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Astronomers have known for some time that ob-

jects in the asteroid belt must have contained water ice 
in the past, with the primary evidence being the exis-
tence of hydrated minerals in meteorite samples, in 
addition to corresponding spectroscopic detections of 
those minerals in main-belt asteroids.  However, due to 
the high temperatures found in the main belt, at which 
exposed water ice is unstable against sublimation, and 
the long-term dynamical stability of most objects in 
this region of the solar system, any ice that may have 
once existed in main-belt asteroids was thought to have 
been long since depleted by 4.6 Gyr of solar heating. 

Recently, however, the discovery of main-belt 
comets [1], which are observationally and (probably) 
physically cometary (Fig. 1), yet are dynamically as-
teroidal (Fig. 2), has provided evidence for present-day 
ice on main belt asteroids.  These findings have opened 
new opportunities to probe the distribution, abundance, 
and composition of volatile material in the inner solar 
system, and critically assess hypotheses suggesting that 
icy main-belt objects could have been a significant 
primordial source of terrestrial water [2]. 

I will review what is currently known about the 
MBCs, detail ongoing efforts to study these objects as 
well as discover more, and discuss related work to di-
rectly detect ice on the surfaces of main-belt asteroids 
and what we might expect the Dawn spacecraft to find 
when it reaches Ceres in 2015.  Finally, I will present 
current open questions in this area, and suggest future 
research directions that could contribute towards re-
solving these questions. 

 
References: [1] Hsieh, H. H. & Jewitt, D. (2006) Sci-
ence, 312, 561-563. [2] Morbidelli, A., et al. 2000, 
Meteoritics & Planetary Science, 35, 1309-1320 
 

Figure 1: Images of the seven MBCs known to date 
 
 
 

Figure 2: Semimajor axis vs. eccentricity plot of aster-
oids (black dots), classical comets (blue circles), and 
MBCs (red and white X’s). 


