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CP micrometeor i tes  a re  p a r t i c l e s  which have chondr i  t i c  elemental abund- 
ances and a re  porous aggregates o f  submicron gra ins.  O f  t he  d i f f e r e n t  types 
o f  i n t e r p l a n e t a r y  dus t  t h e  CP's a re  those t h a t  a re  most conspicuously d i f f e r -  
en t  from es tab l i shed  meteor i te  types. For example they a re  much more porous 
and f r a g i l e  than any me teo r i t e  t ype  and they are t e x t u r a l l y  and minera log i -  
c a l l y  d i s t i n c t  f rom t h e i r  c l o s e s t  me teo r i t e  r e l a t i v e s  t h e  C I  and CM chondr i tes .  
These p a r t i c l  es a re  o f  spec ia l  i n t e r e s t  because t h e i r  p rope r t i es  a re  compati- 
b l e  w i t h  models o f  l ow dens i t y  cometary meteoroids. 

The most porous CP p a r t i c l e s  fragment dur ing  c o l l e c t i o n  w i t h  h i g h - a l t i -  
tude a i r c r a f t ,  o f t e n  separa t ing  i n t o  thousands o f  i n d i v i d u a l  pieces. The 
fragments cons i s t  e i t h e r  o f  i n d i v i d u a l  minera l  g ra ins  o r  micro-aggregates of 
amorphous and c r y s t a l  1  i n e  mate r ia l s .  We have begun an i n t e n s i v e  i n v e s t i g a t i o n  
of these fragments us ing  combined SEM, STEM and CTEM techniques. The r a r e  
h i g h l y  fragmented CP p a r t i c l e s  a re  l oca ted  on c o l l e c t i o n  surfaces as reg ions 
con ta in ing  dense popula t ions o f  micron and sub-micron debr i s  w i t h i n  an impact 
area o f  approximately 100 urn i n  diameter. Th is  debr i s  i s  then removed and 
mounted onto a  subs t ra te  w h e r e d i f f e r e n t  f r ac t i ons  can be separated f o r  v a r i -  
ous purposes w i t h o u t  compromising t h e  e n t i r e  sample. Selected f r a c t i o n s  o f  
t h e  debr i s  a re  then removed and t r ans fe r red  t o  nuclepore f i l t e r  SEM mounts and 
ho l  ey-carbon TEM gr ids .  I n d i v i d u a l  fragments a re  charac te r i zed  by energy- 
d i spe rs i ve  X-ray ana lys is  (EDX) , h igh- reso l  u t i o n  l a t t i c e  f r i n g e  imaging, e l  ec- 
t r o n  energy l o s s  spectroscopy (EELS) and e l ec t r on  d i f f r a c t i o n .  

EDX ana lys is  has shown t h a t  i n  t y p i c a l  CP p a r t i c l e s  most o f  t h e  submicron 
fragments o f  d issaggregated p a r t i c l e s  have rough ly  chondr i  ti c elemental compo- 
s i t i o n s .  Such fragments a re  aggregates o f  very  small c r y s t a l l i n e  g ra i ns  and 
poss ib l y  amorphous s i l i c a t e  mate r ia l s .  A minor f r a c t i o n  o f  submicron f r ag -  
ments a re  i n d i v i d u a l  mineral  g ra ins  b u t  accurate elemental analyses o f  them 
i s  o f ten  d i f f i c u l t  because o f  smal l  ,adher ing su r face  gra ins.  I n  t y p i c a l  par-  
t i c l e s  most o f  t h e  fragments which a re  s i n g l e  minera l  g ra ins  a re  s i l i c a t e s  o r  
su l f ides.  The most conspicuous s i l i c a t e  g ra ins  a re  pure e n s t a t i t e  l a t h s  which 
a re  u s u a l l y  ve ry  t h i n  b u t  range i n  l e n g t h  up t o  several  microns. The l a t h s  
a re  r a r e  w i t h i n  a  g iven p a r t i c l e  b u t  n e a r l y  a l l  CP p a r t i c l e s  con ta in  a t  l e a s t  
a  few o f  them. Another conspicuous s i l i c a t e  i s  01 i v i ne .  The 01 i v i n e  g ra i ns  
a re  u s u a l l y  i r r e g u l a r  .and range i n  composi t ion f rom f o r s t e r i  t e  t o  rough ly  
Fos0. Q u a n t i t a t i v e  EDX analyses o f  t h e  most common 0.2pm and l p m  s i l  i c a t e  
g r a l  ns do n o t  y i e l d  composit ions compatibl e  w i t h  e i t h e r  01 i v i n e  o r  pyroxene. 
Fur ther  TEM s tud ies  w i l l  t e s t  whether o r  no t  these g ra ins  a re  t r u l y  s i n g l e  
minera ls  o r  a re  mu1 t i -phase  ma te r i a l s  poss ib l y  con ta i n i ng  amorphous components. 
The s u l f i d e s  i n  some p a r t i c l e s  a re  complex even on a micron and submicron 
scale. Q u a n t i t a t i v e  EDX ana lys is  of su l f i des  w i t h i n  a  s i n g l e  p a r t i c l e  o f ten  
show t h a t  most a re  mix tures o f  a  N i  r i c h  s u l f i d e  ( pen t l and i t e ) ,  a  low N i  
s u l f i d e  ( t r o i l i t e  o r  p y r r h o t i t e )  and a h i gh  Fe phase (metal o r  magnet i te) .  
Without f u t u r e  t e s t s  however i t  w i l l  n o t  be known whether t h e  complex i ty  i n  
the s u l f i d e s  i s  o r i g i n a l  o r  an a r t i f a c t  of hea t ing  dur ing  atmospheric en t ry .  
I n  a d d i t i o n  t o  t h e  common ferromagnesian s i  1  i c a t e s  and n i c k e l  bear ing  su l  f ides,  
r a r e  c r y s t a l l i n e  g ra ins  of o t h e r  m a t e r i a l s  a re  a l so  found. These i nc l ude  Mg 
and Ca phosphates, i n  ve ry  h i gh  S i  minera l ,  n i c k e l  i r on ,  and MgISi ma te r i a l  
w i t h  a  Mg/Si atom r a t i o  of two and a h i gh  aluminum ca lc ium minera l  t h a t  
appears t o  be m e l i l i t e .  Our TEM s tud ies  of d i f f e r e n t  CP p a r t i c l e s  i n d i c a t e  
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diversity between samples genera1 ly in agreement with that reported by 
Fraundorf et a1 . (1 ) . 

Of special interest in the CP particles is the abundance, distribution 
and form of low-z material, specifically carbon. This problem is being 
approached by el ectron-probe microanalysis, oxygen plasma ashing, EELS and 
high-resolution lattice fringe imaging. Oxygen plasma experiments with 
dissaggregated particles on SiO thin films has shown that some of the sub- 
micron fragments contain high carbon contents and have silicate crystallites 
either on the surfaces of the carbon or dispersed in its interior. High- 
resolution imaging by conventional TEM has indicated that the carbon exhibits 
a range of structural features, including both amorphous and graphitic 
material, the 1 atter with characteristic 3.41 (002) interpl anar spacings. 
However, since the support substrate and various contaminants on it are 
composed of carbonaceous material it is not yet totally certain that the 
carbon measurements have not been influenced by substrate artifacts. 

1 ) Fraundorf, P. (1981 ) Geochim. Cosmochim. Acta 45, 91 5. 
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