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Introduction:  It has been previously 

hypothesized that volatiles are present in the target 

material of some Martian impact craters [1]. Post-

impact features such as central pits [1], ejecta ramparts 

[2,3], curvilinear troughs [4], and pitting [5] represent 

potential evidence of pre-impact target volatiles 

released post-impact. These features are commonly 

observed on Mars, Ganymede, and Callisto [2]; 

however, their rarity on other planetary bodies 

suggests a distinct condition essential for their 

formation. 

The existence of impact crater central pits on the 

Galilean satellites is generally attributed to volatiles 

present on or near the target surface [6,7,8]. Although 

the current Martian climate does not support the 

prolonged presence of liquid surface water [9], the 

existence of central-pit craters on Mars suggests 

volatiles (water) below the planet’s surface [9].  

Here we examine central-pit crater ejecta for 

dewatering features that could be linked to subsurface 

target volatiles. If these features are found in the ejecta, 

their existence would support the presence of volatiles 

in the target material. 

Methodology: Central-pit craters are an existing 

subset of complex impact craters Utilizing the existing 

Planetary Interactive G.I.S. Web Analyzable 

Database (PIGWAD) website [10], a dataset was 

created including only impact craters containing 

central pits; this database contained 128 

asymmetrical (AS) and 408 symmetrical (SY) craters. 

The dataset was further constrained to include only 

craters without visible signs of pit-ring uplift. Using 

JMARS, each of the 536 central-pit craters were 

observed in Mars Orbiting Laser Altimeter (MOLA) 

[11] images, Thermal Emission Imaging System 

(THEMIS) [12] daytime infrared images, and finally 

in Mars Reconnaissance Orbiter Context Camera 

(CTX) [13] images. Geologic units for each of the 

remaining eleven craters were identified using 

Tanaka et al. [14].  

A crater centered at: 29.08°S, 98.29°E (Fig. 1) 

was selected for detailed examination of its ejecta. 

Two ejecta features were identified as being 

consistent with “wet” ejecta: (1) ejecta ramparts (Fig. 

2) and (2) curvilinear troughs (Fig. 3). Ejecta 

ramparts are material appearing as a ridge at or near 

the margin of the continuous ejecta, where proximal 

ejecta is topographically higher than the terrain on 

the distal side of the rampart, but topographically 

lower than the crest of the rampart, with an 

asymmetric slope on either side of the rampart crest. 

Curvilinear troughs are topographic lows between 

sidewalls in the continuous ejecta blanket exhibiting 

a curvilinear trend, displaying sidewalls that are 

parallel to sub-parallel, with closed ends, and trends 

that are not necessarily radial to the impact crater. 

Preliminary Results: An initial examination of 

this impact crater revealed that: (1) curvilinear 

troughs are primarily observed in the southern 

portion of the continuous ejecta blanket (Fig. 3); and 

(2) many surface features were obscured from view 

by mantling.  

Discussion: The ejecta displays features that may 

support the presence of sub-surface target volatiles, 

but the pervasiveness of mantling material on the 

ejecta locally limits conclusive morphologic 

interpretations. Although ramparts can be identified 

at several locations in the continuous ejecta blanket, 

they are concentrated at the terminus of the 

continuous ejecta. To date, curvilinear troughs have 

only been identified in the southeast quadrant of the 

continuous ejecta. Additional investigation is needed 

to determine if this spatial distribution is due to crater 

morphology, obscuration by mantling, weathering, 

existing terrain, or other conditions. 

Additional research is needed to document whether 

these features exist both inside and outside the 

constrained dataset. Future research will include 

examination of additional Martian craters: in the 

constrained pit crater data subset, pit craters outside 

the data subset, and craters without central pits. 
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Fig. 3: Portion of CTX image B02_010390_1500_XI_30S261W. Red ovals contain examples of a curvilinear troughs in the 

southeast quadrant of the continuous ejecta blanket. Scale bar is 1 km. 

Fig. 1: JMARS CTX rendering composite image of 

crater ID 244; CTX stamp B02_010390_1500_XI 

_30S261W, CTX stamp B18__007_964_XN_29S62W 

over JMARS THEMIS daytime IR v.12.0 image. Scale 

bar is 10 km. 

Fig. 2: Portion of CTX image B02_010390_1500_XI_ 

30S261W. Red oval contains examples of ejecta 

ramparts along the northern terminus of the ejecta 

blanket. Scale bar is 1 km. 
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