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Three l i n e s  of evidence concerning the  i n t e r n a l  dynamics of t he  Moon 
have emerged during t h e  Apollo programme which challenge comparison with what 
is known about t he  Earth (and Mars) 

(1) present i n t e r n a l  a c t i v i t y  i n  t h e  Moon: t he  occurrence of moonquakes and 
the  phenomenon of  lunar  t r a n s i e n t  events. 

(2) evolution of its i n t e r n a l  cons t i tu t ion :  the  lava  now proved t o  o r ig ina t e  
i n t e r n a l l y  i n  a former lunar  "asthenospherew, t h e  chemical d i f f e r en ta t ion  
required t o  separa te  t he  "anorthosi t ic"  highlands. 

(3)  its thermal evolution: t he  apparent absence of extensive volcanism i n  
recent  times, the  th i ck  l i thosphere  necessary t o  support t h e  mascons. 

By comparison with the  Earth (1) is weak, ( 2 )  is f u l l y  comparable and 
(3) shows a grea t  cont ras t  i n  t he  l a s t  3000 m.y. Very t e n t a t i v e l y  Mars 
appears intermediate between the  Earth and Moon i n  respect  of i ts i n t e r n a l  
dynamics. 

One speculates  t h a t  t he  d i f fe rences  between these th ree  bodies is 
connected fundamentally with t h e i r  sizes.  Clear ly  i f  t.w-erature , r a t h e r  
than pressure o r  composition is the  c r i t i c a l  parameter d i f f e r e n t i a t i n g  
between a r i g i d  s o l i d  behaviour over the  l i f e t ime  of t he  body and a f l u i d  of  
very high v iscos i ty ,  then t h e  d i f fe rence  i n  the thicknesses  of t h e i r  r i g i d  
l i thospheres  must a r i s e  from them having d i f f e ren t  v e r t i c a l  temperature 
gradients.  This  is e a s i l y  explained on a common thermal model with con- 
parable densi ty  of hea t  source per  u n i t  volume and the d i f f e r e n t  r a t i o s  of 
surface a rea  t o  volume. 

The non-hydrostatic f i gu res  of the  Moon (and of the Earth and Mars) - 
o r  a t  l e a s t  the  lower harmonic components - have been postulated t o  r e s u l t  
from convection below the  l i thosphere.  For the Moon two pieces c f  evidence 
f o r  t h i s  hypothesis a r e  compelling: 

( 1 )  the d i s c r e p ~ n c y  between the  e l l i p t i c i t y  of the  5 e s t  f i t t i n g  s e c ~ n d  
harmonic sur faces  and the  dynamical e l l i p t i c i t y ,  which denonstratee the 
e x i s t e x e  of i n t e r n a l  dens i ty  d i f fe rences  with angle. 

( 2 )  the agreement between the  e l l i p t i c i t i e s  of the highlands' ~ x r f a c e  and t he  
much l a t e r  lava sur faces  of the  maria, which show the 'present  non-hydrostatic 
shape t o  have been produced subsequent t o  the  f i l l i n g  of the maria bas ins ,  
requi res  a mechanism which can, l i k e  convection, change i t s  pa t t e rn  i n  time. 
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Hydrostatic head arguments ( a f t e r  J-A, Wood) can account f o r  the  excess 
(about 1.5 km) f i l l i n g  of t he  c i r c u l a r  maria r e s u l t i n g  i n  the  mascons. The 
discovery i n  t he  geometrical l i b r a t i o n  data  of a systematic height  difference 
between the  sur faces  of t he  i r r egu la r  and c i r c u l a r  maria, shows t h a t  the  
l a t t e r  have f a l l e n  1.5 km i n  3000 m.y. Thus a cy l ind r i ca l  f a u l t  system 
extending through t h e  l i thosphere  must surround the  c i r c u l a r  maria. Po ten t i a l  
energy is therefore  released a t  the average r a t e  of 1 0 1 8 d y  adequate t o  
explain the  moonquakes. The c lus t e r ing  of the  loca t ions  of lunar  t r ans i en t  
events  around the  c i r c u l a r  maria a r e  a l s o  thus  explained. 

The remanent magnetization of  the lunar  lavas ,  discovered i n  the  Apollo 
samples, and the  highlands, in fer red  from the  s u b s a t e l l i t e s ,  r equ i r e s  the  
presence of a l una r  magnetic f i e l d  of i n t e r n a l  or ig in ,  Determinations of 
its i n t e n s i t y  w i l l  decide between the  a l t e r n a t i v e  theo r i e s  o? a dynamo i n  an 
i ron  core which through decay of t h e  hea t  sources has  ceased t o  operate  i n  
the  l a s t  3000 m.y. and the  Urey-Runcorn theory of a permanent magnetization 
of a undi f fe ren t ia ted  Moon acquired from an e a r l y  so l a r  system magnetic 
f i e l d ,  now destroyed by the  hea t ing  of t he  deep i n t e r i o r  above the  Curie 
point.  

The thermal convection model of t h e  Moon inevi tab ly  e n t a i l s  a r i g i d  
l i thosphere  which thickens with time. Thus the  absence of  any phenomenon 
remotely comparable with cont inenta l  d r i f t  is understandable i n  the  
decipherable h i s t o r y  of  the  lunar  surface,  but very ea r ly  l a rge  hor izonta l  
displacements of  t h e  c r u s t  may have occurred, and the  asymmetry of the  near 
and f a r  s i d e s  of  t he  Moon may be explainable on t h i s  hypothesis.  

The fu r the r  ana lys i s  of  global  surveys is c r u c i a l  t o  many of the problems 
discussed. For example, determination of  the small dipole  f i e l d  of t he  Moon 
could give information concerning t h e  d i s t r i b u t i o n  of  c r u s t a l  magnetization. 
This  might be determined from the  long period of Explorer 35 data. Possible  
f u r t h e r  po lar  o r b i t e r  magnetic f i e l d  da ta  might enable the global  va r i a t i on  
of magnetization d i r ec t ion  t o  be determined. 
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