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I n  August 'I990 s p e c t r o p h o t o m e t r i c  o b s e r v a t i o n s  o f  t h e  eas- 
t e r n  o u t s k i r t s  o f  Mare O r i e n t a l e  were conduc ted  w i t h  t h e  favou-  
r a b l e  l i b r a t i o n  o f  t h e  L!oon w i t h  r e s p e c t  t o  l o n g i t u d e ,  Obser- 
v a t i o n s  were  c a r r i e d  o u t  by means o f  a s p e c t r o p h o t o m e t e r  x h i c h  
o p e r a t e d  i n  t h e  mode o f  c o u n t i n g  p h o t o n s  i n  t h e  p e c t r a l  r a n g e  
of 0.34 t o  0,76 mcm w i t h  r e s o l u t i o n  o f  a b o u t  48 f /I/ i n s t a l l e d  
on a 60-cm r e f l e c t o r  i n  t h e  Crirnea. The used  a n g u l a r -  r e s o l u t i o n  
of a b o u t  7" c o r r e s p o n d e d  t o  a n  e l l i s p o i d a l  p l a t f o r m  w i t h  
t r a n s v e r s a l  d i m e n s i o n s  o f  a p p r o x i m a t e l y  13 krn by 60 krn on t h e  
l u n a r  s u r f a c e  d u r i n g  o b s e r v a t i o n s  of o u t l y i n g  r e g i o n s ,  Obser- 
v a t i o n s  were conduc ted  by t h e  u s u a l  method o f  d i f f e r e n t i a l  
s p e c t r o p h o t o r n e t r y ,  The c e n t r e  of t h e  c r a t e r  P l a t o  f o r  which  
t h e  a b s o l u t e  f i x i n g  t o d  X p  was e a r l i e r  per formed /2/ was used  
as a s t a n d a r d  r e g i o n .  The d i f f e r e n c e  o f  a i r  masses d u r i n g  ob- 
s e r v a t i o n s  d i d  n o t  exceed  t h e  v a l u e  of O,C24. I n  t o t a l ,  s e v e n  
r e f l e c t i o n  s p e c t r a  ( o b s e r v a t i o n s  were made d u r i n g  two n i g h t s  
on Abgust 7/8 a g d  8/9 a t  t h e  ldoonts p h a s e  a n g l e s  o f  a b o u t  
+ 17 ,O and +2g0.0, r e s p e c t h v e l y )  of f o u r  p l a t f o r m s :  Lacus  
Autumni ( = -12 .2,  = -83 .?)- s p e c t r a  I (August  7/8) and 2  
( a u g u s t  869)  i n  F i g .  a; t h e  d a r k  s p o t  s o u t h  of Lacus  Autumni 
( 5 -18 . 5 , 3  S -80 .3) - s p e c t r a  3 (August 7/8) and 4 (Au- 

8 / 9 ) o i n  Fig.  1; tge dark s p o t  s o u t h  of Lacus  Veris 
5 -21 .I, ,,t 'Z -84 .8) - s p e c t r a  1 ( ~ u g u s g  7/8) and. 2  * 

August 8/9) i n  F i g ,  2; Lacus  T ? e r i s *  ( 2 -13 .8, 'Z -87O.7) - s p e c t r u m  3 ( ~ u g u s t  8/9) i n  F i g .  2,  
&Tare O r i e n t a l e  i s  one of  t h e  l a r g e s t  impac t  m u l t i - r i n g  

f o r m a t i o n s  ;::hose bas in  wag f i l l e t l  w i t h  l a v a s  o f  n o r i t i c  and ba- 
s a l t i c  c o m p o s i t i o n  some 3.85 b i l l i o n  y e a r s  ago /4/. As shown 
by a n a l y s i s  of t h e  d i s t r i b u t i o n  of a l b e d o  performed from t h e  
p i c t u r e  o f  t h e  Zond 6 s p a c e c r a f t  /5/ t h e  s h a p i n g  o f  Mare O r i -  
e n t a l e  t o o k  p l a c e  main ly  i n  t h e  c o u r s e  of f o u r  s t a g e s .  A f t e r  
t h e  f i rs t  s t a g e  of  t h e  f o r m a t i o n  o f  t h e  "backgroundt1 s u r f a c e  
of t h e  basin ( i n c l u d i n g  t h e  r i n g  s t r u c t u r e )  from a n o r t h o s i t i c  

I a b b r o  t h e  g r e a t e r  p a r t  o f  i t s  s u r f a c e  w i t h  some o u t s k i r t s  
i n c l u d i n g  a p p r e n t l y  r e g i o n s  of  Lacus  Veris and Lacus  Autum- 

D i g )  was f l o o d e d  a t  f i rs t  by l a v a s  o f  n o r i t i c  c o m p o s i t i o n  
(2nd stage) and t h e n  by  l a v a s  o f  b a s a l t i c  con o s i t i o n  o v e r l a p -  
p i n g  a l m o s t  f u l l y  t h e  n o r i t e  l a y e r  ( 3 r d  s t a g e  7 . The l a t t e r  i s  
a s s o c i a t e d  w i t h  o u t f l o w s  o f  l a v a s  which a r e  a l s o  o f  b a s a l t i c  
c o m p o s i t i o n  i n  l i u i t e d  r e g i o n s  i n  t h e  c e n t r e " o f  Elare O r i e n t a l e  
from which  t h e  d a r k e s t  f o r m a t i o n s  o r i g i n a t e d ,  R e s u l t s  o f  McCon- 
n e l l  and Gast /6/ show t h a t  l a v a s  o f  n o r i t i c  c o m p o s i t i o n  on 
t h e  Moon o r i g i n a t e  f rom d e p t h s  o f  100-200 km w h i l e  basal t ic  
l a v a  f rom d e o t h s  o f  2 0 0 4 5 0  Bm. T h e r e f o r e ,  t h e  f o l l o w i n g  a e a n  
t r e n d  i s  a p p a r e n t l y  t r a c e d  f o r  Xare  O r i e n c a l e :  Dur ing t h e  mo- 
t i o n  f rom t h e  p e r i p h e r y  t o  t h e  c e n t r e  t h e  z v e r a g e  c o n t e n t  
o f  t h e  d a r k  c o l o u r  couponent  o f  n a t e r k a l  ( p r i a a r i l y  i lmeni te  
and  pyroxene)  couiing from e v e r  l a r g e r  d e p t h s  i n c r e a s e s  i n  re- 
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g o l i t h ,  The mechanical mixing o f  su r face  l a y e r s  dur ing  meteo- 
r i c  bombardment can make t h i s  dependence more ev iden t ,  

Our  s p e c t r a l  d a t a  a p p a e n e l y  conf i rn  such d i s t r i b u t i o n  of 
dark n a t e r i a l  i n  t h e  a r e a  of Mare Or ien ta le .  So, during t h e  
c o n s i s t e n t  obse rva t ion  of t h e  above-mentioned p l a t f o r n s  t h e  
decrease  of va lues  of  t h e  co lour  index C (0,56 mcm/O,4G mcn) 
i s  t r aced :  f o r  Lacus Autunni C =*1.980 0.035; f o r  southern  
o u t s k i r t s  of Lacus Autumni  (7 = 1,937f 0.040; f o r  southern  vi-  
c i n i t y ,  ofULacus  Ver is  C = 1,889 f 0.025; f o r  Lacus Ver is  C = 
1.727 + 0,032, Besides,  p r a c t i c a l l y  a l l  r e f l e c t i o n  s p e c t r a  ob- 
tained-have s p e c t r a l  s i g n s  of t h e  presence o f  m a t e r i a l  of ba- 
s a l t i c  composition. E a r l i e r  we wrote about t h e s e  s i g n s  i n  o u r  
paners  /2 ,  3/, i, e ,  absorp t ion  bands a r e  n o t i c e a b l e ,  They a r e  
asyqcia ted  n i t h  e l e c t r o n i c  t r a n s f e r s  i n  t h e  c r y s t a l  f i e l d  in2+ 
Fe and ~ i 3 + i  n s  as well as t h e  t r a n s f e r  of t h e  charge of Fe 

-Ti4+ and Ti3+- tT i4+  /7/. But.  which perhaps is t h e  nos t  i m -  
p d r t a n t ,  t h e  power of absorp t ion  bacds- in  the  i n t e r v a l  0.62 t o  
O,7O mcn is unusual ly g r e a t  (up t o  1 0  $) . I n  t i s  i n t e r v a l  ab- 
s o r p t i o n  i s  caused by l e c t r o  t r a n s f e r s  i n  Ti$+ i o n  and b y  
t h e  charge t r a n s f e r  T i g + s T i 4 + .  The depth of t h i s  absor-stion 
band also somevrhat i n c r e a s e s  wi th  t h e  t r a n s ~ e r  from ~ a c u s  Au- 
t u m n i  t o  Lacus Ver i s  ' ( s e e  F i g s ,  1 and 2) .  The presence of t h e  
absorp t ion  band of 0,66 mcm o f  such i n t e n s i t y  can perhaps be 
explained by t h e  conclusion drawn b h S u n g  e t  1. /8/ about t h e  
r e a l i t y  o f  t h e  t r ans fo rmat ion  of T i  i n t o  ~ i 3 +  i n  l u n a r  condi- 
t i o n s  under t h e  e f f e c t  of high-teneperature and impact proces- 
s e s  whose i n f l u e n c e  on b a s a l t i c  n a t e r i a l  i n  t h e  a r e a  of !,lare 
O r i e n t a l e  could be very s i g n i f i  a n t .  Ie l e d  t o  t h e  high con- 
t e n t  o f  t i t a n i u m  i n  t h e  form Ti?+. 

The r e s u l t s  obta ined  can be of p a r t i c u l a r  i n t e r e s t  i n  con- 
n e c t i o ~  n i t h  t h e  forthcoming programme o f  obse rva t ions  of  Clare 
Or ien ta le  from t h e  Ga l i l eo  s p a c e c r a f t .  
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