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REFLECTANCE SPECTRA OF SOHE FRACTIONS OF HIGEI AND HURCHISON CH CHONDRITES IN  THE RANGE OF 0.3-2.6 JJH 

L.V.Horoz (Vernadsky I n s t i t u t e ,  USSR Acadery o f  Sciences, Hoscow 117975, USSR), C.M.Pieters (Departsent o f  
Geological Sciences, Brown Univers i ty ,  Box 1846, Providence, R I  02912, USA). 

INTRODUCTION: Sore spect ra l  d i f fe rences e x i s t  between type C1 and CH r e t e o r i  tes. These d i f fe rences inc lude 
i n  p a r t i c u l a r  the  s lope of the  spect ra l  curve i n  the  near-IR region. The re f lec tance spect ra l  curves of C I ' s  
are neu t ra l  i n  the  0.9-2.6 y r  range, wh i le  f o r  CH meteor i tes the  increasing of the  re f lec tance wi th  wavelength 
i n  t h i s  region i s  t yp i ca l .  This phenomenon i s  o f t en  c a l l e d  as "reddening'. The var ious slopes of the  spect ra l  
curves are a lso  t y p i c a l  f o r  the  re f l ec tance  spectra of C-type as tero ids  and the degree o f  the  reddening 
increases i n  general w i t h  h e l i o c e n t r i c  distance (1). The reddening observed i n  CH chondr i tes i s  not understood. 
Johnson and Fanale (2) observed t h a t  as Cfl chondr i tes are  r o r e  f i n e l y  powdered t h e i r  spectra become more 
reddened. I n  the process o f  r e t e o r i t e  crushing the chondrules are broken up. Those authors suggested t h a t  i n  
t h i s  case the  s i l i c a t e  corponents of the  chondrules ( r a i n l y  o l i v i n e ) ,  which have higher IR r e f l e c t i v i t i e s ,  were 
able t o  con t r i bu te  r o r e  t o  o v e r a l l  spectrur.  Gaffey and HcCord (3) proposed two poss ib le  physical  rechanisrs,  
which could produce such e f f ec t .  But i t  i s  a lso  poss ib le  t h a t  the  presence of the  organic po l y re rs  i n  the  r a t r i x  
r a t e r i a l  r e s u l t s  i n  the  reddening o f  Cfl spectra (4,5). 

To t e s t  these two hypotheses the r a t r i x  r a t e r i a l  and the  r a t e r i a l  enriched i n  o l i v i n e s  were separated from 
Higei  and Hurchison CH chondr i tes using binocular ricroscope. The spectra of these f r a c t i o n s  were compared w i th  
t he  spectra of t h e  bu lk  sarp les  o f  H ige i  and Hurchison. The spectra of bulk Orguei l  (CI1) sarples were a lso  
reasured, but  not  discussed here. The specirens were powdered and sieved t o  obta in  two p a r t i c l e  s i z e  f r a c t i o n s  
(40-100 and 100-200 pr). The 40-100 pr powders were ground and sieved t o  (40 Ar.  B id i rec t i ona l  re f lec tance 
spectra were reasured i n  the  range of 0.3-2.6 pr using the  RELAB spectroreter (Brown Univers i ty ,  USA). 

HIGEI: The data obtained show t h a t  the  spect ra l  curves o f  the  sarples enriched i n  o l i v i n e s  are redder than 
those o f  the  r a t r i x  r a t e r i a l  i n  the  near-IR. Thus the  presence o f  the  o l i v i n e  gra ins  and chondrules appears t o  
be responsible f o r  the  Migei reddened spectra (Fig.la-c). The spect ra l  curves of a a t r i x  r a t e r i a l  (40-100 and 
100-200 pr) even have sore negat ive slopes. Their  slopes and albedos almost don ' t  depend on the p a r t i c l e  sizes, 
bu t  the  slopes and albedos o f  t he  f r a c t i o n s  enriched i n  o l i v i n e s  are s t rong ly  a f f ec ted  by the  p a r t i c l e  sizes. 
Th is  r e s u l t  shows t h a t  s i g n i f i c a n t  d i s p a r i t y  between the g ra in  s izes  i n  the  r a t r i x  and those of t he  chondrules 
and o l i v i n e  aggregates, i s  responsible f o r  the  increas ing o f  t he  spect ra l  reddening w i th  the  decreasing o f  
p a r t i c l e  sizes. Th is  e f f e c t  i s  consistent w i th  one o f  two rechanisrs proposed by Gaffey and HcCord (3). 

The f i n e s t  ' r a t r i x *  f r a c t i o n  ((40 pr) i s  contar inated w i th  o l i v i nes ,  because a f t e r  g r ind ing o f  40-100/ur 
powder the  o l i v i n e  g ra ins  from the  i n t e r n a l  p a r t s  o f  the  matr ix p a r t i c l e s  reached the surface and have a f fec ted 
t o  t he  spect ra l  cha rac te r i s t i cs .  The spectrum i s  redder and albedo i s  higher than those of the  coarser r a t r i x  
f rac t ions .  

HURCHISON: The albedos of t he  ' r a t r i x '  powders are  lower than those of the  f r a c t i o n s  enriched i n  o l i v i nes ,  
but  t he  spect ra l  curves o f  Hurchison ' r a t r i x '  and 'enriched i n  o l i v i nes '  f r a c t i o n s  have i d e n t i c a l  slopes i n  the  
near i n f r a r e d  f o r  s i r i l a r  p a r t i c l e  s izes  [F igo ld-4) .  I n  add i t ion ,  there i s  a shallow i n f l e c t i o n  near 1 yr i n  
t he  ' r a t r i x Q p e c t r a ,  so t he  spec t ra l  con t r i bu t i on  of o l i v i n e  i s  evident. This 'contar inat ion'  seems t o  r e s u l t  
from the  pe t ro log i ca l  p e c u l a r i t i e s  o f  Hurchison, ra the r  than low q u a l i t y  of separation. 

BULK SAMPLES: The bu lk  sarp les  o f  H ige i  and Hurchison seer t o  be weathered, because they were ground t o  
powders several  years ago, wh i le  t he  ' r a t r i x h n d  'enriched i n  o l i v i nes '  f r a c t i o n s  are  r e l a t i v e l y  fresh. The 
spectra of bu lk  sarp les  are  even r o r e  p a r t i c l e  s i z e  dependent than those of the  f r a c t i o n s  enriched i n  o l i v i n e s  
(espec ia l ly  f o r  Hurchison) . Further s tud ies  are  needed t o  understand these e f f e c t s  o f  the  weathering. 

ABSORPTION FEATURES: Only two absorpt ion fea tures  are presented i n  the  spectra o f  the  r o s t  'clean' r a t r i x  
powders: UV- fa l lo f f  shortward of 0.5 pr and weaker fea ture  centered a t  0.74 p ( s im i l a r  fea tures  are presented 
i n  CCD s ec t ra  of sore low albedo as te ro ids (6 ) ) .  Both fea tures  appear t o  be the  charge t rans fe r  ones, r e l a t e d  
w i th  Fesqbearing c lay  r i ne ra l s .  Hydros i l i ca tes  i n  carbonaceous chondr i tes are i n  the  i n t i r a t e  in tergrowth  w i th  
the  opaque phases. The l a t t e r s  supress other absorpt ion bands o f  hyd ros i l i ca tes  and s i g n i f i c a n t l y  decrease the  
albedo. The broad shallow fea tu re  near 1 pr due t o  o l i v i n e  i s  presented i n  the  spectra o f  "bulk', 'enriched i n  
o l i v i n e e  and s w e  ' r a t r i x '  powders. 

IHPLICATIONS FOR C-TYPE ASTEROIDS: The spectra of t he  r o s t  'clean' Higei  r a t r i x  f r a c t i o n s  i nd i ca te  t h a t  the  
reddish s lopes o f  CH spect ra l  curves i n  t he  near i n f r a r e d  are due t o  the  enhanced o l i v i n e  feature,  r a the r  than 
t o  organic r a t t e r .  He can propose t h a t  the  red slope o f  t he  spectra of sore C-type as tero ids  ray  i n d i r e c t l y  
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suggest the  presence o f  o l i v i n e  i n  t he  surface r a t e r i a l .  A t  the  same t y r e  the  red-sloped spectra o f  r o r e  d i s t a n t  
D-type as tero ids  seer t o  be due t o  t he  presence of organic r a t e r i a l s  (7,8). I f  so then the  che r i ca l  (or  

phys ica l )  f o r r  o f  t h i s  organic r a t t e r  r u s t  be q u i t e  d i f f e r e n t  f r o r  the organic r a t e r i a l s  which would be on the 
surfaces o f  t he  parent bodies o f  CH chondr i tes h o s t  l i k e l y  C-type asteroids).  I t  i s  a lso  poss ib le  t h a t  the  
content o f  organic corponents i n  CH matr ix i s  t oo  low t o  change the  slope of t he  spectra. 

REFERENCES: 1) Feierberg H.A. (1985) e t  al., Icarus  b3, 183-191. 2) Johnson T.B. and Fanale F.P. (19731, JGR, 
No. 35, 8507-8518. 3) Gaffey H.J. and HcCord T.B. 119791, in:  Asteroids (T.Gehrels, Ed.), Univ. o f  Arizona 
Press, Tucson, 688-723. 41 Larson H.P. e t  a l .  (19791, Icarus  39, 257. 5) Gaffey H.J. (19801, LPS X I ,  312-313. 
b )  V i l a s  F. and Gaffey H.J. 119891, Science 246, 790-792. 7) Gradie J. and Veverka 3. (1980), Nature 283, 840- 
842. 7) Horoz L.V. e t  al., t h i s  volume. 
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Fig.1. B id i rec t i ona l  r e f l ec tance  spectra o f  var ious H ige i  and Hurchison f r a c t i o n s  (normalized t o  1 a t  0 .5bpr ) .  - 
a1 Hige i  ( p a r t i c l e  s i z e  100-200 pa; b) H ige i  (40-100 um); c)  Higei  ((40 )I#); d) Hurchison (100-200 pr); 
e) Hurchison (40-100 pr1;  f )  Hurchison ((40 l r ) .  1. Ha t r i x  r a t e r i a l .  2. Bulk mater ia l .  3. f l a te r i a l  enriched i n  
o l i v i n e s  as compared w i t h  the  bu lk  samples. 
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