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Abstract 

The intense activity at the south pole of 
Enceladus hints at an internal water reservoir. 
The detection of sodium and potassium salts 
(about 1%) in icy grains emanating from 
Enceladus’ south polar faults [1] indicates that 
the plume source is most likely connected to a 
salty subsurface ocean. The recent discovery of 
silicon-rich particles originating from Enceladus 
further indicates that hydrothermal interactions 
is currently occurring at the base of the ocean, 
and that hydrothermal products are quickly 
transferred to the plume source [2]. Based on 
topography and gravity data collected by the 
Cassini spacecraft [3, 4], this depth of ice/ocean 
interface is estimated to about 30-40 km 
underneath the South Pole. However the depth 
of ocean/rock interface as well as the extension 
of the ocean still remains unconstrained.  

In order to provide further constraints on the 
ocean configuration, we develop an interior 
structure model consisting of a rock core, an 
internal ocean and an ice shell, which satisfies 
simultaneously the observed gravity and shape 
data [3, 5]. Our modelling approach is 
comparable to the approach we used to interpret 
the data of Titan [6]. However, as large-
amplitude deflections of the ice/ocean and 
ocean/rock interfaces are required to explain the 
data, we employ here a full (non-linearized) 
description of the gravity potential [e.g. 7]. By 
assuming that the gravity disturbance due to 
surface topography is compensated by ice/ocean 
and/or ice/rock deflection, we map the depth of 
the ice/ocean interface and constrain the size and 

shape of the rock core, thus providing 
constraints on the total volume and lateral 
extension of the internal ocean. Possible 
correlations with main geological units as well 
as implications for the thermal history of 
Enceladus will be discussed at the conference.  
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