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Introduction:  The majority of features observed 

on the icy satellites of Saturn are due to impact crater-
ing and tectonics, so how those processes interact is 
important in the outer solar system.  However, the 
morphology of the interaction is different on different 
Saturnian satellites.  On Enceladus, the impact features 
appear to control the orientation of nearby linear tec-
tonic features.  On Dione, however, the impact fea-
tures are substantially altered and extended by the ac-
tion of linear tectonic features. 

Enceladus:  The surface of Enceladus can be di-
vided into cratered and tectonic terrains (Rathbun et 
al., 2005).  In the cratered terrains, tectonic features 
(that appear to be fractures) still occur.  However, the 
orientation of the fractures appears to be controlled by 
the preexisting impact features (figure1), suggesting 
that the existence of the impact feature is affecting the 
fracturing process.  One possibility is that the stress 
due to the impact crater’s topography is interacting 
with the stress causing the tectonics.  If that is the case, 
the stresses should be of similar magnitude and the 

fracture stress can be approximated by the topographic 
stress (Turtle and Melosh, 1997). 

We have identified more than a dozed relevant im-
pact craters and mapped the fractures and crater rims.  
Using the Interactive Data Language (IDL), we meas-
ured the trend of fractures in the region and calculated 
the angle of reorientation expected if each fracture’s 
direction were to be radial near the crater (figure 2).  
We then measured the directions of fractures overlap-
ping the crater and compared the actual direction to the 
expected direction.  We found that approximately half 
of the fractures were reoriented in the expected way 
indicating that the impact features are influencing the 
orientation of fractures that overlap them. 

The craters identified are all located at low lati-
tudes on the anti-Saturn hemisphere of Enceladus.  We 
will compare the size distribution and morphology of 
the identified craters to the general population (Bray et 
al., 2007) to see if any crater factors affect the ob-
served reorientation. 

Dione:  Most of Dione’s surface is heavily cra-
tered.  However, Cassini images have revealed that the 
ambiguous “wispy terrain” is actually composed of 
tectonic fractures (Wagner et al., 2006).  We have 
made a preliminary map of these fractures (figure 3) 
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Figure 1: Three impact craters on the anti-Saturn 
hemisphere imaged during the 04EN close approach.  
All three have been disrupted by tectonics and the 
tectonic features deflect across the crater.  Panel b 
shows graben occurring in perpendicular sets while 
panel c shows nearly radial defection of the fractures.  
In all cases, the craters remain circular throughout the 
deformation. 

Figure 2: An example crater showing the mapping of 
fractures and the crater rim.  Points along the crater 
rim are marked and a circle is fit to the points.  Points 
along each fracture are marked and a line is fit to each. 
The angle of each fracture to both the radial direction 
and the regional fractures is calculated. 
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and have noticed that most of Dione’s tectonics lie 
along two great circles.  When the tectonic fractures in 
the wispy terrain interact with impact features, the cra-
ter’s morphology is altered by the fracture.  In several 
cases, the crater is split and extended in a way similar 
to interactions observed on Venus (Solomon et al., 
1992; Rathbun et al., 1999) and Ganymede (Pap-
palardo and Collins, 2005).  In these cases, the exten-
sion across the fracture can be derived by measuring 
the elongation of the impact crater’s rim.  We will pre-
sent results of these measurements and estimates of the 
regional strain based on the measured extension.  We 
will further test if the different tectonic sets affect the 
amount of extension or strain observed. 
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Figure 3: Cylindrical projection of a Dione global mosaic 
showing mapped tectonic fractures.  Two great circles are 
superimposed which trace out the general directions of 
most of the tectonic features. 
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