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Introduction:  A 10-15 m3 boulder at station 7 in 

the Taurus-Littrow Valley (Apollo 17 lunar mission) 
comprises a noritic breccia core intruded by an array of 
3-5 cm wide dikes [1]. Analytical scanning electron 
microscopy (SEM) reveals that the dikes are not igne-
ous-textured intrusions, but comprise angular mineral 
fragments of plagioclase, orthopyroxene and clinopy-
roxene, with quartz-K-feldspar intergrowth (granitic) 
lithic clasts (Fig. 1a), as well as minor phases, includ-
ing tranquillityite, ilmenite, apatite, troilite, and 
chrome spinel. This fragmental assemblage is held 
together by micron-width melt bridges, which bond the 
grains and render the dikes coherent.  

A 10-20 μm wide recrystallized zone (aureole) is 
developed around the dikes in the noritic host, which 
indicates that the dikes were intruded hot (Fig. 1b). 
The lithifying melt bridges are interpreted to have 
formed by the condensation of impact-generated sili-
cate vapour, which may have propelled the clastic ma-
terial, and/or by subsequent grain boundary shock 
welding during later impacts.  

Both the noritic breccia and the clastic dikes are 
partly enclosed in a blue-grey breccia, which is itself 
enveloped in a green-grey breccia [1]. These results 
indicate a multiple impact history for the boulder, in-
cluding the Serenitatis impact event at 3.98 Ga [2]. 
The Serenitatis event is considered responsible for 
lofting the noritic-dike target material during target 
excavation, and generating the enclosing blue-grey 
breccia (and possibly also the green-grey breccia) as 
impact melt/ejecta.   

The dikes at station 7 provide an important exam-
ple of the capacity of hot, fluidized fragmental material 
to dynamically intrude and locally modify host rock 
phases as part of lunar impact processes. The genera-
tion of fluidized systems during impact is probably 
more common than previously recognized, even on 
planetary bodies with limited or negligible atmos-
pheres. Fluidization is likely to take place during the 
excavation stage of the impact process when frag-
mented materials can be mobilized by superhot im-
pact-generated vapours. 

 

 
 

 
 
Fig. 1. BSE (back-scattered electron) SEM images of 
sample 77075,12: (a) Note the angular to subangular 
fragmental texture of the dike. q: quartz; kspar: potas-
sium feldspar; opx: orthopyroxene; plag: plagioclase. 
(b) Contact zone between noritic breccia and dike. A 
~20 μm wide recrystallized zone is developed in the 
norite (upper half of photo) adjacent to the fragmental 
dike (lower half of photo), comprising fine, wormy 
intergrowths of recrystallized noritic matrix minerals.  
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