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Methods
OMEGA data cubes were processed using a specialized version of the 

modified Gaussian model (MGM) [Sunshine et al. 1990, 1993] to show spectral 

differences in the pyroxene spectra. The spectrally distinct ejecta has a 2 µm 

absorption modeled well by a 2.3 µm absorption while the Syrtis major 

background has a 2 µm absorption that is better modeled with additional 

component of a 1.9 µm. 

Craters with spectrally distinct ejecta were marked using a ArcMap tool called 

Cratertools, developed by Thomas Kneissl. Circular shapefile elements were 

created by selecting three points around the rim and ejecta edge. The tool then 

calculated the diameter, location, and area of each crater. Crater and ejecta 

information were combined for analysis. 

Introduction

The Syrtis Major Volcanic complex on Mars is a Hesperian-aged shield 

volcano. Spectroscopic analysis of OMEGA observations have shown that a 
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spectrally distinct craters have ejecta with the pyroxene 2 µm absorption 

strongly indicating the concentration of high-calcium pyroxene. The rest of the 

region has a more subdued spectral feature that is modeled as increased 

low-calcium pyroxene. It is this difference that marks the spectrally distinct 
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geographical information system software ArcMap to analyze the positions 
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spatial analysis tools allow for automatic calculation of crater dimensions and 

spatial distribution.

Results
(A) Spectrally distinct ejecta increases in diameter with crater diameter. (B) Ejecta ratio is the 

ejecta diameter divided by crater diameter which is plotted against crater diameter. Small craters 

show high variation, above 3 km in diameter, craters have values between 2 and 6.   

(C) IDW interpolation surface of ejecta 

ratio by area with 1 increment contour 

lines. Map dominated by few very high 

values. Highest values located both near 

volcanic center and near edge, not 

directly related to lava thickness.
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All Spectrally Distinct Crater Distribution

(A) Size distribution of craters with spectrally 

distinct ejecta. Craters increase exponentially with 

decreasing size similar to impactor size-frequency 

distribution. Decrease in count from 1 to 2 km is 

due to limits in OMEGA resolution. (B) Distinct 

Craters are more prevalent toward the East side 

of Syrtis Major. (C) Distribution matched the 

distribution of volcanics, with peak from 2-6 N.   
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Distribution of Ejecta Ratio (Ejecta 

Diameter / Crater Diameter) was 

considered randomly spaced. The ratio of 

spectrally distinct ejecta diameter to 

crater diameter is not a function of 

location. 

Spatial Statistics-Analyzing Patterns

Average Nearest Neighbor Distance

Craters with spatially distinct ejecta show 

a non-random nearest neighbor distribution 

pattern. We would expect craters to be 

randomly spaced unless large secondaries 

are produced or certain area are more 

prone to spectrally distinct ejecta. Need 

spatial analysis of all craters to compare 

randomness of cratering process. 

Clustering may be caused by secondaries 

or clustered impacts.
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Removal of craters below 2km reduces peak 

from 4-6°N to background levels, other bins 

remain proportionality the same. 

Questions
GIS is used to help understand the following 

questions:

-What is the relationship between crater 

diameter and the diameter of the spectrally 

distinct ejecta?

-How are craters with spectrally distinct ejecta 

distributed throughout Syrtis Major?

-Does the ejecta ratio depend on location and 

therefore is a function of local surface 

properties?

-Is the ejecta ratio independent of crater 

diameter.

Datasets
Thermal Emission Imaging System 

(THEMIS) on the Mars Odyssey Spacecraft 

- DayIR mosaic �±crater locations,  

diameters.

-�2�E�V�H�U�Y�D�W�R�L�U�H���S�R�X�U���O�D���0�L�Q�H�U�D�O�R�J�L�H�����O�¶�(�D�X����
�O�H�V���*�O�D�F�H�V�����H�W���O�¶�$�F�W�L�Y�L�W�H´ (OMEGA) on the 

Mars Express Spacecraft - hyperspectral 

observations �±spectrally distinct ejecta 

locations, diameters. 
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