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Laboratory measurements of ultrasonic velocities in lunar 
samples 15065, 15555, 15415, 60015, and 61016 as well as in 
synthetic materials corresponding to compositions of anortho- 
sitic gabbros are reported as a function of pressure to about 
7 kb. Typically, values of compressional (P) and shear (S) wave 
velocities in sample'15415,57 are as follow: 

TABLE 1. 9 

Confining Pressure in kb 

1.5 2 3 4 5 6 7 10 * 
P: 6.02 6.40 6.65 6.70 6.78 6.83 6.85 (6.87) 

S: 2.70 3.26 3.42 3.54 3.56 3.58 3.59 (3.60) 

* These values obtained by linear extrapolation 
Combining these laboratory data with the observed varia- 

tions of the seismic velocities with depth in the Fra Mauro 
region of the moon as reported by Toksdz et a1 (I), the author 
examines the seismic velocity distributions in the moon with 
reference to the variations to be exprected in a homogeneous 
media . 

The moon has a crust about 65 km thick, divided into an 
upper crust (about 25 km thick) and a lower crust (about 40 km 
thick). The lunar mantle begins about 63 to 65 km deep and the 
velocity of compressional waves in this region is about 7 to 8 
km/sec. Variation of the seismic parameter with depth in the 
upper crust is much too rapid to be explained by compression of 
a uniform material and the departure from expectation is so 
great that no reasonable adjustment of the material parameters 
can bring agreement; therefore, this author concludes that this 
region is not due to self-compression but to a result of tex- 
tural gradients. In the lower crust, the region is shown to be 
relatively homogeneous, consisting probably of anorthositic 
rocks. This compositional model is supported by recent measure- 
ments of the ultrasonic velocities in various materials of 
geophysical interest as shown in Table 2. 

Below the 65 km depth, lunar mantle models consisting of 
an anorthositic gabbro with some olivine and pyroxene are 
favored in view of recent laboratory measurements. The composi- 
tion of such combinations would meet the known geophysical con- 
straints imposed by the mean density and moment of inertia as 
well as the seismic velocity distributions. 
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Material 

TABLE 2. 

Density Laboratory @ Seismic @ 

Quartz 

Albite 

Fayalite 

Anorthosite 

Pyroxene (90 En) 

Anorthositic Gabbro 

Olivine (90 Fo) 

Jadeite 

Garnets 

Rutile 

Spinel (8-Mg2Si04) 

Corundum 

22 24 (25 km) 

29 ) 27 (62 km) 

Possible 
Mantle 

Composition 
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