar meteorites open an exceptional window into the Moon’s broader geological history. Unlike the 







uncharacterized “Area D” of the NWA 12384 meteorite (Figure 2), thereby expanding the 

refining benchmarks for lunar volcanism and understanding the Moon’s thermal evolution 





–

regions of the Moon’s crust (Joy & Arai, 2013).



regional and temporal evolution across the Moon’s surface.

the Moon’s magmatic and thermal evolution. In contrast to the spatially restricted Apollo and 





maps were acquired with a dwell time of 300 μs per pixel, using a beam diameter of 

approximately 1 μm. Mapping resolution typically ranged from 512 × 384 to 1024 × 768 pixels, 





–











cesium (Cs⁺) and 

oxygen (O₂⁺)

The oxygen primary ion beam (O₂⁺), generated by a duoplasmatron source, was used for most Pb

In selected cases, a Cs⁺ beam was employed to enhance the yield of positive secondary ions from 

Spot analyses were conducted with a beam diameter of ~10 μm and a typical 



Schematic Diagram for the SIMS, from CAMECA’s website

bearing minerals with a focused primary O⁻ ion beam to liberate secondary 



the SIMS technique, from CAMECA’s Website
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age of 3219 ± 13 Ma. The calculated MSWD (Mean Square of Weighted Deviates) was 1.3, 



yields a crystallization age of 3219 ± 13 Ma



(Figure 13; Table 1). The resulting crystallization age of 3219 ± 13 Ma confirms magmatic 

Pb age of 3219 ± 13 Ma was obtained from Clast 1, a subophitic basalt 
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The breccia’s matrix features

–



3219 ± 13 Ma

–

–



3219 ± 13 Ma





yielded a crystallization age of 3219 ± 13 Ma based on in situ Pb

stratified archive of the Moon’s crustal evolution.
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User’s manual for Isoplot 3.60: A geochronological toolkit for Microsoft 

–

–

–
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