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Introduction:  We expect there to have been many 

differentiated asteroids in the Main Asteroid Belt (MB) 
earlier in the solar system’s history because the diver-
sity of iron meteorites imply the existence of over 60 
distinct parent bodies [1]. Searches have been per-
formed to identify basaltic crust material (spectral V-
type asteroids) in the outer MB [e.g., 2-5]. Many basal-
tic bodies distributed throughout the MB have been 
discovered within the past decade. 

The olivine-rich mantles of differentiated asteroids 
should have produced substantially greater volumes 
(and therefore substantially greater numbers) of rem-
nant asteroids compared with basaltic and iron sam- 
ples. Yet olivine-rich asteroids (A-types, Fig 1) are one 
of the rarest asteroid types [6, 7]. An alternative way to 
search for differentiated bodies that have been heavily 
or completely disrupted is to identify these spectral A-
type asteroids, characterized by a very wide and deep 1 
micron absorption indicative of large amounts (> 80%) 
of olivine. They are close spectral matches (although 
much redder due to space weathering) to Brachinite or 
Pallasite meteorites [e.g., 8] and are thought to repre-
sent mantle material or core-mantle boundary material 
of disrupted differentiated asteroids. [9] proposed that 
these asteroids are only found among the largest be-
cause most were “battered to bits” due to collisions, so 
smaller A-types were below our detection limit. 

Observations:  Using the Sloan Digital Sky Sur-
vey Moving Object Catalog to select A-type asteroid 
candidates (Fig 2), we have conducted a near-infrared 
spectral survey of asteroids over 12 nights in the near-
infrared in an effort to determine the distribution and 
abundance of crustal and mantle material across the 
Main Asteroid Belt (MB).  

Results:  From three decades of asteroid spectral 
observations only ~10 A-type asteroids have been dis-
covered. In our survey we have detected >20 A-type 
asteroids thus far throughout the belt, tripling the num-
ber of known A-types (Fig 2). We present these spectra 
and their distribution throughout the MB. We estimate 
the total mass of mantle material present in the belt 
today and discuss the implications.  
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Figure 1. Spectrum of A-type (246) Asporina com-
pared to a spectrum of synthetic olivine (Fo 60, sample 
DD-MDD-040, file bkr2dd040.txt from the RELAB 
meteorite database acquired by M. Dyar). Spectra are 
normalized to unity at 0.55 microns. 

 

 
Figure 2. Top Panel: The relative reflectance meas-
urements for SDSS candidate A-type asteroids are 
marked (visible wavelength range) as red dots with 
error bars. The average spectrum of A-type asteroids is 
plotted in gray. Bottom panel: Follow up near-infrared 
spectra of these candidates with SpeX on the IRTF and 
FIRE on Magellan. As shown in this example, many of 
our candidates are confirmed to be extremely olivine-
rich. 
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