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The link between impact melt breccias sampled during the 

Apollo missions and the major lunar impact basins remains a 

subject of ongoing discussion. For example, the accepted for-

mation age of the Imbrium basin is around 3.8-3.9 Ga [e.g., 1]. 

However, close examination of textures, exposure ages, and 40Ar-
39Ar ages of Apollo 14 breccias [2] have led to an alternative 

conclusion that the Imbrium impact occurred at 3.75 ± 0.02 Ga. 

Although this younger age is not widely supported by the lunar 

community and has recently been questioned based on studies of 

Apollo 12 and Apollo 14 breccias, as well as the lunar meteorite 

SaU 169 [e.g., 3, 4], this controversy demonstrates existing un-

certainty over the interpretation of lunar breccia samples and 

their link to specific impacts. Similar controversy exists with the 

interpretation of Apollo 17 impact breccias. These breccias are 

widely accepted as ejecta from the Serenitatis impact [e.g., 5], 

which is believed to have occurred around 3.87 ± 0.03 – 3.89 ± 

0.01 Ga ago [e.g., 6]. Nevertheless, recent studies suggest that 

some of these samples might be part of the Imbrium ejecta [7].  

In the absence of unambiguous stratigraphic evidence linking 

specific breccia samples and impact basins, precise chronology of 

different breccia types can at least identify samples that are dif-

ferent in age and hence, cannot have formed by the same impact. 

Compared to zircon, phosphates exhibit lower closure tempera-

tures of the U-Pb system. Therefore their U-Pb system is prone to 

resetting during a thermal event. Thus, phosphates are particular-

ly useful for defining the age of the last impact the breccia expe-

rienced.  

The present study focuses on three different types of Apollo 

17 impact breccias: (1) aphanitic, (2) micropoikilitic, and (3) sub-

ophitic impact melt breccias, and three Apollo 14 crystalline ma-

trix breccia samples.  

The newly obtained U-Pb ages of phosphate grains range 

from 3919 ± 3.4 Ma ( for the sub-ophitic breccia to 3940 ± 13 

Ma (for the aphanitic breccia. These results indicate that 

these, textually distinct breccias cannot have formed during a 

single event, e.g. the Serenitatis impact. However, the age of the 

sub-ophitic breccia matches (within error) the reported age of 

3914 ± 7 Ma for Apollo 12 impact breccias and the 3920 ± 13 

Ma [8] and 3909 ± 13 Ma [4] zircon U-Pb ages for SaU 169, 

while the age of the aphanitic breccia is similar within error to 

the 3934 ± 4 Ma average age of phosphates from three Apollo 14 

breccia samples.  

The U-Pb dating results from three Apollo landing sites 

demonstrate that Apollo 12 and SaU 169 zircon and Apollo 14 

phosphates have different ages and therefore, cannot all reflect 

the formation of the Imbrium basin. Similarly, different types of 

Apollo 17 breccias cannot all originate from the Serenitatis im-

pact. 
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