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Introduction:  The presence of a large number of 

small (~5-15 km), apparently basaltic asteroids in the 

orbital vicinity of Vesta, and bridging the gap between 

Vesta and the 3:1 mean motion resonance, has been 

regarded by many as a “smoking gun” linking Vesta to 

the HED meteorites [1]. Since then, more than one 

hundred Vesta-like (or V-type) asteroids have been 

found in the main asteroid belt and among the near-

Earth asteroid population (see, e.g., [2,3]). 

The identification of a basaltic asteroid in the outer 

main belt, (1459) Magnya, that appears to be dynami-

cally unrelated to Vesta [4] opened the door to studies 

of the remnants of other differentiated asteroids. Other 

studies have found several additional middle and outer 

main-belt basaltic asteroids, including 21238 [5,6,7], 

10537 [3,8], 7472 [8], and 40521 [7, 9]. 

The discovery and detailed analysis of basaltic aste-

roids independent of Vesta can provide insights into 

the early history of solar system formation, particularly 

the pattern of heating and differentiation among the 

terrestrial planetary embryos. The identification of such 

objects is the major aim of our ongoing observational 

program, the AVAST (Adler V-Type Asteroid) Survey. 

Target Selection:  Moving objects serendipitously 

observed during the course of the Sloan Digital Sky 

Survey (SDSS) have been matched to known objects 

and cataloged [10, 11]. The Third Release of the SDSS 

Moving Object Catalog (MOC) contains data on 

204,305 moving objects, including astrometric and 

photometric observations of 43,424 previously known 

objects [12]. 

The SDSS filters are able to distinguish the major 

taxonomic types [10]. In particular, asteroids exhibiting 

strong 0.9 μm absorption features, such as the V, A, 

and Q taxonomic types, have unusually low (i’-z’) val-

ues relative to other asteroids. 

Since 2005, we have conducted a program of visi-

ble-to-near-infrared spectroscopy of candidate V, A, 

and Q-type asteroids using the visible-to-near-infrared 

Dual Imaging Spectrograph (DIS) and near-infrared 

TripleSpec instruments on the ARC 3.5-m telescope at 

the Apache Point Observatory. Our targets are selected 

on the basis of their low (i’-z’) values, independent of 

the selection described in [13], though naturally there 

is some overlap in target lists.  

Observations: We present here some of the results 

of our DIS observations. The DIS uses two cameras to 

simultaneously record the blue and red spectral re-

gions. The low resolution blue grating and medium 

resolution red grating provided dispersions of 2.43 and 

2.26 Å pixel
-1

, respectively. The dichroic mirror has a 

transition at approximately 0.55 μm, causing strong 

variations in throughput extending to about 0.2 μm on 

either side. These variations are imperfectly removed 

in reduced spectra, so this immediate spectral region is 

excluded from our plots. The configuration permits the 

coverage of the entire spectral range from approx-

imately 0.36 – 1.0 μm. 

A 1.5-arcsecond wide spectrograph slit was main-

tained at the parallactic angle to minimize the effects of 

differential refraction. Solar analog stars were observed 

periodically to remove telluric absorptions and for pro-

duction of the reflectance spectrum. The data was re-

duced using the Image Reduction and Analysis Facilty 

(IRAF) package, following standard procedures. 

Results:  Of 60 main-belt asteroids targeted, 59 

display a significant 0.9 μm absorption feature, with 51 

of these having spectra consistent with a V-type classi-

fication (though a rigorous classification remains to be 

performed). The remaining objects appear to have suf-

fered from some degree of photometric errors in the 

MOC leading to their inclusion in our target sample. 

Figure 1 displays the location in orbital element space 

of the 59 objects bearing a 0.9 μm absorption feature. 

 
Figure 1. The orbital location of 59 asteroids ob-

served in the course of the AVAST survey displaying a 

significant 0.9 μm absorption feature.  

 

Basaltic asteroids with a > 2.5 AU:  Of particular 

note are those objects with a > 2.5 AU, i.e., on the oth-

er side of the 3:1 mean motion resonance from the Ves-

ta family. Because the strong resonance inhibits the 

cross-diffusion of asteroids from the Vesta family, ob-

jects with larger semimajor axes have a greater proba-

bility of being independent of Vesta, and are thus of 

more interest to our program. 
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We independently selected and confirmed a basaltic 

nature for the middle and outer main belt asteroids 

1459, 7472, 10537, and 21238. In addition to these 

objects, we find that asteroids 105041 (2000 KO41) 

and 63085 also display strong 0.9 μm absorption fea-

tures indicative of basalt (figures 2 and 3). 

 

 
Figure 2. The reflectance spectrum of 105041 

(2000 KO41) (thin lines), with the average V-type 

spectrum from the Bus-DeMeo taxonomy [14] overlain 

(points and thick line). 

 

 
Figure 3. The reflectance spectrum of 63085 (thin 

lines), with the average V-type spectrum from the Bus-

DeMeo taxonomy [14] overlain (points and thick line). 
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