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INTBOWCTION: 29 Amphitri te i s  a  l a r g e  (D=200km) S-type a s t e r o i d  which 
may be t h e  t a r g e t  of a  f lyby  by t h e  G a l i l e o  s p a c e c r a f t  i n  l a t e  1986. I f  
t h i s  o p t i o n  i s  a c t u a l l y  exerc i sed ,  i t  w i l l  become the  only  a s t e r o i d  f o r  
which h igh-spa t i a l - reso lu t ion  d a t a  i s  a v a i l a b l e .  To a i d  i n  understanding 
the  r e l a t i o n s h i p  between t h e  p o s s i b l e  G a l i l e o  d a t a  s e t s  and t h e  multi-  
a s t e r o i d  ground-based da ta ,  we summarize c u r r e n t  knowledge of Amphi t r i te  and 
p r e s e n t  p rev ions ly  unpublished t e l e s c o p i c  observa t ions  which provide new 
i n s i g h t  i n t o  t h e  composition of i t s  sur face .  

BASIC PARAMETERS: 29 Amphi t r i te  i s  l o c a t e d  approximatly i n  the  middle 
of the  main b e l t  (a=2.55 a.u.1. Lightcurves  (1 ,2)  i n d i c a t e  a  r o t a t i o n  
per iod  of 5.39 hours ,  and a  markedly nonspher ical  shape ( l o n g e s t  a x i s  a t  
l e a s t  1% g r e a t e r  than s h o r t e s t  a x i s ) .  Attempts t o  deduce t h e  o r i e n t a t i o n  
of t h e  r o t a t i o n a l  a x i s  have produced r e s u l t s  t h a t  d i f f e r  by a s  much a s  96'. 
Thermal radiometry (3 )  and o p t i c a l  polar imetry  i n d i c a t e  an diameter of 
z2OOkm and geometric albedo of ~ 0 . 1 5 .  Polar imetry  a l s o  i n d i c a t e s  t h a t  the  
o p t i c a l l y  v i s i b l e  su r face  c o n s i s t s  of a  dusty  r e g o l i t h  ( 4 ) .  

INFRARED SPECTROWOTOMETRY: Figure  1 summarizes the  e x i s t i n g  high- 
r e s o l u t i o n  s p e c t r a l  data .  Crosses a r e  d a t a  p o i n t s  taken from Ref. 5. 
Squares r e p r e s e n t  p rev ious ly  unpublished da ta  obta ined i n  December 1983 a t  
IRTF by J. I?. B e l l  and B. R. Hawke a s  p a r t  of an ex tens ive  "52-color" IR 
s p e c t r a l  survey of a s t e r o i d s  ( 6 )  which has included 66 a s t e r o i d s  t o  date .  
The p r i n c i p a l  s p e c t r a l  f e a t u r e s  reso lved  a r e  the  general  o v e r a l l  curved red  
continuum probably due t o  NiFe metal ,  the  band near  0 . 9 5 ~  due t o  an 
unresolved mixture  of pyroxene and o l i v i n e  absorp t ions ,  and the  band near  
1 . 9 5 ~  due t o  pyroxene alone.  The o v e r a l l  s p e c t r a l  c o n t r a s t  i s  somewhat 
l e s s  than average f o r  S-type a s t e r o i d s  but  w e l l  w i t h i n  t h e i r  range. 

MINERALOGY: The s t e e p l y  reddened s p e c t r a l  continuum of Amphitri te 
i n d i c a t e s  the  presence of abundant elemental  i r o n  i n  the  o p t i c a l l y  v i s i b l e  
r e g o l i t h .  Simulated r e g o l i t h s  der ived from ord inary  chondr i t es  do not  show 
t h i s  s p e c t r a l  s i g n a t u r e  ( 7 ) ,  even when metal abundance i s  enhanced by mag- 
n e t i c  separa t ion .  Comparison of t h e  a reas  of t h e  two s i l i c a t e  absorp t ion  
bands wi th  a  c a l i b r a t i o n  curve der ived from l a b  spec t ra  (7 ,8 )  i n d i c a t e s  
approximatly 6% (weight)  orthopyroxene and 40% 01 iv ine .  Absorption band 
p o s i t i o n s  i n d i c a t e  a  low-Ca(=5%), medium-Fe(~40W) pyroxene. This pyroxene 
chemistry could be c o n s i s t e n t  w i t h  an LL chondr i t e ,  but  the  pyroxene/ol iv ine  
r a t i o  i s  t y p i c a l  of H chondr i t es .  T h e  mineralogy i s  t h e r e f o r e  i n c o n s i s t e n t  
wi th  any known c h o n d r i t i c  mineralogy. Both metal and s i l i c a t e  components of 
t h e  su r face  a r e  c h a r a c t e r i s t i c  of d i f f e r e n t i a t e d  assemblages. S t r i p p i n g  
away of the  upper l a y e r s  of a  l a r g e r  d i f f e r e n t i a t e d  paren t  body could 
account f o r  both  the  shape and mineralogy of, Amphitri te.  

METEORITICAL ANALOGS: The mineralogy of Amphi t r i te  a s  der ived from the  
above prel iminary a n a l y s i s  of t h e  new IR s p e c t r a  corresponds i n  general  t o  a  
few r a r e  types  of m e t e o r i t e s ,  grouped a s  "anomalous stony-irons" o r  "primi- 
t i v e  achondrites" ( 9 ) :  l o d r a n i t e s ,  winonai tes ,  and some so-called i r o n s  
a c t u a l l y  r i c h  i n  s i l i c a t e  inc lus ions .  It i s  n o t  y e t  p o s s i b l e  t o  make 
d e t a i l e d  comparisons wi th  any of these  types;  however t h e  l a rge  number 
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p o t e n t i a l  pa ren t  bodies  makes i t  s t a t i s t i c a l l y  un l i ke ly  t h a t  any known 
meteor i t e  i s  from Amphitri te.  

SURFACE VARIEGATIONS: Recent s t u d i e s  of the  r o t a t i o n a l  l igh tcurve  of 
Amphitri te (2,10,11) have revealed no co lor  v a r i a t i o n s  above the  3% l eve l .  
However a  c a r e f u l  reexamination of the  da ta  suggests  t h a t  v a r i a t i o n s  a t  t he  
1-25 l eve l  may e x i s t .  Fig. l b  of r e f .  2  i nd i ca t e s  t h a t  B-V co lo r s  a r e  sys- 
t ema t i ca l l y  O.Ol5mag h igher  near  t he  p r i nc ipa l  l igh tcurve  maximum and lower 
by the  same amount near  l igh tcurve  minimum ( a t  the  1982 appa r i t i on ) .  0.35- 
1 . 0 ~  spec t ra  obtained by M. J. Gaffey i n  August 1978 show an  apparent 2-3% 
v a r i a t i o n  i n  the  blue-W absorp t ion  and v a r i a t i o n s  i n  the  region of t he  
0 . 9 5 ~  absorp t ion  band. No dup l i c a t e  r o t a t i o n  coverage was obtained a t  
e i t h e r  opposi t ion,  so  the  v a r i a t i o n s  a r e  not  confirmed. Amphit r i te ' s  i r regu-  
l a r  shape suggests  t h a t  va r ious  a r ea s  on the  p resen t  sur face  correspond t o  
d i f f e r e n t  depths i n  the  o r i g i n a l  uneroded paren t  body. I R  s p e c t r a l  maps 
re tu rned  by Ga l i l eo  may thus  probe the  i n t e r i o r  s t r a t i g r aphy  of a  d i f fe ren-  
t i a t e d  planetes imal .  The au thors  p lan  t o  ob t a in  time-resolved 0 . 6 - 2 . 5 ~  
r e f l e c t i o n  spec t r a  a t  the  May 1985 oppos i t ion  t o  f u r t h e r  search f o r  minera- 
l o g i c a l  u n i t s  on Amphitrite. 
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