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Introduction:  The Origins, Spectral Interpretation, 

Resource Identification, and Security–Regolith 
Explorer (OSIRIS-REx) is a NASA New Frontiers 
asteroid sample return mission. The OSIRIS-REx 
spacecraft is equipped with a suite of scientific 
instruments to characterize the surface of the target 
asteroid (101955) Bennu [1], including the OSIRIS-
REx Camera Suite (OCAMS) [2] and the OSIRIS-REx 
Visible and InfraRed Spectrometer (OVIRS) [3]. 
OCAMS’ high spatial resolution images of Bennu’s 
surface facilitate the identification of regions of interest, 
characterization of surface morphology, and mapping of 
relative surface albedo [2]. OVIRS is a point 
spectrometer that measures surface composition [3]. 
The OVIRS footprint during the Detailed Survey phase 
of the mission has field of view diameter of 14 to 20 
m/spectrum. 

We compare the OVIRS data (high spectral 
resolution) with an OCAMS global mosaic (high spatial 
resolution) and find spatially consistent variations in 
albedo [4, 6]. The lower albedo (~4%), regions of 
interest span areas that are larger than the OVIRS 
spectrometer footprint. Kaplan et al. 2019 [7] show the 
spectral trends in OVIRS spectral data of dark areas and 
DellaGiustina et al. 2019 [6] show spectro-photometry 
trends of these dark regions with the color imaging data 
from the OCAMS instrument. However, there are many 
higher albedo features having ~12-15% albedo that are 
much less spatially expansive than the dark regions, 
with size scales on the order of a few centimeters to 5 
meters—all of which are smaller than the OVIRS field 
of view.   

In this study, we search for the best expression of the 
sub-field-of-view spectral characteristics of the brighter 
boulders on Bennu.  Our goal is to find out if there are 
correlations between boulder geological and 
spectroscopic properties.  Our research question is: what 
are the spectral differences between the bright and dark 
rocks on Bennu, and are the differences consistent with 
other evidence of space weathering on Bennu, or not.    

We have a 3-pronged approach: (1) We complete a 
census of OVIRS spots on the biggest bright boulder 
regions (those that approach 25 to 50% of the spot size). 
(2) We invert the above census and complete an 

inventory of the brightest OVIRS spots on Bennu and 
catalog what the imaging reveals about those spots.  (3) 
We conduct a global study of the albedo distributions of 
the OVIRS data, using photometrically corrected 
brightness values. Here, we describe these three 
approaches and present initial results from the 3rd 
approach. 

 
Data Summary:  The OCAMS images were 

mosaicked to create a global basemap, and 
photometrically corrected to standard viewing geometry 
(incidence = 30o, emission=0o, phase=30o). Likewise, 
the global OVIRS data from the third equatorial station 
of the Detailed Survey were photometrically corrected 
to the same geometry.  

 
Methods: For the global approach, we have started 

by viewing the distributions of spectral and geological 
quantities between three albedo populations (high, 
moderate, and low). For the inventory approaches, we 
create a census of images of the bright boulders that fall 
within the OVIRS field of view.  

Albedo populations.  We partitioned the data into 
three different albedo populations; high, moderate, and 
low. To define the three populations, we computed a 
mean and standard deviation of the albedo of all OVIRS 
observations from the third Detailed Survey station. The 
high and low albedo populations are greater than and 
less than one standard deviation of the mean, 
respectively. There are 942 high albedo OVIRS 
observations, there are 1040 low albedo OVIRS 
observations, and there are 5111 moderate albedo 
OVIRS observations. We compare the three different 
populations in terms of their spectral and geological 
characteristics. Figure 1 shows the visible-near infrared 
slopes of the different populations.  

Census. The positions of the rocks with highest 
albedo were recorded during a global boulder mapping 
campaign [5]. In the census we conducted, we searched 
for OVIRS spectra that cover those boulders. In the 
inverted census, we find the positions of the OVIRS 
footprints from the high and low albedo populations. 
We then look at OCAMS’ imaging data to characterize 
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the properties of the boulders that fill the OVIRS field 
of view.  

 

Figure 1: VIS-NIR slope values of three different 
albedo populations binned into probability density 
functions with their respective best-fit Gaussians. 
 
Initial Results and Future Work: In Figure 1, we 

show that high and moderate albedo regions on Bennu 
have VIS-NIR continuum slope values that are normally 
distributed with the high albedo regions being the most 
blue in slope. We find that the low albedo regions have 
the reddest slopes on Bennu, and their distribution is not 
well described with a Gaussian curve fit. The skewness 
and red slope of the low albedo population could be due 
to compositional differences and/or alteration of the 
brighter material by space weathering processes.  

Our census is work in progress. As part of the census 
we note any smooth rock faces, unique textures, unusual 
boulder sizes, etc. We hope to search for correlations 
between geological features and OVIRS spectral 
features as well as determine if there are rock types that 
are unique to one albedo population and not another. 
Correlations between spectral features and rock textures 
may help to explain the spectral variations we observe 
on Bennu, and they will also help to constrain the nature 
of space weathering spectral signatures, if they are 
detected on Bennu. 
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