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The S-asteroids are the most abundant ones in the 
inner main belt [I]. Their visible and near-infrared 
reflectance spectra have characteristic features for stony- 
irons but are different from ordinary chondrites [2,3]. We 
have tried to find the best candidates for the S-asteroids 
among regional mixtures of meteorites in our collection. 

Shown in Fig. 1 is a linear spectral fit of an S- 
asteroid 20 Massalia [4, 51 with an iron meteorite 
Mundrabilla and an extensively recrystallized H6 chondrite 
Y82111 [6] chips. We optimized two parameters: albedo 
of Massalia and area ratio between Mundrabilla and 
Y82111. The optimized albedo is very close to the 
measured one [7] (an open circle plotted at 0.55 pm and 
19% reflectance). Variations among the S-type spectra, 
however, are so large that reflectance spectra of ordinary 
chondrites can't be usually used to fit them. 

On the other hand, primitive achondrites have much 
larger spectral variations among them than ordinary 
chondrites. Shown in Fig. 2 are reflectance spectra of five 
primitive achondrites [6]. Those spectra have different 
absorption strengths from one another because of the 
differences of iron contents in their component silicates 
from sample to sample (Fig. 3). 

We tried linear spectral fits of 39 S-asteroids with 
Mundrabilla and primitive achondrites. Among them only 
seven could be well-fit. Shown in Fig. 4 is one of them, 
7 Iris [4, 53 fit with Mundrabilla and MAC88177, which 
is an augite-bearing lodranite [8]. The measured albedo 
21% of Iris [7] is a little smaller than the optimized one, 
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Fig. 1. A linear spectral fit of 20 Massalia with iron 
meteorite Mundrabiia and H6 chondrite Y82111. 
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Fig. 2. Reflectance spectra of primitive achondrites [6]. 

which is reasonable if we take the surface roughness into 
30 1 

Antarctic Meteorites (equilibrated) 
account. All the well-fit results are listed in Table 1. , 1 
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Our meteorite samples are somewhat weathered 
(mainly rusted). Shown in Fig. 5 is a comparison 
between the spectrum of a heavily rusted primitive a 

achondrite Y791058 and that of MAC88177. Extensive 3 20 
weathering affects the shape of the 1-pm band, eliminates 
the 2-pm band, and exhibits a prominent 0.5-pm 3 
absorption. The primitive achondrite samples shown in z 

0 Fig. 2, however, are relatively rust free although many do 
exhibit a 0.5-pm feature. Since the rest of the spectrum .El 10 

appears unaffected by weathering, terrestrial weathering 2 
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should have a minor effect on the overall fitting procedure. 

We polished a flat chip of Mundrabilla with a come E 
sand paper to make it a diffuse-reflecting surface. Because 
asteroidal surfaces may have suffered several kinds of space 10 20 30 

weathering including impacts of micrometeorites, we Fa% in Olivines 

must check the validity to use laboratory-prepared iron Fig. 3. lron contents of O1ivines and pyroxenes in 
equilibrated Antarctic meteorites [6, 8, 10, 11, 131. 
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chips. Shown in Fig. 6 is a spectral fit of an M-asteroid 
0.60 ~ ~ l ~ ~ l ~ ~ l ~ ~ l ~ ~ l ~ ~ l ~ ~ l r -  

. 7 l r ~ s  (Chapman & Gaffey; Bell) 
16 Psyche [4, 51 with the Mundrabilla chip. The fit is ,,,- 
fairly good except that the measured albedo 10% of Psyche 
[7] is much lower than the optimized one. This , 
disagreement may be due to a shadowing effect by the . 

surface roughness Of Psyche. The change of albedo of 2 0.30 

metallic-iron phase can change the optimized area ratio 
between iron and primitive achondrite phases. ~ ~ ~ 8 8 1  77 - 

The optimized metallic-iron phase areas (28-42%) in 
Table 1, are larger than those of chondrites, and metallic O.' O - - 

irons in chondrites have no reddened reflectance spectra 
like iron meteorites have [9]. Silicates in primitive 
achondrites are more reduced than those in stony irons [lo, 
111. These results support the suggestion [I21 that the S- 
asteroids may be the residuals of iron cores of their parent 
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Fig. 4. A linear spectral fit of 7 Iris with iron meteorite 
Mundrabilla and lodranite MAC88 177. 

bodies, which were deprived of their shells but survived ' Primitive ' ' achondrite ' a a I chips a ' ' ' a ' ' ' ' 

because of their strong internal binding forces by their 
metallic iron through several inter-planetesimal collisions. 
Since primitive achondrites include silicate inclusions in , ,,,, - 
iron meteorites (Fig. 3), it is not too speculative to 
visualize metal-rich lodranites. The olivine-rich features t; 

e, 
( 1 . 2 - p  shoulder) seen in reflectance spectra of both the Y7 91 05 8 (rusted) 

S-asteroids and primitive achondrites shown in Fig. 2, a 0.1 o - - 
also suggests that olivine-rich mantles can exist on the S- 
asteroidal surfaces. 

Table 1. Optimized area% of iron and primitive achondrite 
phases for well-fit S-asteroids among 39 S-asteroids. 

--- - - -- 

S-asteroids 1 Mundrabilla %I Primitive achondrites % 
29 Amphitrite I 28 I 72 0174357) ij 69 ;V. (ALH77081) 7) 714Uluh 
11 Parthenope 68 (ALH77081) 
20 Massalia 65 (ALH77081) 

116 Sirona 62 (ALH77081) 
43 Ariadne 42 59 (MAC88177) 
7 Iris 43 57 C8817 
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Fig. 5. A spectral comparison between MAC88177 and a 
heavily rusted primitive achondrite Y791058. 
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Fig. 6. A spectral fit between M-asteroid 16 Psyche and 
iron meteorite Mundrabilla. 
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