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Introduction. The identification of organic molecules on candidate asteroid surfaces has been hampered 
by a number of factors, including low albedos, large heliocentric distances, and a general lack of detailed spectral- 
compositional information on candidate terrestrial organic materials. An ongoing program is designed to address this 
latter issue. Preliminary analysis of some candidate asteroid spectra in light of the laboratory data suggests that 
asteroidal organics are heterogeneous in terms of abundance and composition. To date, identification of organics (i.e, 
hydrocarbons (HC)) on asteroid surfaces has been restricted to 2 asteroids: 5145 Pholus [ I ]  and 130 Elektra [2]. 
Other asteroids have been identified as possibly possessing other C-bearing molecules, but not necessarily HC [3]. 

5145 Pholus. Reflectance spectra of asteroid 5145 Pholus have been acquired by a number of investigators 
[e.g., 1,5]. These spectra vary widely in terms of a number of parameters, the most important being the positions 
of the major absorption bands. Band positions are crucial in determining the nature of the organic components present 
on its surface. Until this discrepancy is resolved, the nature of the possible organic candidate materials will remain 
uncertain. In order to determine whether HC may be present on its surface the near infrared telescopic data which 
cover the diagnostic 1.7 and 2.3pm regions [ I S ]  have been analyzed in light of the laboratory spectra. 

Band depths in the 1.7pm and 2.31pm regions are on the order of 9.8% and 30.9%, respectively [5], and 5.6% and 
21.3%, respectively [I]. This information can be compared to the various compositional-spectral relationships derived 
for the terrestrial hydrocarbon-bearing geological materials [6]. The data suggest that the relative band depths are 
consistent with the trends found for the terrestrial samples (Figure 1, bottom row). While the terrestrial sample results 
are tentative, if these bands are attributable to hydrocarbons, they suggest that the organic component has an 
aromaticity of -0.25-0.4, an WC ratio of -1.3-1.4, and a soluble/total organics ratio of -0.6-0.9. In these respects 
it most closely resembles the terrestrial gilsonite sample used in the analysis. 

130 Elektra. A weak (14% depth) absorption band has been identified on asteroid 130 Elektra [2]. The 
identification of this band is somewhat tentative but if it is in fact a real feature, it can be used to constrain the nature 
of the organic component which may be present. The 3.4pm band is by far the most intense hydrocarbon absorption 
band in terrestrial materials [6]. When Elektra is analyzed in light of the laboratory data, it suggests that the organic 
component has a high aromaticity (>0.9), low WC ratio (<0.1) and low ratio of soluble/total organics (<0.1). 

Other Asteroids. A review of available asteroid reflectance spectra covering the 3.4pm region have 
identified a number of candidate spectra which show some evidence for absorption bands in this region (1 Ceres, 
148 Gallia, 173 Ino, 313 Chaldaea, 505 Cava, and 511 Davida) [7]. However with the possible exception of 313 
Chaldaea and 505 Cava, the absorption bands in this region are either intermittent or too noisy to permit confident 
identification. 

Conclusion. A key qualification in the above analysis is that the asteroidal organic material and the 
terrestrial samples overlap compositionally and in terms of organic abundances. Sincn, there is no guarantee of this, 
the compositional constraints discussed above are very tentative. Further development of the spectral-compositional 
data base will permit improved analyses to be made in the future. 
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Figure 1. Spectral-spectral and spectral-compositional relationships for hydrocarbon-bearing geological materials and 
asteroids 5145 Pholus (P) and 130 Elektra (E). 
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