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Introduction: Notwithstanding in-depth studies 

focused on Iapetus, no global digital database of cra-
ters exists. This work has mapped and recorded the 
location and diameter of craters (>1 km) on Iapetus 
into a global crater database. A method for measuring 
crater diameters is presented that matches well with 
previously published crater diameters. Digitization of 
craters allows spatial analysis to be conducted on a 
global scale.  Although simple in nature including only 
coordinates and crater diameter, the database can be 
built upon for future work, including morphological 
classification and characteristics of craters.  On a 
global scale what does the distribution of craters reveal 
about Iapetus?  Few other varieties of features manifest 
themselves on the surface of Iapetus.  Thus craters are 
relied upon heavily for studies of the surface. It is 
therefore important to understand the distribution of 
craters sizes found on Iapetus. 

Building the Database:  A global mosaic pro-
duced by The Cassini Imaging Science Team (also see 
[1]) and released in May 2008 was used as the base 
map. The map is composed primarily of Cassini data 
with some Voyager data.  Craters were traced by hand 
using ArcGIS, and were stored as polygons. The lati-
tude and longitude recorded for each crater is the cen-
ter point of the crater [2]. To date ~6700 craters have 
been mapped and recorded in the database with their 
corresponding diameters and locations. 

Measuring Crater Diameters: Although each 
polygon was not exactly circular, a diameter was cal-
culated under the assumption that each polygon was 
circular. The area of each polygon was determined, 
and thus the diameter was calculated [2].  Iapetus is not 
a perfect sphere but an oblate spheroid, with the a axis 
measured at 747.4km and the c axis measuring 712.4 
km [3]. A mean radius of 735.6 km was used to con-
vert the crater diameters from degrees into kilometers 
(12.83 km per degree).   

To validate the calculated crater diameters, pub-
lished diameters of large basins were compared to 
those in the database (see Table 1).  Although there are 
some differences between the calculated diameters and 
published crater diameters, the results are largely con-
sistent with each other.  Thus the differences do not 
invalidate the assumptions made when the crater di-
ameters were calculated in the database.  

Table 1: Comparison of crater diameters calculated 
within the crater database with published meas-
urements from multiple sources 

Diameters in km 
Location 

[4] [5] [6] Database 

15ºN, 30ºW 550 590 580  588.5 
35ºN, 80ºW 400 340 424 476.3 
12ºN, 83ºE - 50x70 64 65 
-40ºN, 264ºE - - 504 544.4 

 
Spatial Analysis: Figure 1 shows the completed 

database. Mapped craters range in size from 1.2 km to 
589 km in diameter with the majority of craters rang-
ing 5-20 km in size. Craters <5 km on the bright, trail-
ing hemisphere appear most abundant, and craters that 
are slightly larger (10-20 km) appear to dominate the 
crater population on the leading hemisphere (see Fig-
ure 1).  The total crater count for the leading and trail-
ing hemisphere is 3124 and 3585 respectively.  The 
hypothesis that a crater asymmetry would perhaps fol-
low the albedo dichotomy is thus rejected.  Although 
there is a difference of approximately 400 craters be-
tween the sides, this difference is not significant when 
considering resolution differences throughout the mo-
saic.  It was predicted that there would be no cratering 
asyemmetry on Iapetus by [7], and our results confirm 
this.     

Because Iapetus is so heavily cratered, analyses 
were done both with and without craters <5 km to de-
termine the robustness of the distribution. Craters in 
certain sections of the basemap are more resolvable 
than others due to the resolution of individual images 
used in the mosaic. For example, the distribution of 
craters between ±60º latitude were examined in longi-
tudinal bands at 10º intervals.  The highest crater 
counts appeared at the centers of both the leading and 
trailing hemispheres.  To verify this trend, all craters 
<5 km were removed from the analysis to eliminate 
any possible resolution constraints.  An anomalously 
large crater population around 115º longitude was thus 
eliminated, showing that overall the distribution of 
crater counts are best represented by the craters  >5 
km. The distributions also reveal that for the leading 
hemisphere, the maximum crater density is slightly 
south of the equator (-10° latitude) and the maximum 
crater density on the trailing hemisphere is further 
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north at 30°.  The same analysis was completed by 
excluding all craters <5 km and these observations 
persist.  Although there are fewer craters in the total 
crater count, it is clear that the highs and lows of the 
leading and trailing hemispheres are real.   

The northern and southern hemispheres were ex-
amined similarly as the leading and trailing hemi-
spheres. There are more craters total in the northern 
hemisphere (4409) almost double the number of total 
craters in the southern hemisphere (2302).  This pattern 
persists when the northern and southern hemispheres 
are divided into leading and trailing hemispheres. 

Finally the distribution of craters around the equa-
torial ridge was examined.  Craters were binned into 
latitudinal bands at intervals of 1° within ± 10° of the 
ridge for both the leading and trailing hemispheres. 
Because the ridge is more prominent on the dark, lead-
ing hemisphere we speculated that a difference in cra-
ter densities would exist close to the ridge.  If cratering 
played a role in razing parts of the ridge on the trailing 
hemisphere, there should be a difference in crater 
numbers. No prominent patterns in crater distribution 
to support this hypothesis.   

Conclusions: A digitized database of craters illus-
trates spatial distribution both qualitatively and quanti-
tatively, examining closely crater distribution with and 
size. Creating a shareable, expandable database will 
allow continued analysis focused on the unanswered  

 
 
 
 

questions about Iapetus.  A leading/trailing hemi-
spherical crater asymmetry was not observed and in 
fact, the number of craters on each side is remarkably 
even.  There also appears to be a slightly lower crater 
density within close proximity to the ridge, which sug-
gests that it may be slightly younger than the surround-
ing terrain.   

As new data becomes available, it will be necessary 
to update the crater database, as it will be an important 
factor in evaluating spatial patterns of craters on a 
global scale.  
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Figure 1: Completed crater database totaling 6700 craters. 
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