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Whi le t h e r e  seems 1 i t t l e  doubt about t h e  t e r r e s t r i a l  o r i g i n s  o f  t e k t i t e s ,  
l o c a l  provenance o f  the  s t r e w n - f i e l d s  and t h e i r  chemical subgroups i s  s t i l l  a  
mat te r  o f  debate. Source reg ions  o f  t h e  h igh  Mg " b o t t l e  green" m i c r o t e k t i t e s ,  
which have anomalous pyroxeni  te -1  i ke composit ions, a r e  o f  p a r t i  cu l  a r  i n t e r e s t  . 
Several authors have proposed an igneous o r i g i n  f o r  these o b j e c t s  (1,2) and F rey  
( 3 )  noted t h a t  t h e i r  composit ions can1 t be exp la ined  by s imple  f r a c t i o n a t i o n  o f  
sedimentary rocks .  

I n  support  o f  an igneous parent ,  i t  i s  o f  i n t e r e s t  t o  no te  t h a t  t h e  Fe/Mn 
r a t i o s  o f  h i g h  Mg a u s t r a l a s i a n  t e k t i t e s  and m i c r o t e k t i  t es  as we1 1 as h i g h  Mg 
I v o r y  Coast m i c r o t e k t i  t es  f a1 1  i n t o  t h e  f i e l d  o f  t e r r e s t r i  a1 b a s a l t  and 
k o m a t i i t e  composi t ions p l o t t e d  i n  S t o l p e r  e t  a l .  ( 4 ) .  

Because o f  t h e i r  u l  tramaf i c  composi t ions,  komati i t e s  are  i n t r i g u i n g  
candidates f o r  h igh  Mg m i c r o t e k t i t e  parents .  I n  Table 1, column 1, I have 
1 i s t e d  a  composi t iona l  average o f  8  a u s t r a l  asian and 4 I v o r y  Coast h i g h  Mg 
m i c r o t e k t i t e s  (5)  and, i n  column 2, t h e  composi t ional  average o f  29 k o m a t i i t e s  
f rom Aus t ra l  i a ,  Colombia, Newfound1 and and Rhodesia (6,7,8). 

Tab1 e 1. Hish Ms M i c r o t e k t i  t e  and Komati i t e  Com~osi  t i o n s  Compared (wt%) 
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Legend: I, avg. o f  12 h i  h  Mg m i c r o t e k t i  t es  (5) ;  2, avg. 
o f  29 komati i tes  !6,7,8); - 3, 1 reca lcu la ted .  

The c h i e f  d i f f e r e n c e s  i n  t h e  composi t ional  averages i n  columns 1 and 2 o f  
Table 1 a r e  t h e  lower CaO, FeO and Na,O contents  o f  the  m i c r o t e k t i t e s  compared 
w i t h  t h e  komati i tes  . The FeO and Na20 d iscrepanc ies can be exp la ined  by 
v o l a t i l d z a t i o n  o f  these components d u r i n g  t h e  h igh  temperature impact events 
( >  2000 C) t h a t  generate t e k t i t e s  f rom t a r g e t  t e r r e s t r i a l  sources. K i n g  (9)  
has demonstrated s t r o n g  FeO and a1 ka l  i d e p l e t i o n  w i t h  concomitant S i02  and 
r e f r a c t o r y  enrichment i n  samples o f  Murchison and t h e  Columbia P la teau basal t s  
t h a t  were heated i n  a  s o l a r  furnace t o  2300 + 1 0 0 ~ ~  f o r  tens o f  minutes. The 
1  ower r e f r a c t o r y  CaO component i n  m i  c r o t e k t i T e s  compared w i t h  komati i t e s  may 
r e s u l t  from t h e  a c t i o n  o f  C0, i c e  i n  cometary bodies on w o l l a s t o n i t e  pyroxene 
components i n  t h e  t a r g e t  accord ing t o  t h e  w e l l  known r e a c t i o n :  

CaCO, + SiO, = CaSiO, + C02 (1)  

a ragon i te  + g lass = w o l l a s t o n i t e  + gas 

Thermodynamically, r e a c t i o n  (1)  proceeds t o  t h e  l e f t  f o r  CO, pressures i n  
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excess o f  approx imate ly  10.5 kbar  a t  lOOOK f o r  u n i t  a c t i v i t i e s  o f  t h e  
components. The p ressure  1 eve1 i s  c o n s i s t e n t  w i t h  hyperve loc i  t y  impacts of C02 
r i c h  comet i c e .  A ragon i te  and s i l  i c a  g lass  have been chosen as 1 i k e l y  products  
of r e a c t i o n  ( 1 )  i n  t h e  h i g h  pressure-temperature impact regime. Since t h e  
r e a c t i o n  would occur a t  t h e  g a s - l i q u i d  i n t e r f a c e  o f  t h e  reac tan ts ,  a r a g o n i t e  
cou ld  be expected t o  coa t  t h e  product  g lass  and d i s s o l v e  a t  t h e  ocean depths 
where m i c r o t e k t i t e s  a r e  found. Excess s i l i c a  would r e a c t  w i t h  t h e  01 i v i n e  r i c h  
compos i t ion  of t h e  product  g lass  l e a v i n g  i t  f r e e  o f  l e c h a t e l i e r i t e  as i s  
observed i n  h i g h  Mg m i c r o t e k t i t e s  ( 5 ) .  T e k t i t e  generat ion by comet i c e  impact 
showers o r  t h e  s i n g l e  i c e  f ragment impact proposed f o r  t h e  Tunguska event, may 
exp l  a i  n t h e  d e a r t h  o f  c r a t e r s  associ  a ted  wi t h  t h e  major  s t rewn- f  i e l  ds . 

I n  column 3 o f  Tab le  1, FeO, MnO (assumed t o  v o l a t i l i z e  w i t h  FeO), CaO and 
Na,O d iscrepanc ies  between t h e  h i g h  Mg m i c r o t e k t i  t e  and komati i t e  compos i t iona l  
averages have been added t o  t h e  m i c r o t e k t i  t e  composi t ions and r e c a l  c u l  a ted  t o  
100% t o  g i v e  a presumed parent .  SiO,, A120, and MgO contents  i n  t h e  
r e c a l c u l a t e d  compos i t ion  a r e  w i t h i n  8% o f  t h e  k o m a t i i t e  l e v e l s  on a r e l a t i v e  
bas is .  The TiO, and A120, d i f f e r e n c e s  between columns 2 and 3 may r e f l e c t  
t e k t i t e  r e f r a c t o r y  enrichment, b u t  K,O should be lower  i n  t h e  m i c r o t e k t i t e s  than 
i n  t h e  komati i tes .  That i s  n o t  t h e  case and may r e f l e c t  t h e  wide r e g i o n a l  
potassium v a r i a t i o n  i n  k o m a t i i t e s  and t h e i r  a l t e r a t i o n  products .  

C r  and N i  contents  of h i g h  Mg m i c r o t e k t i t e s  up t o  2000 and 300 ppm 
r e s p e c t i v e l y  a r e  a1 so c o n s i s t e n t  w i t h  a komati i ti c o r i g i n .  However, LREE 
enrichment i n  t e k t i t e s  and m i c r o t e k t i t e s  i s  no t .  More complete REE da ta  f o r  
h i g h  Mg m i c r o t e k t i  t e s  may r e s o l v e  t h e i r  apparent mismatch w i t h  t h e  f l a t  o r  
dep le ted  LREE p a t t e r n s  o f  k o m a t i i t e s .  
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