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Introduction: Regions of non-mare silicic volcan-

ism, identifiable by strong UV absorption [1-3], mor-
phologically distinct features [e.g., 4-7], and spectra in-
dicating thorium-rich, low-FeO, silicic material [e.g. 8-
10], are rare across the lunar surface. Hypotheses for 
their formation mechanisms are debated. Gaining fur-
ther understanding of the compositions of these fea-
tures, particularly the distribution and degree of silica 
enrichment at these sites will help constrain potential 
formation scenarios.  

We compute the single-scattering albedo (SSA) of 
two non-mare silicic volcanism regions: Gruithuisen 
Gamma Dome (GD) (36.6°N, 40.7°W) and Compton-
Belkovich Volcanic Complex (CBVC) (61°N, 99.5°E). 

Methods and Data: We perform photometric anal-
ysis using Narrow Angle Camera (NAC) images from 
the Lunar Reconnaissance Orbiter Camera (LROC) [11] 
to determine the single-scattering albedo (SSA) of reg-
olith across the CBVC and GD. Using Hapke photomet-
ric modeling [12] combined with NAC-derived digital 
terrain models (DTMs) [13], we account for local inci-
dence and emission at every pixel to determine SSA at 
very high resolutions (2 mpp). 

Fig. 1a and 1b show the calculated SSA for the 
CBVC and GD respectively, with outlines indicating 
topographic and morphologic units within each region. 
Within the CBVC, SSA values range depending on 
morphologic unit, whereas the GD summit plateau 
shows variation in SSA values. Further, the SSA values 
of the CBVC are mostly higher than those of the GD 
summit plateau. Inferring composition from SSA [2], 
we evaluate the composition of features within each re-
gion and differences between the two regions. 

Results and Discussion: Fig. 1c shows the average 
SSA of distinct morphologic regions across and around 
the CBVC and GD. Both the CBVC and GD display el-
evated SSA compared to their respective surroundings. 
The CBVC caldera shows the highest SSA values, 
CBVC ridges show moderately high SSA, while the Al-
pha dome exhibits the lowest SSA within the CBVC. 
Interestingly, even the highest SSA values in GD are 
lower than those in the CBVC, although they also show 
a range of values. Thus, our data suggest that the CBVC 
is more silicic than Gruithuisen Gamma Dome. 

Conclusions: Using LROC NAC geometric stereo 
image sets and corresponding DTMs, we determine the 
SSA of the CBVC and GD at high resolution. Values of 
SSA across the CBVC indicate silicic compositions 
ranging from rhyolitic in the central caldera to dacitic 
across the ridges and perhaps andesitic on the alpha 
dome. The GD summit plateau contains values lower 
than the CBVC Alpha dome, suggesting a more ande-
sitic composition or mixing with a higher FeO source.  
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Figure 1. a) Map of SSA across CBVC with complex boundaries and important volcanic features outlined. b) Map of SSA 
across GD with morphologic units. c) Plot of average SSA across primary morphologies for both analysis regions. 


