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The original “Catalog of Large Martian Impact 
Craters” (henceforth “Catalog 1.0”) was completed 
using Viking 1:2M-scale photomosaics during the 
1980’s by the author [1]. It contains location, 
diameter, preservation, geologic unit, and ejecta 
and interior morphology information for 42,283 
craters generally ≥5-km-diameter across the entire 
Martian surface. The database served as the 
primary source of data for Martian impact crater 
studies for many years. With the advent of higher 
resolution global datasets, it become clear that a 
revision of the databased was warranted, and this 
was begun about 10 years ago using THEMIS 
daytime IR image data (100 m/px resolution). We 
are nearing completion of this revised dataset and 
here present some comparisons of the new catalog 
(henceforth “Catalog 2.0”) with Catalog 1.0 and the 
Robbins Mars crater dataset [2]. 

 Comparison of Catalogs 1.0 and 2.0 

Current statistics for same area: 
• 2526 more craters in Catalog 2.0 
• 70% of the craters common to both Catalogs have 

diameters within 10% of each other and 85% are 
within 15% (Fig. 1) 

• 38% of craters in Catalog 2.0 have preserved ejecta 
blankets, compared to 29% in Catalog 1.0. 

• 99% of all ejecta morphologies are layered ejecta 
(SLE, DLE, MLE) in Catalog 2.0 compared to 96% in 
Catalog 1.0. 

• Overall distributions of craters with layered ejecta 
deposits have not changed significantly (Fig. 2) Figure 1: Comparison of diameter values between 

Catalog 1.0 and 2.0 for 22,902 craters. Log-log plot. 

Test Area Comparison: 
We have compared data in Catalog 2.0 with that in the 
Robbins crater dataset [2] within a test area between 
25°-75°N 0°-180°E. Within this region 3871 craters  ≥5-
km-D are in Catalog 2.0. Catalog 2.0 data were 
compared with the circle diameter, ejecta morphology 
classification, and degradation state listed for the same 
craters in the Robbins dataset.  
• 95% of the Catalog 2.0 craters within the test area 

correlate with craters in the Robbins dataset 
• Latitude and longitude values for the crater centers 

are typically identical to one decimal place. 
• Crater diameters are typically within 15% of each 

other (Fig. 3)  
Figure 3: Comparison of diameter values between 
Catalog 2.0 and Robbins database for 3677 craters. 
Log-log plot. 

Issues Between Catalog 2.0 and Robbins Dataset: 
• 181 craters in Catalog 2.0 do not appear in Robbins 

database. 62% have preservation class <2.0, 
indicating a highly degraded crater. 

• 528 craters ≥6-km-D occur in Robbins database but 
not in Catalog 2.0. A check of several of these 
shows no evidence of an actual crater (Fig. 4). 

• 2362 craters contain some type of ejecta 
morphology in both databases. The two catalogs 
disagree on ejecta classification for 60% of these 
craters (Fig. 5). 

• There is little direct correlation in the preservation 
classification system used in Catalog 2.0 and the 
degradation system in the Robbins database (Table 
1). 

Figure 2: Distribution of MLE craters in Catalog 1.0 (green) and 
Catalog 2.0 (purple). General distribution is the same in spite of 
increased numbers of MLE craters noted in Catalog 2.0. 

Figure 4: The Robbins database lists a 20.2-km-D crater 
in the center of this image. Instead, this appears to be an 
optical illusion caused by the wrinkle ridge on the left. 
(25.87°N 98.99°E; THEMIS day IR mosaic) 

Figure 5: The Robbins database lists this 9.7-km-D crater 
with a radial ejecta blanket. Catalog 2.0 lists this highly 
degraded crater with no ejecta. Small craters appear to 
simply be background craters. (37.82° 80.01°E; THEMIS 
day IR mosaic) 

Catalog 2.0 
Preservation 

Robbins 
Degradation 0 

Robbins 
Degradation 1 

Robbins 
Degradation 2 

Robbins 
Degradation 3 

Robbins 
Degradation 4 

0.0 2% 95% 3% 0% 0% 

0.5 0% 91% 9% 0% 0% 

1.0 1% 86% 12% 1% 0% 

1.5 0% 75% 23% 2% 0% 

2.0 0% 66% 31% 2% 0% 

2.5 0% 28% 57% 14% 1% 

3.0 2% 13% 51% 33% 1% 

3.5 4% 9% 40% 33% 14% 

4.0 0% 15% 50% 32% 3% 

4.5 1% 7% 39% 44% 9% 

5.0 3% 2% 30% 51% 14% 

5.5 3% 0% 20% 53% 24% 

6.0 0% 5% 12% 39% 44% 

6.5 0% 0% 5% 43% 52% 

7.0 0% 0% 0% 25% 75% 

Table 1: Percentage of craters of a specific preservation class in 
Catalog 2.0 with degradation value in the Robbins database. Larger 
preservation/degradation numbers indicate more pristine craters. 

Catalog 2.0 is currently complete for all craters ≥5-
km-diameter throughout the northern hemisphere 
[3] and in the 0°-30°S zone between longitudes 0°-
135°E and 180°-360°E (i.e., the old Viking MC01-22 
quadrangles). We estimate Catalog 2.0 is about 
62% complete. The revision utilizes THEMIS 
daytime IR images (not the global mosaic)  with the 
best images selected for the analysis. An ArcGIS 
program developed by the USGS specifically for this 
project is used for all measurements. Currently 
there are 26,073 craters in Catalog 2.0. In addition 
to the basic information contained in Catalog 1.0, 
Catalog 2.0 includes 
• an 8-point preservation classification system [4] 
• the standardized nomenclature system for ejecta 

classifications [5]  
• two classifications for interior morphologies  
• maximum ejecta extent quantified through the 

ejecta mobility (EM) ratio [3]  
• ejecta area and perimeter information used to 

calculate average EM and lobateness [6] 
• Basal diameter of central peaks, central pit 

diameter, and peak-to-crater and pit-to-crater 
diameter ratios. 

 

 Cautions to Users of Crater Databases 
• Consider using multiple crater databases and check against each other for accuracy. 
• Only features which can be clearly identified as being present and of impact origin should be included in 

crater databases. 
• The clearest images should be used for crater classification, which is not always the case when using 

mosaics. 
• Users of data in Catalog 2.0 or the Robbins database are advised to review and confirm crater, ejecta, and 

degradation/preservation classifications for themselves. 
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