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Intro/Background
The Imbrium impact on the surface of the moon is one of the largest impacts seen and is therefore a key in studying the 
impact history of the Moon. Samples retrieved from both Apollo 15 and Apollo 17 missions were supposed to contain ejecta 
melt from this particular region, however, new data suggests that material originally thought to be Imbrium in nature might 
actually be something else. Here, we seek to gain information about two things. First, to determine a more definitive age for
classic samples of Imbrium melt from Apollo 15, samples 15445, and 15455. Second, we studied an Apollo 17 sample, 76055, 
to confirm whether or not this sample is Imbrium in nature as previously thought [1], or if its source is the from the nearby 
Sculptured Hills formation. This is under the assumption [1], that none of the impact melts at the Serenitatis site are in fact 
Serenitatis melts and that the most likely source of melts is from Imbrium. 

Methods
Analysis of these samples was completed using the 40Ar-39Ar technique, where the sample is irradiated with neutrons, 
then goes through a step heating process to release gas for analysis in a gas source mass spectrometer. Here, we focus 
on Argon isotopes 39 and 40. All samples have been corrected for a combination of solar wind 36Ar and re-implanted 
parentless 40Ar. For this correction, a  40Ar/36Ar values of 8±8 was used, which is based on the range of values expected 
through history for the lunar surface [2]. Through time, this value decreases because the supply of 40Ar depends on the 
rate of production by radioactive decay.

Results
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Discussion
Both splits of sample 15445 contain distinctive diffusion patterns, with a large portion of gas being lost in the early 
steps. This suggests a single, prominent heating event at ~1250 Ma for both splits. A formation age was difficult to 
determine due to the lack of a plateau, making it evident that our ages are underestimates of the actual age. This is 
probably consistent with the 3910-3940 Ma age of Imbrium[3,4,6]. We were not able to get any more definitive an age 
determination than [7], who found similar results to our own. The other Apollo 15 sample, 15455,28,BS39, also displays 
substantial outgassing at ~1250 Ma, and also underestimates the true formation age, despite having more of a plateau 
structure. This same outgassing was recorded for this sample in another study [8]. Although it is impossible to say 
whether the formation ages of 15445, and 15455 are the same, they are both consistent with formation in Imbrium
followed by thermal resetting in a common event at ~1250 Ma. Our 76055 splits BS42/43 give plateau structures, 
however they display distinctly different ages. 76055,106, BS42 is consistent with Imbrium impact melts between 3910-
3940 Ma, but 76055,106,BS43 gives a distinctively higher age, which suggests that 76055 is not the product of the 
Imbrium impact that had been ejected to the Apollo 17 landing area in Serenitatis  but rather represents another 
impact event in the PKT region. Finally, none of our splits gives a plateau in which all steps agree within errors over 
70%. While this distinction may be too restrictive [3], it is clear that these samples have suffered significant 
disturbances.

Fig. 1-3: From left to right respectively, samples 15445, 15455, 76055

Fig. 4: MS setup in lab

Fig. 5: Plateau plot of sample 15445, 300,BS36/37

Fig. 6: Plateau plot of sample 15455,28,BS39

Fig. 7 Plateau plot of sample 76055,106,BS42/43


