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Introduction:  Evaluating the potential habitability 

of Europa requires an understanding of the geology that 
drives the interaction between the surface and the 
deeper interior of the body.  To this end, we have con-
structed a global geologic map at the scale of 1:15M 
(Fig. 1) [1]. To provide greater insight into the broad 
global stratigraphic relations, we are currently mosaick-
ing and mapping, with a consistent set of units, ~10% of 
the surface imaged at the 100-220 m scale placed in the 
global-scale context (Fig. 1 and 2). In this paper, we dis-
cuss the general results of our global mapping and pre-
liminary results from regional scale mapping of the 
Canamora Chaos region. 

Europa Global Geologic Map:  Our geologic 
mapping [1] has established four primary global mate-
rial unit types: crater material, chaos, bands, and ridge 
plains (Fig. 1). These units are divided into geologic 
subunits: (1) continuous crater ejecta (ce) and discon-
tinuous crater ejecta (dce)—materials associated with 
impact craters including the primary impact crater (c) 
and its local deposits and farther ranging ejecta mate-
rial; (2) various morphological types of chaos materials 
identified as high albedo chaos (chh), mottled chaos 
(chm), low albedo chaos (chl) and knobby chaos (chk). 
Small (10 to 75 km in diameter) disrupted terrains, mi-
crochaos (mch), possess textures that vary, albedos that 
range from high to low, and  are ubiquitous and signifi-
cant enough to be identified on the map as a point; (3) 
Bands (b) are linear to curvilinear belts that are greater 
than 15 km in width and can have a distinct, abrupt al-
bedo increase (bha) or change from the surrounding re-
gion; and (4) ridged plains (pr)--high-albedo, com-
pared to the surrounding terrain and smooth at global 
resolution. We also identify structures which are too 
small be mapped areally at the 1:15M scale but are sig-
nificant enough to be mapped with linear features 
(Fig.1).   

Based on the relationships among the various map 
units, we have established a general stratigraphic chro-
nology for Europa. The first and oldest preserved period 
is dominated by the formation of ridged pains, ridges, 
and undifferentiated linea, an epoch characterized by 
ridge building processes. The second, or middle, period 
is dominated by band, high-albedo band, and undiffer-
entiated linea formation. The band and high-albedo 
band units generally appear younger and cross-cut the 
ridged plains unit. Cycloids also appear to have formed 
during this period. The third, and most recent period, is 

dominated by chaos terrain formation including the em-
placement of microchaos. At the global-scale, chaos ter-
rain does not appear to have any cross-cutting units be-
sides craters and their ejecta, troughs in the northern 
leading hemisphere, and potentially depression mar-
gins. Likewise, mircrochaos is observed breaking up 
previously formed bands, ridges, cycloids and other fea-
tures, indicating that it is generally younger. 

Geologic Map of the Conamara Chaos Region:  
Extending our mapping to the regional scale in Cona-
mara Chaos (Fig. 2), initial results [2] provide greater 
insight into the ridge plains unit by establishing rela-
tions between assemblages of key tectonic terrains. The 
regional units consist of: Wide bands (bw) made up of 
parallel ridges spaced between 550 m and 1.25 km apart. 
The overall width of the band assemblages ranges from 
4 to 10 km; Bands (b) that are made up of several sets 
of parallel ridges spaced between 525 m and 950 m 
apart with individual bands ranging in width between 2 
and 4 km (narrower than wide bands); Double ridges 
(rd) that are composed of two distinct parallel ridges 
separated by a central trough; and fractures (f) that are 
single troughs that lack discernable raised rims. Frac-
tures are typically linear, through going, and cross cut 
most other units. Other geologic units include: Chaos (c) 
which are complex regions 10s to over 100 km across 
composed of disrupted pre-existing crustal blocks and a 
smoother “matrix” material between the outcrops and 
microchaos (mch). Numerous occurrences of micro-
chaos are surrounded by a halo of smooth, dark material 
that appears to embay the surrounding terrain.  In com-
parison with the global units, the ridged plains and band 
units can be subdivided into a wider array of outcrop 
units allowing for a more detailed set of stratigraphic 
relationships to be identified. 

Future Work: Our regional-scale mapping will in-
clude the generation of new mosaics of the regions la-
belled A to G in Fig. 1, defining a consistent set of re-
gional-scale units for use in all areas [e.g. 4] and incor-
poration of each region into the global context.  The re-
sults will provide greater insight into how the icy curst 
of Europa formed and evolved. 
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Figure 1.  Global geologic map of Europa and unit descriptions [1].  Ridged plains and chaos make up 53% and 40% 
of the surface respectively.  The areas being mapped at the regional scale are labelled A to G.  The Conamara region 
(“C”) is show in detail in Figure 2. 
 

 

Figure 2.  (a) Global base image showing the 
Conamara Chaos region.  The black polygon 
outlines the location of regional-scale images. 
(b) Global-scale geologic map of the Cona-
mara Chaos region showing that it contains 
ridge plains, distal crater ejecta, microchaos 
and numerous lineaments. (c) Regional-scale 
mosaic of the Conamara Chaos region and 
corresponding geologic map (d).  Many of the 
ridge and band units are distinct stratigraphic 
markers allowing greater detail of the history 
of this region to be determined.  In compari-
son with regional-scale mapping of the lead-
ing and trialing hemispheres [3] similar as-
semblages of units are identified in both ar-
eas. 
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