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Introduction: Impact melts form after a crater-

forming impact, where the energy accumulated causes 

the rock to melt. This melt can then be ejected from the 

crater, forming flows and veneers exterior to the crater 

rim [1].  

Lunar melt deposits are known to have unusual 

surface textures that are unlike lunar or terrestrial lava 

flows, but the reason for this remains unknown [2].  

Neish et al. [3] speculated that their roughness 

properties were caused by the disruption of a glassy 

surficial layer, which is broken up into decimeter-sized 

blocks through multiple small impacts. Neish et al. [3] 

looked for spectral evidence of glass in visual and near-

infrared (VNIR) data of lunar melt deposits, but the 

results were inconclusive. However, VNIR 

measurements of volcanic samples with varying crystal 

content have shown that the glassiest samples are 

systematically darker than the more crystalline samples 

[4]. Thus, examining the albedo of the lunar surface may 

be an efficient method for identifying the presence of 

glass there.  

In this work, we seek to determine whether lunar 

impact melt deposits are statistically darker than the 

surrounding regolith, which would be consistent with a 

glassy composition. To do so, we investigate two lunar 

craters that are known to possess large exterior flows of 

impact melt: Giordano Bruno and Glushko. Glushko is 

a Copernican age crater located on the nearside of the 

Moon (8.11°N, -77.67°E) with a diameter of 43 km. 

Giordano Bruno is a young, fresh crater (age < 10 Ma) 

located on the far side of the Moon (35.97°N, 102.89°E) 

with a diameter of 22 km [5]. Here, we mapped impact 

melt deposits around both craters, and compared their 

radiance to that of the surrounding ejecta (Figure 1). 

Methods: We identified the impact melt deposits 

surrounding both craters using a combination of (1) 

visual identification in Lunar Reconnaissance Orbiter 

(LRO) Narrow Angle Camera (NAC) images and (2) 

images created from surface temperature data acquired 

by LRO’s Diviner instrument [6]. These regions were 

mapped as shapefiles in ArcGIS, and their 

photometrically normalized radiance factor (I/F) data 

was extracted from these areas in seven bands (321 nm, 

360 nm, 415 nm, 566 nm, 604 nm, 643 nm, 689 nm) 

from Photometrically Normalized 7-color Semi-global 

Mosaic Using Hapke Parameter Maps (MDRHAP) [7]. 

These data take into account the single scattering 

albedo, the probability that a photon is scattered, and the 

probability that a photon is scattered in a given direction 

[8]. We used Zonal Statistics to determine the average 

I/F for the melt deposits and their standard deviation.  

We then compared these to data from similarly sized 

regions in non-melt bearing portions of the ejecta 

blanket (Figure 3). 

 

Figure 1. Mosaic of Calibrated Data Record (CDR) 

Narrow Angle Camera (NAC) images showing the 

approximate location where pixels associated with 

impact melts (blue) and ejecta blanket (red) have been 

extracted at Giordano Bruno crater. 
 

 

 
Figure 2. Photometrically normalized image of 

Giordano Bruno crater at 689 nm. Pixel data associated 

with impact melts and ejecta blanket were extracted in 

the blue and red areas, respectively. 
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Figure 3. I/F values for impact melt deposits at 

Giordano Bruno (blue squares) and Glushko (red 

squares), compared to non-melt-bearing ejecta 

(triangles) and highlands regolith (green diamonds). 

Results and Discussion: Giordano Bruno’s impact 

melt deposits have higher I/F values than those found at 

Glushko. These results are reasonable, as Giordano 

Bruno is a younger crater and the difference in their I/F 

values may be explained by the fact that Giordano 

Bruno has experienced less space weathering than 

Glushko. Furthermore, we observe that the I/F values 

for Glushko’s impact melt are lower than the values for 

its ejecta. This is consistent with previous work, which 

suggests that impact melts have lower albedo than their 

surroundings (e.g., Tycho and Jackson [9]). It is also 

consistent with the suggestion that impact melts are 

glassier than the surrounding regolith. However, this 

relationship does not hold for the melt deposits at 

Giordano Bruno, where the impact melt deposits have 

higher I/F values than the blocky, melt-free ejecta. This 

is an unexpected result, which may suggest space 

weathering acts on melt deposits through a different 

process and/or at a different rate than it acts on blocky 

ejecta. Additional data from other young, Copernican 

craters is needed to resolve this discrepancy. 
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