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A seismic refraction experiment was used to 
study the characteristics of the lunar near-surface at the Apollo 
14, 16 and 17 landing sites. The results of these experiments 
together with the recording of the Apollo 17 Lunar Module (LM) 
ascent stage impact allow an interpretation of the seismic 
velocity structure of the shallow lunar interior to be made. 

The lunar near-surface at the Apollo 14 Fra Mauro site is 
characterized by a surface layer of 104 m/sec velocity overlying 
material possessing a seismic velocity of 299 m/sec. Two 
compressional (P-wave) seismic velocities were identified at the 
Apollo 16 Descartes landing site. At the Apollo 16 site the 
lunar surface material has a se'ismic wave velocity of 114m/sec. 
Underlying this surficial material at a depth of 12.2 meters the 
lunar rocks have a velocity of 250 m/sec. The velocity of 114 
m/sec is assigned to the lunar regolith and agrees closely with 
the surface velocity measured at the Apollo 12, 14 and 15 
landing sites; the implication is that the process of frag- 
mentation and comminution by meteoroid impacts has produced a 
layer of surprisingly similar Moon-wide seismic properties. The 
underlying measured value of 250 m/sec measured for the under- 
lying material at the Apollo 16 site is close to the value of 
299 m/sec measured for the underlying breccias at the Apollo 14 
site supporting the idea that both of these sites are underlain 
by low-velocity brecciated material. 

When the Apollo 14 and 16 results are combined with the 
impact data recorded by the network of Apollo passive seis- 
mometers (Toksoz et al., 1972) the conclusion is that the seismic 
velocity increases very rapidly from values of 100-300 m/sec 
in the upper 100 meters or so of the Moon to a value of about 
4 km/sec at a depth of 5 km. 

The implied velocity-depth gradient is much too large to 
be produced by cold self-compression of any rock powder. 
Experimental velocity-pressure gradients on unconsolidated sands, 
volcanic ash and powdered basalt are much smaller than the 
observed lunar results and also show that no unique relation 
exists between seismic velocity and porosity in granular 
material (Talwani et al., 1973). The Apollo 17 seismic profiling 
experiment has shed light on the properties of the shallow 
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lunar interior to a depth of about 5 km. 
. . 
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