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I t  has  been noted p rev ious ly  t h a t  some graben- l ike  lunar  r i l l e s  a r e  
a s s o c i a t e d  wi th  high magnesium m a t e r i a l s  a s  measured by t h e  X-ray f luorescence  
experiment on Apollo 15 and 16 (1) .  R e l a t i v e l y  high Flg va lues  have been 
observed i n  t h e  v i c i n i t y  o f  such s t r a i g h t  r i l l e s  i n  both  t e r r a  and mare 
reg ions .  For example, graben i n  t h e  t e r r a  nor theas t  of t h e  c r a t e r  Cape l la  l i e  
i n  a  region where Mg/Al va lues  a r e  wel l  above those  o f  t h e  n e a r s i d e  t e r r a  
mode (1) .  In  a d d i t i o n  t h e  region around t h e  Apollonius r i l l e ,  loca ted  i n  
t e r r a  m a t e r i a l s  a t  t h e  nor the rn  edge of Mare F e c u n d i t a t i s ,  i s  c h a r a c t e r i z e d  by 
very  high E4g values .  Graben i n  southern Mare S e r e n i t a t i s  i n  t h e  v i c i n i t y  o f  
Menelaus c r a t e r  a r e  a s s o c i a t e d  wi th  b a s a l t s  t h a t  e x h i b i t  EIg concen t ra t ions  
h igher  than t h e  u n i t s  surrounding them. In t h i s  paper ,  t h e  Cauchy r i l l e s  i n  
e a s t e r n  Mare T r a n q u i l l i t a t i s  a r e  examined a s  p a r t  o f  a  comprehensive s tudy  t o  
i n v e s t i g a t e  t h e  chemical s e t t i n g  around a l l  g raben- l ike  r i l l e s  wi th in  o r b i t a l  
X-ray coverage, and t o  determine t h e  r e l a t i o n ,  i f  any, between chemical 
composition and t h e  r i l l e s .  

The northernmost o f  t h e  Cauchy r i l l e s  (here  c a l l e d  R i l l e  1 f o r  conven- 
i ence)  i s  a f l a t - f l o o r e d  graben t h a t  t r e n d s  roughly ~ 6 5 ' ~  and extends f o r  
about 300 km from t h e  e a s t e r n  boundary o f  T r a n q u i l l i t a t i s .  The southern 
" r i l l e "  i s  predominantly a  s c a r p ,  t h a t  p a r a l l e l s  R i l l e  1 and e x h i b i t s  t h e  two- 
s ided  graben form on ly  i n  i s o l a t e d  s p o t s  along i t s  course.  The lowest Mg 
va lues  i n  t h e  reg ion  a r e  found i n  t h e  e leva ted  a r e a  between t h e  two r i l l e s .  
D i r e c t l y  t o  t h e  n o r t h  o f  R i l l e  1, va lues  s t a r t  t o  i n c r e a s e  culminating i n  a  
very  high Mg/Al r a t i o  (> 1.7) a s s o c i a t e d  with a  topographic  low d i r e c t l y  t o  
t h e  nor th .  I n  f a c t ,  an e x c e l l e n t  i n v e r s e  c o r r e l a t i o n  e x i s t s  between t e r r a i n  
l e v e l  and Mg concen t ra t ion  i n  t h i s  a rea .  

Mg/Si t r e n d s  i n  t h e  region c o r r e l a t e  exceedingly we1 1 with  r i l l e  
o r i e n t a t i o n .  The arrow on Fig.  1 shows t h a t  r i l l e  o r i e n t a t i o n  a l s o  c l o s e l y  
p a r a l l e l s  t h e  Apollo 15 o r b i t  t r a c k s  which determine t h e  d i s t r i b u t i o n  o f  t h e  
d a t a .  Therefore ,  c a r e  must be taken no t  t o  i n t e r p r e t  i n t e r o r b i t  v a r i a t i o n s  
due t o  changes i n  s o l a r  a c t i v i t y  a s  d i f f e r e n t  chemical provinces .  Ilowever, 
s e v e r a l  o r b i t s  were examined on d i g i t a l  Mg/Al images and a l l  i n d i c a t e  a  
d i s t i n c t  anomaly u n r e l a t e d  t o  o r b i t  t r a c k s  (Fig. 1 ) .  Raw X-ray d a t a  of two 
o r b i t s  d i r e c t l y  n o r t h  o f  R i l l e  1 a l s o  show a  t r e n d  of inc reas ing  Mg/Si va lues  
with proximity  t o  t h e  r i l l e .  

The deepest  p a r t  o f  t h e  topographic  low nor th  of R i l l e  1 corresponds t o  a  
small  pa tch  des ignated younger than  t h e  surrounding mare based on c r a t e r  
d e n s i t y  ( 2 ) .  In a d d i t i o n ,  f a i n t  c u r v i l i n e a r  s t r u c t u r e s  suggest  flow f r o n t s  
i n d i c a t i n g  movement away from t h e  r i l l e  (downhill) .  These f a c t o r s  coupled 
wi th  t h e  anomalous chemical composition suggest  an i s o l a t e d  mare u n i t  local ized 
i n  t h e  topographic  low. The c o r r e l a t i o n  of t h e  r i l l e ,  Mg/A1 t r e n d s ,  topo- 
graphy, and age impl ies  t h e r e  i s  a  d i r e c t  r e l a t i o n  between t h e  r i l l e  and t h e  
high Mg/A1 u n i t .  I t  has  been noted i n  o t h e r  regions  t h a t  l i n e a r  r i l l e s  a r e  
sometimes r e l a t e d  t o  v o l c a n i c  f e a t u r e s  ( p y r o c l a s t i c s ,  f lows,  c o n s t r u c t i o n a l  
f e a t u r e s ,  p i t s )  ( 3 , 4 ) .  The a s s o c i a t i o n  between t h e  r i l l e  and t h e  high Mg 
m a t e r i a l  does no t  n e c e s s a r i l y  imply t h a t  t h e  r i l l e  i s  t h e  d i r e c t  source  o f  
t h a t  m a t e r i a l  al though t h i s  i s  n o t  r u l e d  out.  A l t e r n a t i v e l y  t h e  graben, 
s i g n i f y i n g  t h a t  t h e  r e g i o n  has  been t e c t o n i c a l l y  a c t i v e  i n  t h e  p a s t ,  may 
i n d i c a t e  t h e  presence o f  o t h e r  ex tens iona l  t e c t o n i c  f e a t u r e s  (nowburied by t h e  
l a t e s t  pe r iods  of e x t r u s i o n )  which c o n t r o l l e d  t h e  emplacement o f  t h e  m a t e r i a l .  
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