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Equations of heat  conduct ion  and mass t r a n s f e r  f o r  thermal h i s t o r y  and e a r l y  magmatism o f  
t h e  Moon were solved numer i ca l l y  by computer. Re la ted c a l c u l a t i o n s  have been c a r r i e d  o u t  by many 
authors  ( f o r  example [ I ,  2, 31). Our model has d i f f e r e n c e s  from t h e  precursors  i n  nex t  p o i n t s .  
(1) We do n o t  suppose a r i o r i  t h e  ex i s tence  o f  Lunar Magma Ocean, i ns tead  we s imula te  t h e  
process o f  p l a n e t  growth% accompanied by a c c r e t i o n a l  heat ing .  The heat  source i s  g i ven  by 
q(r,t)=(A+Bt)exp(-a(R-r)), where R  i s  r a d i u s  o f  t h e  growin p lane t ,  A, B  and a  a r e  se lec ted  t o  
g i v e  r i s e  t o  p a r t i a l  m e l t i n g  i n  o u t e r  p a r t  o f  t h e  p lane t .  q2) We do n o t  adopt t h e  assumption of  
f a s t  convect ive  mix ing w i t h i n  appeared zones o f  m e l t i n g .  W i th in  t h e  zones a  phase compos i t ion  
o f  t h e  substance was determined on t h e  b a s i s  o f  l i n e a r i z e d  t e r n a r y  diagram Px-PI-01 [4]. Then 
s o l u t i o n  o f  mass t r a n s p o r t  equat ions  was c a r r i e d  ou t .  The movement o f  s o l i d  phases r e l a t i v e  t o  
t he  l i q u i d  was assumed t o  be the  major  mechanism o f  mass t r a n s f e r .  Th is  i s  e i t h e r  f r e e  s e t t l i n g  
( f l o a t i n g )  o f  m ine ra l s  under h igh  degrees o f  m e l t i n g  (>40 vo l .%)  o r  press ing-out  o f  t h e  l i q u i d  
and concen t ra t i ng  o f  c r y s t a l  mush i f  degree o f  m e l t i n g  was n o t  t oo  much (5-40 vo l .%) .  The 
t r a n s p o r t  o f  major components o f  m e l t  and o f  t r a c e  elements ( i n  p a r t i c u l a r ,  o f  sources o f  
r ad iogen i c  heat )  i s  cons idered i n  t he  model. ( 3 )  The model i nvo l ves  a l s o  such mechanism o f  a  
mass t ranspo r t ,  as e f f u s i v e  magmatism, which i s  model led i n  t he  f o l l o w i n g  way. When du r i ng  
c a l c u l a t i o n s  t he  d e n s i t y  o f  some l a y e r  o f  t h e  ma t te r  come t o  be l e s s  than t h e  average d e n s i t y  
of t h e  o v e r l y i n g  rocks  and t h e  degree o f  m e l t i n g  o f  t h a t  l a y e r  was more than 10 vol.%, then 
whole sphe r i ca l  l a y e r  was t r a n s f e r r e d  i n s t a n t l y  from m e l t i n g  zone t o  t he  sur face.  

Other p r o p e r t i e s  o f  t he  model a re  : 1. I n i t i a l l y  t h e  p l a n e t  i s  assumed t o  be un i f o rm  and 
has composi t ion by Tay lo r  and Bence. 2. Heat c o n d u c t i v i t y  as a  f u n c t i o n  o f  t he  temperature was 
taken from [5]. 3. The s o l i d u s  and l i q u i d u s  temperatures and e u t e c t i c  m e l t  composi t ion i s  
considered t o  change w i t h  depth. The t rans fo rma t i on  o f  t h e  s t a b l e  minera l  assoc ia t i ons  
( t h e  appearance o f  s p i n e l  and ga rne t )  a t  p ressures  i n  t he  range o f  8 up t o  20 kbar were assumed. 
That i s  f o l l owed  by t h e  appearance o f  normat ive  c l inopyroxene i n  t h e  me1 t. 
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F i a .  2  : Normat ive c o m ~ o s i t i o n  o f  rocks  i n  - 
sect ion  o f  t he  model p l a n e t  a t  t=1.2 x  logy. ; F i g :  1  : M e l t i n g  diagram f o r  l u n a r  model. Shaded l--quenched melts from deeper zone of part. regions--zones of p a r t i a l  me l t i ng ;  t h e  arrows 

. show e f fus ions ;  dashed l i n e s - - s t a b i l i t y  bound- m e l t i n g  ( w i t h  normat ive  Ca- r ich  Px); 2-- 
a r i e s  o f  Sp and Ga; t h e  e a r l y  m e l t i n g  zone i s  quenched me l t s  f rom e a r l y  me1 t i n g  zone; 
shown i n  t he  i n s e r t .  3--unmelted zone; 4- - the  r e s t  a f t e r  e a r l y  

me l t i ng ;  5--zone o f  t h e  genera t ion  f o r  second 
type o f  t h e  me1 t s .  
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F i g .  3 : R e l a t i v e  abundance o f  incompat ib le  
elements (U, Th, K) i n  s e c t i o n  o f  t he  model 
p l a n e t  a t  t=1.2 x logy. 

F i g .  1, 2 and 3 i l l u s t r a t e  some r e s u l t s  o f  t h e  c a l c u l a t i o n s .  Most i n t e r e s t i n g  r e s u l t s  o f  
t he  mode l l i ng  a r e  i nvo l ved  i n  t he  ex i s tence  o f  two types o f  t h e  magmatic e rup t i ons  ( f i g .  1 )  
hav ing t h e  d i f f e r e n c e s  i n  t h e  depth o f  t h e  magma genera t ion .  The magmas o f  t he  f i r s t  type 
ascend from the  sha l low depths, where t h e  zone o f  a lmost  complete m e l t i n g  was formed as a 
r e s u l t  o f  acc re t i ona l  heat ing .  The chemical compos i t ion  o f  t he  former magma type i s  determined 
by t he  sepa ra t i on  of t h e  unmel t e d  o l i v i n e  and i n  t h e  minor e x t e n t  by t he  f l o t a t i o n  o f  p l a g i o -  
c lase.  As a r e s u l t  t he  e f f u s i v e  m a t e r i a l  i n  comparison w i t h  t he  i n i t i a l  composi t ion i s  s l i g h t l y  
enr iched i n  U, Th, K and i s  g r e a t l y  enr iched i n  p l a g i o c l a s e  w i t h  t he  normat ive  c l inopyroxene 
be ing almost comple te ly  absent.  

The second type o f  e f f u s i v e  m a t e r i a l s  have been formed as a r e s u l t  o f  f i l t e r - p r e s s i n g  
process w i t h i n  t he  prolonged t ime  i n t e r v a l  ( " l ogy . ) .  The normat ive m e l t  composi t ions a re  n e a r l y  
t h e  e u t e c t i c  composi t ion i n  t h e  model phase diagram. These me l t s  a re  markedly enr iched i n  
incompat ib le  elements ( f i g .  2 and 3 ) .  The normat ive  c l inopyroxene occurs as a r e s u l t  o f  
s t a b i l i t y  o f  sp ine l  and ga rne t  i n  t h e  r e g i o n  o f  magma genera t ion .  

Taking i n t o  account t h e  age and the  chemical p e c u l a r i t i e s  o f  the  two magma types they 
a re  considered as t h e  i n i t i a l  m a t e r i a l s  f o r  t h e  h igh land  and mare l u n a r  magmatic rocks .  A 
fo rma t i on  o f  t h e  rocks  l i k e l y  i nvo l ves  t h e  a d d i t i o n a l  stage o f  t h e  d i f f e r e n t i a t i o n  i n  t h e  c r u s t .  
I n  present  t ime we cannot s imu la te  t he  l a t t e r  process be ing o u t  f rom t h e  framework o f  ou r  
model ( t h e  elementary l a y e r  o f  t he  ma t te r  t o  be quenched by t he  e f f u s i o n  a t  t h e  p l a n e t  su r face  
i s  considered t o  have th i ckness  more than 8 km!). 
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