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Introduction: When human enters the moon, caves can 

be used as outposts[1]. The discovery of a pit as a feature 

related to cave caused the possibility of subsurface voids [2, 

3]. There are about 200 lunar pits distributed throughout the 

moon and classified according to their form [4]. There was a 

geophysical approach through gravity fields and radar 

sounders to find voids below the lunar surface, demonstrat-

ing the existence of subsurface voids [5, 6]. However, due to 

the limited spatial resolution of the data, researchers are only 

talking about the existence of voids on the scale of several 

kilometers. If the pit acts as a void entrance, it may have a 

plumbing system under the surface of the area where the pit 

is clustered. The pit single entity cannot be analyzed because 

it is a sub-pixel scale feature when viewed from the remote 

sensing data. In this study, Gravity Recovery and Interior 

Laboratory (GRAIL) uses gravity field data to demonstrate 

the possibility of subsurface voids in areas where small im-

pact melt pit clusters. 

Methods: We conduct the analysis using the GRAIL 

gravity model (GL1500E). Data processing was done using 

SHTOOLS (https://shtools.oca.eu/shtools/public/index.html). 

The data processing sequence first localizes the model to the 

target area. Calculate admittance for localized model. Calcu-

late the crust density from localized admittance using the 

relationship between admittance and crust density[7]. This 

crust density is used to calculate the precise Bouguer anoma-

ly, which is then used to calculate the localized Bouguer 

anomaly for the target area. Then, the power spectrum of the 

localized Bouguer anomaly is analyzed to find the maximum 

degree that exclude the error. Filter out over a 100 to maxi-

mum degree range to exclude regional trends and errors. The 

next step is to calculate the combined maximum absolute 

eigenvalue. In the calculation, accumulate 5 degrees from 

100 degree to maximum degree to see the change of signal 

according to the order. This calculation allows you to see the 

change in gravity of a related depth at a specific location. 

The data processed in several stages are formed similar to 

three-dimensional spectral image (line-latitude, sample-

longitude, band-degree), and the band math is performed like 

the spectral image analysis method to emphasize the shallow 

depth signal.  

Target Area: Our target is a lava pond (6.5°N, 

119.8°E) in the northern King crater, with a large number of 

pit cluster areas(with fractures) [4, 8]. 

Results: Localization was set at 10-degree radius in 

spherical cap shape around target point. The surface 

crust density from the admittance of the area was calcu-

lated as 2317.3 kg/m3, and Bouguer anomaly was cal-

culated as the corresponding value. The maximum de-

gree to be used for the calculation was obtained as 603 

degree from spectrum analysis. Band math was calcu-

lated to 600 degree subtract from 603 degree in the 

eigenvalue map. 

 

 

 
Figure 1. Maximum eigenvalue map of Bouguer 

gravity in northern King crater lava pond. Positive 

signals(red) show lower gravity(mass deficit). In 

lava pond, many pits and fractures are distributed 

in red zone especially[8]. 

 

Discussion: The pit that makes up the cluster is an 

impact melt pit that is distributed like fracture. Com-

paring the distribution of the features shown in the op-

tical image with the gravitational eigenvalue map in 

this study, we found that they corresponded somewhat 

to the positive value (negative gravity anomaly) region. 

If existence of subsurface voids is assumed to beneath 

pit cluster regions, the data processed only for the shal-

low depth can appear to have low gravity. There may 

be several causes for the low gravity in the region, 

among which pit cluster and subsurface voids. And it 

can be considered dominant lower gravity signals made 

pit cluster and subsurface voids. If we get same result 

from this method to other areas with pit clusters, we 

can argue that there is a cave-like void under the pit 

cluster. 
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