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Gemini Dr., F l a g s t a f f ,  AZ 86001 

We have se lec ted  t e n  areas t h a t  each i n c l u d e  severa l  rock u n i t s  o f  
v a r y i n g  l i t h o l o g y  and age (Tab le  1 ) ;  these area were chosen t o  o p t i m i z e  t h e  
geo log ic  and chrono log ic  da ta  r e t u r n  f rom Mars. 
s t r a t i g r a p h i c  s t u d i e s  [ l - 5 1  i d e n t i f y  s t r a t i g r a p h i c  ages, rock types,  and 
i n f o r m a t i o n  on Mar t ian  geo log ic  h i s t o r y  t h a t  samples o f  a g iven  s i t e  may y i e l d  
(Table 2). Volcanic  rocks occur  over  much o f  t h e  p l a n e t  and i n  v i r t u a l l y  a l l  
s t r a t i g r a p h i c  p o s i t i o n s ,  and t h e y  a r e  amenable t o  r a d i o i s o t o p i c  da t ing .  
Therefore,  a reasonable and e s s e n t i a l  goal f o r  a sample-return m i s s i o n  i s  t o  
r e t u r n  d a t a b l e  rocks f rom w i d e l y  v a r y i n g  s t r a t a .  

General ly,  about t h r e e  o r  f o u r  ma jor  geo log ic  u n i t s  can be sampled a t  any 
of  t h e  s i t e s  i n  Table 1, most o f  which can probably  be dated (Tab le  2).  The 
Mars Observer m i s s i o n  w i l l  a i d  g r e a t l y  i n  i n t e r p r e t i n g  l i t h o l o g y  and d e f i n i n g  
c o n t a c t s  a t  t h e  h i g h  r e s o l u t i o n  r e q u i r e d  t o  a c t u a l l y  p i n p o i n t  f r u i t f u l  sample- 
a c q u i s i t i o n  s i t e s  w i t h i n  these areas. 

Geologic mapping and 

Table 1. Locat ions and Rock U n i t s  o f  Proposed Sample Areas 

S i t e  Name L o c a t i o n  Rock U n i t s  
No. ( l a t ,  l o n g )  
1 Thars i  s- 12", 125" Aop, f l o w s  o f  Olympus p l a i n s  

Olympus 

Bo r e a l  e Hvg, grooved p l a i n s  m a t e r i a l  

Aoal, lowermost aureo le  o f  Olympus Mons 
H f ,  f r a c t u r e d  f l o w s  o f  Ulysses Fossae 

2 Chasma 82", 57" Apl, p o l a r  l a y e r e d  m a t e r i a l  

3 Memnon 

4 Labeat 
n o r t h  

5 Labeat 
south 

6 S o l i s  

c, c r a t e r  m a t e r i a l  
unmapped, t h i c k  d e p o s i t  

a - lo" ,  172" Amm, m i d d l e  member o f  Medusae Fossae Fm 
H r ,  r i d g e d  p l a i n s  m a t e r i a l  
Npl h, h i  1 l y  u n i t  o f  p l a t e a u  sequence 

S 31°, 83" Ht2, member 2 o f  Thars is  Montes Fm 
Hr ,  r i d g e d  p l a i n s  m a t e r i a l  
N f ,  h i g h l y  deformed ( f a u l t e d )  m a t e r i a l  

S 2 4 O ,  80" At4, member 4 o f  Thars is  Montes Fm 
H t 2 ,  member 2 o f  Thars is  Montes Fm 
H r ,  r i d g e d  p l a i n s  m a t e r i a l  

-27", 100" Hsl, lower  member o f  S y r i a  Planum Fm 
H f ,  o l d e r  f r a c t u r e d  f l o w s  
Nb, basement m a t e r i a l  

7 Hadr iaca -29", 269" Hhp, s h i e l d  m a t e r i a l  o f  Hadr iaca Patera  
Hp13, smooth u n i t  o f  p l a t e a u  sequence 
H r ,  r i d g e d  p l a i n s  m a t e r i a l  
Nm, mountains o f  He l las  r i m  m a t e r i a l  
A e l l ,  p l a i n s  f l o w s  o f  Elysium Mons 
H r ,  r idged p l a i n s  m a t e r i a l  
HNu, knobby remnants o f  p l a t e a u  m a t e r i a l s  

27", 185" 8 Elys ium 
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9 Amazonis 22O, 165" Aa3, f l o w s  of Amazonis P l a n i t i a  
H r ,  r i d g e d  p l a i n s  m a t e r i a l  
HNu, knobby remnants o f  p l a t e a u  m a t e r i a l  s 

10 Promethei -81", 315" Apl ,  p o l a r  l a y e r e d  t e r r a i n  
Hdu, upper f l o w s  o f  Dorsa Argentea 
c, r i m  m a t e r i a l  o f  south p o l a r  b a s i n  

S i t e s  1 and 2 d escr ibed i n  L6-l ; geo log ic  u n i t s  descr ibed i n  L1-31 N o t e :  

Table 2. 
a t  Proposed Sample S i t e s  

Ob j ec t i ve 

a. S t r a t i g r a p h i c  p o s i t i o n  

Midd le  Amazonian R* R 

S t r a t i g r a p h i c  P o s i t i o n s ,  L i t h o l o g i e s ,  and Ages o f  Geologic Events 

S i t e s  
1 2  3 4 5 6 7 8 9 1 0  

Upper Amazonian L R* R* 

Lower Amazonian 
Upper Hesperi an 
Lower Hesperi an 
Upper Noachian 
Midd l  e Noachi an 
Lower Noachi an 
P o o r l y  def ined o r  u n c e r t a i n  
b. L i t h o l o g i e s  
Lava f lows 
P o l a r  l a y e r e d  m a t e r i a l  
Olympus Mons aureoles 
Impact c r a t e r  m a t e r i a l  
Other m a t e r i a l s  
c. Ages of geo log ic  events 
Channel i ng 
Tectonism 
Impact 

L R R 
R R* R R R  R 

G G G L L , G G  G 

G G G  
G G R  R 

L* 

X x x x x x x x x  
X X 

X 
X X 
x x  x x x x  

X 
X x x x  

X X X 

Note: Extent  o f  u n i t s  t o  be sampled a t  i n d i v i d u a l  s i t e s  i n d i c a t e d  by 
G=global, R=regional ,  and L= loca l  ; a s t e r i s k  i n d i c a t e s  t h a t  u n i t  may be 
undatable. S t r a t i g r a p h i c  p o s i t i o n s  d e f i n e d  by [4 ,  51. 
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