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Abstract� In view of morphology and tectonic situation, the surface of the Europa satellite includes special intricacies. 
In general, the most noticeable structure on this satellite is linear structures. These structures generally appear in the 
form of bands, ridge bands, double ridges, complex ridges and troughs. To identify the stress fields, which cause the 
formation of the linear structures, extension ridges, shear zone faults and superimposed linear structures, the 
condensation resulting from the ebb and flow on the surface of the Europa satellite has formed extension ridges on the 
icy crust surface. Considering the lack of subduction zones on the surface of the satellite, increase in the area of the 
crust resulted in the formation of stress zones in the vicinity of the ridges. In such stress zones conjugate fractures are 
formed. Therefore, it may be argued that the formation of pressure and extension structures take place simultaneously.
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1- Introduction   
Basically, the surface of Europa satellite is made up of 
an icy crust (Pilcher et al., 1972) with lineaments that 
reflect the intricate history of this satellite�(Greenberg et 
al., 1998; Greeley et al., 2000). Most bands are 
localities where new lithosphere is formed. Hypotheses 
of band formation include linear diapiric upwelling 
�Head et al., 1999; Prockter, 2000), possibly triggered 

by shear heating of subsurface ice along a fault zone 
(Gaidos & Nimmo, 2000; Pappalardo & Head, 2001). 
Ridges are long, narrow, topographically raised features 
that often occur in pairs. Hypotheses of ridge formation 
include linear diapirism (Head et al., 1999), 
cryovolcanic emplacement (Fagents et al., 2000), and 
extrusion of debris along cracks due to tidal squeezing 

(Greenberg et al., 1998). Ridged bands have 
morphologies that display characteristics of both ridges 
and bands and may form by a combination of ridge-
forming and band-forming processes. Complex ridges 
are sets of overprinted, anastomosing ridges that have a 
similar general trend, but that locally vary in their 
orientations. Troughs are linear depressions that may 
represent early stages of lithospheric extension (Greeley 
et al., 2000). The landforms and tectonic features 
described above formed as a result of stresses in the 
Europan lithosphere. The primary mechanism by which 
stress is generated on Europa is nonsynchronous 
rotation (Ojakangas & Stevenson, 1989), though tidal 
stresses are also a component. A model of the stress 
field predicted for nonsynchronous rotation was 
formulated to explain the relationship between stress  
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