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Introduction: Lunar anorthositic regolith breccias Miller Range 

090034 (MIL34), 090036 (MIL36), and 090070 (MIL70) provide 

information about the history of the lunar highlands. We previ-

ously reported 40Ar/39Ar ages and relative CRE ages for anorthite 

separates [1]. Here we extend this work to bulk samples of the 

light anorthite-rich, and the dark impact-melt-rich lithologies [2] 

of the paired stones MIL 34 and 70, and to bulk samples of 

MIL36. The primary goal was to understand lunar impact events 

at the time these breccias formed.  

Experimental Methods: ~ 10 mg samples from the Light and 

the Dark lithologies in MIL34 and MIL70 and ~1 mg of two bulk 

chips in MIL36 were irradiated for ~80 hours at the USGS 

TRIGA reactor. Ar isotopes were measured mass spectrometri-

cally [3,4]. 

Results and discussion: 40Ar/39Ar plateau and isochron ages are 

shown in Figure 1. The apparent ages of the Dark lithologies of 

MIL34 and MIL70 are generally older than both those of the light 

lithology and of the 

anorthite separates. 

We attribute these old-

er ages and the two 

strikingly old apparent 

ages of bulk MIL36, 

resp., to (a) preferen-

tial retention of 40Ar 

by glass or impact 

melt components 

(MIL34&70), and (b) re-implanted “lunar atmosphere” 40Ar 

(MIL 36) [5,6]. Mounting evidence suggests that melted phases 

may retain 40Ar during impact events because longer diffusion 

path lengths are generated in the resultant glass [7-9]. Our pre-

ferred Ar/Ar ages are 3500±110 Ma (MIL34 anorthite), 3520±30 

Ma (MIL70 Light), 3540±40 Ma (MIL36-chip1, isochron age). 

Conclusion: Young ages of ~3500-3540 Ma for each breccia 

probably date the time of breccia assembly. Other ages in the 

range ~3640-3940 Ma probably reflect the presence of older clas-

tic material. The regolith breccia MIL36 contains excess 40Ar 

implanted from the lunar atmosphere [5,6]. Previously deter-

mined CRE ages suggest pairing of MIL34 and MIL 70. 
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