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Introduction:  The “Catalog of Large Martian Im-

pact Craters” (henceforth “Catalog 1.0”) was compiled 
using Viking 1:2M-scale photomosaics during the 
1980’s [1]. It contains location, diameter, preservation, 
geologic unit, and ejecta and interior morphology in-
formation 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 reso-
lution global datasets, it became clear that a revision of 
the database was warranted, which was begun about 10 
years ago using THEMIS daytime IR image data (100 
m/pixel resolution). We are nearing completion of this 
revised dataset and here present some comparisons of 
the new catalog (henceforth “Catalog 2.0”) with Cata-
log 1.0 and with the Robbins crater dataset [2].  

Status of Catalog 2.0: As of January 2017, Cata-
log 2.0 is 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., covering the Viking quadrangles MC01-
22). Based on the percentage of craters in this range in 
Catalog 1.0, we estimate that Catalog 2.0 is approxi-
mately 62% complete. The revision utilizes THEMIS 
daytime IR images (not the global mosaic), with the 
best images being selected for the analysis. An ArcGIS 
program developed by the USGS specifically for this 
project is used for all measurements. Craters were in-
cluded which the author felt could be justified to other 
crater experts and which were not of non-impact origin. 
If a craterform did not meet these criteria, it was not 
included in the Catalog. Currently there are 26,073 
craters ≥5-km-diameter in Catalog 2.0. In addition to 
the basic information contained in Catalog 1.0, Catalog 
2.0 includes a 8-point preservation classification sys-
tem [4], the standardized nomenclature system for ejec-
ta classifications [5], two classifications for interior 
morphologies, maximum ejecta extent quantitied 
through the ejecta mobility (EM) ratio [3], ejecta area 
and perimeter information used to calculate average 
EM and lobateness (“sinuosity”) [6], basal diameter of 
central peaks, central pit diameter, and peak-to-crater 
and pit-to-crater diameter ratios.  

Comparison of Catalogs 1.0 and 2.0: Currently 
there are 2526 more craters in Catalog 2.0 than in the 
corresponding region and diameter range of Catalog 
1.0. The increased numbers are due to (a) improved 
image clarity to distinguish degraded craters, and (b) 
better diameter measurements to define the 5-km-

diameter cut-off. Approximately 70% of the 22,902 
craters common to both Catalogs have diameters within 
10% of each other and 85% are within 15% (Fig. 1). 
Craters with preserved ejecta deposits comprise 38% of 
all craters in Catalog 2.0 compared to 29% in the same 
region in Catalog 1.0. This reflects (a) enhanced ability 
to identify and classify ejecta deposits because of im-
proved image clarity and resolution, and (b) classifying 
an ejecta deposit even if no interior morphology is 
identified for a specific crater (both had to be present 
for classification in Catalog 1.0). Layered ejecta mor-
phologies (single layer ejecta (SLE), double layer ejec-
ta (DLE), and multiple layer ejecta (MLE)) comprise 
99% of all the ejecta classifications compared to 96% 
in Catalog 1.0. Although some classifications have 
changed due to the improved image quality, the overall 
distributions previously reported from Viking analysis 
[7, 8] have not changed. 

Figure 1: Comparison of diameters between Catalog 
1.0 and 2.0. 

Comparison of Catalog 2.0 with Robbins Cata-
log: A pilot study comparing data in Catalog 2.0 with 
the Robbins [2] catalog has been conducted. The test 
area lies between 25°-75°N, 0°-180°E and includes 
3871 craters ≥5-km-diameter in Catalog 2.0. We have 
compared our data with the circle diameter, ejecta 
morphology classification, and degradation state listed 
in the Robbins database for these same craters. 95% of 
the Catalog 2.0 craters within the test area are identi-
fied in the Robbins database. Latitude and longitude 
values for the crater centers are typically identical to 
one decimal place, although discrepancies tend to in-
crease as crater diameter increases. Crater diameters 
are typically within 15% of each other (Fig. 2). 

There are 181 craters listed in Catalog 2.0 which do 
not appear in the Robbins database. Of these, 113 
(62%) have a preservation classification less than 2.0, 
where 0.0 is a “ghost” crater and 7.0 is a fresh, pristine 
crater. However, 30 of the craters are defined with high 
enough preservation classification to retain an observa-
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ble ejecta blanket, so degradation is not the entire ex-
planation. Within the Robbins database, there are 528 
craters ≥6-km-diameter which are not found in Catalog 
2.0. A check of several of these shows no evidence of a 
feature which would satisfy the criteria for a crater 
used for Catalog 2.0. 

 
 
 
 
 
 
 
 
Figure 2: Comparison of crater diameters in the Rob-
bins versus Barlow datasets. 

Larger discrepancies between the two databases are 
seen when comparing ejecta and preserva-
tion/degradation classifications. One or both of the 
datasets classified some type of ejecta morphology for 
2362 craters. For this comparison, only the basic ejecta 
classification (e.g., SLE, DLE, MLE, Rd, etc.) was 
considered—additional qualifiers such as pancake or 
rampart characteristics were ignored. The two catalogs 
disagreed on ejecta classification for 1427 (60%) of the 
2362 craters. In several cases, the Robbins catalog 
classifies background secondary craters from other 
impacts as a primary ejecta morphology. 

The Robbins catalog uses a 5-point integer system 
(0 to 4) to describe the degradation state of the crater. 
A highly degraded crater is classified as a 0 on this 
scale while a very fresh crater is assigned a value of 4. 
This is similar to the 8-point preservation classification 
system used in Catalog 2.0 where 0 is a highly degrad-
ed (“ghost”) crater and 7.0 represents a very fresh 
crater [4]. The Catalog 2.0 system uses 0.5 increments 
to classify craters on this scale, with craters retaining 
an observable ejecta morphology ranking in the 4.0 to 
7.0 range. Figure 3 shows the comparison between the 
Robbins and Barlow systems. No direct correlation 
between the Robbins degradation values and the Cata-
log 2.0 preservation classes exits. A possible explana-
tion for the lack of overlap between the two system is 
the image source. While both databases use the 
THEMIS daytime IR images to classify craters, the 
Robbins catalog used the THEMIS global mosaic. Cat-
alog 2.0 was derived from a review of all the individual 
THEMIS images and classifications were made from 
the best images. Image stripes used to create the 
THEMIS mosaics are not always the best images and 
can lead to classifying a fresh crater as a highly de-
graded crater. This might explain why some degrada-
tion class 1 craters in the Robbins database are preser-

vation class 6 in Barlow’s Catalog 2.0. However, mo-
saic image quality cannot explain how some craters in 
the Robbins database are classified as fresh (class 4) 
while being classified as highly degraded (class 1) in 
Catalog 2.0. 

 
Figure 3: Comparison of the 0-4 degradation scale of 
Robbins with the 0-7 preservation scale of Barlow’s 
Catalog 2.0. Each point represents the overlap of many 
data values.  

Conclusions: A comparison of Catalog 2.0 with 
Catalog 1.0 and the Robbins crater catalog reveals the 
following: 

• Improved atmospheric clarity and image reso-
lution result in the identification of more cra-
ters and better classification of ejecta mor-
phologies and crater preservation state. 

• Global distribution trends for ejecta morphol-
ogies have not changed significantly from the 
analysis conducted with Viking data. 

• Latitudes and longitudes corresponding to the 
center of craters in the Barlow and Robbins 
catalogs are generally consistent to within one 
decimal place. 

• Crater diameters typically have measurement 
uncertainties of 10-15%. 

• Only features which can be clearly identified 
as being present and of impact origin should 
be included in crater databases. 

• 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. 

References: [1] Barlow N. G. (1988) Icarus, 75, 
285-305. [2] Robbins S. J. and Hynek B. M. (2012) 
JGR, 117, E05004. [3] Barlow N. G. (2015) Large 
Meteorite Impacts and Planetary Evolution V (G. R. 
Osinski and D. A. Kring, eds.), GSA SP 518, 31-63. 
[4] Barlow N. G. (2004) GRL, 31, L05703. [5] Barlow 
N. G. et al. (2000) JGR, 105, 26733-26738. [6] Barlow 
N. G. (1994) JGR, 99 10927-10935. [7] Barlow N. G. 
and Bradley T. L. (1990) Icarus, 87, 156-179.. [8] Bar-
low N. G. and Perez C. B. (2003) JGR, 108, 5085. 

1562.pdfLunar and Planetary Science XLVIII (2017)


