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A f i r s t  order  model f o r  lunar  s t r u c t u r e  based upon seismic da t a  includes 
a c rus t ,  approximately 60 km t h i ck  i n  southeastern Procellarum, and probably 
q u i t e  va r i ab l e  i n  thickness,  overlying the  mantle. The ve loc i ty  of compres- 
s iona l  waves reaches a value of between 6.3 and 7.0 km/sec i n  t he  lower half  
of the  c rus t .  The c r u s t  may be underlain by a t h i n  s l a b  of high-velocity 
mater ia l  i n  which t h e  ve loc i ty  of compressional waves reaches a va lue  of be- 
tween 9.0 and 9.5 km/sec. The ve loc i ty  below t h i s  zone i s  between 7.6 and 
8.1 km/sec. P a r t i a l  melting begins i n  t he  mantle a t  a depth of about 1000 km. 
The thick,  r i g i d  outer  s h e l l  surrounding the  p a r t i a l l y  molten zone may be re- 
garded a s  t he  lunar  l i thosphere ;  and t h e  weaker c e n t r a l  zone a s  t he  asthenos- 
phere. Moonquake a c t i v i t y  appears t o  be concentrated i n  two narrow b e l t s  a t  
t he  base of t h e  l i thosphere.  

Refinements i n  t h i s  model can be made by d i r e c t  methods from the  timing 
of seismic s igna l s  received from l a rge  impacts a t  appropriate  d is tances ,  but  
these  have occurred a t  an  average r a t e  of one every year or  two. Less d i r e c t  
sources of information include the  spec t ra  of shear  waves, t r a v e l  times of 
secondary phases, and s t r a i n  energy dens i ty  ca lcu la t ions  f o r  assumed viscos- 

. i t y  prof i les .  A l l  poss ib le  models a r e ,  of course, constrained by the  t o t a l  
mass and moments-of-inertia of t he  moon. From these  methods, we i n f e r  tha t :  
(1) The ve loc i ty  of seismic waves probably decreases with depth i n  the  upper 
pa r t  of the  mantle, reaching a minimum a t  an undetermined depth; (2)  The 
t r a n s i t i o n  t o  melting i n  t he  lower mantle is  gradual;  and (3) Secondary pha- 
s e s  from moonquakes, i f  i n t e rp re t ed  as deep r e f l ec t ions ,  suggest the presence 
of a sharp d iscont inui ty  beginning a t  a depth of about 300 km below the moon- 
quake zone. 
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