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A mar t i an  o r i g i n  f o r  t he  SNC meteo r i t es  i s  supported by chrono log ic ,  pe t ro -  
l o g i c  and chemical arguments(1) and, f o r  t he  s h e r g o t t i t e  EETA 79001, by d i r e c t  
comparison o f  t rapped nob le  gas and n i t r o g e n  elemental and i s o t o p i c  abundances 
w i t h  V i k i n g  measurements o f  Mars' atmospher ic composi t ion(2,3) .  However, t h e r e  
remains a troublesome dynamical problem i n  e j e c t i n g  a p p r o p r i a t e  fragments, par-  
t i c u l a r l y  o f  decameter s i ze ,  from Mars by impact (4) .  I f  e j e c t i o n  o f  t h e  sher- 
g o t t i t e s  occur red a t  t h e i r  ~18Om.y. shock age(2) the  fragments must have been 
l a r g e  enough(>15m) t o  account f o r  t h e i r  much s h o r t e r  cosmic ray  exposure ages 
by deep s h i e l d i n g  f o r  most o f  t h e i r  space l i f e t i m e s .  An a l t e r n a t i v e  i s  smal l  
(61m) fragment e j e c t i o n  and t r a n s i t  i n  t imes g i ven  d i r e c t l y  by t h e  exposure 
ages(5) .  I n  t h i s  case t h e  s h e r g o t t i t e  me teo r i t es  were most probably e j e c t e d  i n  
one event ,  s ince  a l l  f o u r  c a r r y  the  180m.y. shock s i g n a t u r e  which presumably 
would have been l e f t  by a prev ious impact i n  o n l y  a smal l  f r a c t i o n  o f  t h e  mar- 
t i a n  surface.  A l l  s h e r g o t t i t e s  be ing captured now by t h e  e a r t h  should t h e r e f o r e  
have t h e  same res idence t ime i n  space. A problem here i s  t h a t  w h i l e  exposure 
ages o f  t h r e e  o f  them do c l u s t e r ,  near Q2.5m.y. (1,6), t h a t  o f  EETA 79001 appears 
t o  be <lm.y. assuming comparable s h i e l d i n g  cond i t i ons (3 ,6 ) .  The ques t ion  i s  
whether deeper s h i e l d i n g  f o r  EETA 79001 can account f o r  i t s  low apparent age. 

We have c a l c u l a t e d  exposure h i s t o r i e s  o f  79001,34 ( A - l i t h o l o g y )  f rom meas- 
ured s p a l l a t i o n  abundances ( 3 ~ e = 8 4 . 7  + 2.55 x 10'1°, " ~ e = l l . l  ? 1.0 x lo - ' ' ,  
3 8 ~ r = 5  + 1 x 1 0 - l o ,  7 8 ~ r = 2 . 9  + 1.4 x 10-14, lZ6xe=1.9 + 0.5 x 10'14, a l l  i n  
ccSTP/g (3)  and Reedy's G C R  p roduct  i o n  r a t e s  i n  spher i ca l  bodies (7) .  Compar i son 
o f  ( 3 ~ e / 2 1 ~ e ) m e a s  w i t h  Reedy's p roduc t i on  r a t e  r a t i o s  f o r  va r ious  depths i n  
spheres o f  rad ius  R (F ig .  1) r e s t r i c t s  s ing le -s tage  exposure t o  the  sha l l ow  
depths (680 g/cm2) and s h o r t  du ra t i ons  (Q.4-0.9m.y . )  shown i n  Table 1 .  Measured 
3 8 ~ r / 2  ' ~ e  and 7 8 ~ r / 2 1 ~ e  a r e  too  u n c e r t a i n  t o  conf  i r m  o r  narrow these c o n s t r a i n t s ,  
b u t  a r e  c o n s i s t e n t  w i t h  them. Ages from l Z 6 x e  a r e  rough ly  a f a c t o r  3 h ighe r ,  
b u t  a r e  w i t h i n  20 o f  t h e  values i n  Table 1 .  

These r e s u l t s  a r e  incompat ib le  w i t h  p roduc t ion  o f  s p a l l a t i o n  gases i n  
79001,34 under s u b s t a n t i a l  s h i e l d i n g  d u r i n g  a s ing le-s tage,  Q2.5m.y. GCR i r r a d -  
i a t i o n .  A two-stage exposure, f o r  ~ 2 m . y .  a t  ~ 2 m  depth i n  a 6 - 7 m  d iameter body 
f o l l o w e d  by c o l l i s i o n a l  f ragmenta t ion  and subsequent exposure f o r  Q.4m.y.  as 
an EETA 79001-size fragment, s a t i s f i e s  t h e  F ig .  1 c o n s t r a i n t s  b u t  now r e q u i r e s  
a r e l a t i v e l y  l a r g e  body among the  s h e r g o t t i t e  fragments e j e c t e d  Q2.5m.y. ago. 
A s t r i c t l y  small  body hypothes is  would appear t o  r e q u i r e  one o f  two scenar ios :  
(a) two impacts capable o f  e j e c t i n g  fragments, a t  $2.5 and 'W.5m.y. ago, i n t o  
s h e r g o t t i  t e  coun t ry  rock  metamorphosed $I8Om.y. ago; o r  (b )  e j e c t i o n  o f  a1 1 
f o u r  recovered s h e r g o t t i t e s  a t  ~2.5m.y .  i n  one event ,  b u t  w i t h  o r b i t a l  e v o l u t i o n  
o f  t h e  e j e c t a  such t h a t  one fragment was captured q u i c k l y  ( a f t e r  space exposure 
o f  'L0.5m.y.) by t h e  e a r t h .  Scenario (b)  p r e d i c t s  a ve ry  h i g h  ( Q 2 1 n . ~ . ) t e r r e s t r i a l  
res idence age f o r  EETA 79001, about th ree  t imes longer than the maximum t e r r e s -  
t r i a l  ages found so f a r  i n  measurements on a small  f r a c t i o n  o f  the  a n t a r c t i c  
c o l  l e c t i o n ( 8 ) .  Such long-term p r e s e r v a t i o n  i n  the  i c e  cap environment might  n o t  
be improbable; i n  any case, the  p o s s i b i l  i t y  can be tes ted  d i r e c t l y  f o r  t h i s  
meteor i  t e .  
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Table 1. Ranges o f  a1 lowed s h i e l d i n g  depths d and exposure ages T f o r  
s i ng le -s tage  G C R  i r r a d i a t i o n  o f  EETA 79001,34 i n  s p h e r i c a l  bodies o f  r a d i u s  R. 
The R-d p a i r s  21000-6, 35-35, >1000-23 and 80-80 a r e  co rne r  coo rd ina tes  o f  t he  
f i e l d  d e f i n e d  by the  measured ' ~ e / ~ ' ~ e  r a t i o  o f  7.63 t 0.72 i n  F i g .  1 .  Values o f  
d and T f o r  R = 150 g/cm2 represent  t h e  + l a  range o f  p o s s i b l e  exposure h i s t o r i e s  
f o r  79001,34 i n  a lm diameter  parent  body. Ag-es c a l c u l a t e d  f rom Reedy's produc- 
t i o n  r a t e s  w i t h  79001-A chernist ry(7)  ; ' l a  e r r o r s ,  i n c l u d i n g  u n c e r t a i n t i e s  i n  
measured s p a l l a t i o n  abundances, p roduc t i on  r a t e s ,  and chemical compos i t ion ,  a r e  
'7~20% f o r  T3 and T21, 30% f o r  T38, and 55% f o r  T78. 
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