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Abstract 
Global structural mapping of high-resolution Cassini 
images of Enceladus reveals a richly varied surface, 
most notably three main regions of deformation each 
containing multiple structural units.  In addition to 
the well known “south polar terrain” (SPT), there are 
two other large regions of deformation that we term 
“leading hemisphere terrain” (LHT) and “trailing 
hemisphere terrain” (THT).  Each of these three 
terrains includes a circumferential belt that encloses 
one or more other structurally deformed units.  In 
addition to this similarity, all three terrains have 
comparable areal extent, with diameters ranging from 
375–475 km.  The gross similarities in shape and 
dimension of the three tectonized terrains suggest 
similar formational processes, plausibly related to 
broad loading of a thin elastic shell. A viable 
scenario is that each region deformed above a large-
scale region of warm upwelling ice, with subsequent 
downwarping triggered by cooling and/or subsurface 
melting.  However, differences in morphological 
detail suggest the detailed evolution of each 
tectonized terrain has been different. 

1. Introduction 
We used Geographic Information Science (GIS) 
software as a tool to create a global scale geological 
map, based on the most recent global image mosaic 
produced by the Cassini ISS team. We distinguish 
terrain units based on morphological and structural 
features. We use crosscutting relationships and gross 
crater density to infer relative ages among the units.   

2. Major Geological Terrains 
The global surface geology of Enceladus (Figure 1) 
can be separated into four basic terrains: Cratered 
Plains, Leading Hemisphere Terrain (LHT), Trailing 
Hemisphere Terrain (THT), and South Polar Terrain 
(SPT).  These are similar to those defined at a coarser 
scale by [1].  While the Cratered Plains show some 
evidence of modest tectonization, the other three 
regions are each heavily tectonized, with a central 
region wrapped by a circumferential belt. 

2.1 Cratered Plains 

We define the Cratered Plains as any area of 
Enceladus containing a high density of craters (≥5 
craters of diameter ≥7 km within a 50 km distance). 
Cratered Plains units generally show a high albedo 
and relatively smooth texture, and contain some 
tectonic structures but are not significantly deformed.  
We recognize three units within the Cratered Plains: 
heavily cratered plains, subdued cratered plains, and 
equatorial cratered plains. 

2.2 Leading Hemisphere Terrain 

The LHT is well-centered on Enceladus’s leading 
point (Figure 2, left). A subcircular curvilinear belt of 
scarps and small ridges wraps around the central 
units of the LHT.  We divide the LHT into three units:  
central leading hemisphere terrain, leading 
hemisphere smooth terrain, and leading hemisphere 
curvilinear terrain.  Its total area is ≈180,000 km2. 

2.3 Trailing Hemisphere Terrain 

The Trailing Hemisphere Terrain (THT) is a 
deformed region that encompasses much of the 
trailing hemisphere (Figure 2, center). It is centered 
on ≈ 0˚, 285˚W.  The THT covers ≈140,000 km2 and 
contains a circumferential belt that surrounds its 
central region on three sides.  Our mapping divides 
the THT into five geological units:  striated plains, 
northern lineated terrain, trailing hemisphere 
curvilinear terrain, ridged terrain, and trailing 
hemisphere smooth terrain. 

2.4 South Polar Terrain 

The south polar terrain (SPT) shows sparse 
superposed craters, and is the location of the 
geologically active “tiger stripes.” The SPT is 
inferred to be younger than 100 Myr in age [2]. We 
have divided this region into two map units: the 
southern curvilinear terrain, and the central south 
polar terrain.  The terrain encompasses ≈110,000 km2. 
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3. Figures 

 

 

Figure 1: Global map of Enceladus in simple cylindrical projection. 

  
 

Figure 2: Geological maps in orthographic projections centered on the leading, trailing, and south polar terrains. 
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