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Introduction: During its twelfth orbit around
Jupiter, Galileo acquired some of the highest
resolution images of Europa obtained throughout its
mission. Nine such images comprise a mosaic in
which one frame was obtained at a resolution of 6
m/pixel, while the rest were acquired at 12 m/pixel.
The 6-m/pixel frame represents the highest resolution
image obtained of any icy satellite surface. The
image mosaic is centered at 13˚S, 235˚W, and trends
in a broadly west-east direction. This region of the
surface appears typical by Europa standards, and
contains examples of many surface features studied
in detail at lower resolution elsewhere [1]. These
features include background ridged plains, bands,
double ridges, scarps, dark plains, and a variety of
troughs. Part of the region has been broken up into
chaos, while other areas appear to be “proto-chaos”,
that is, they show evidence of fracturing and uplift
into regional-scale blocks, within which some terrain
is further broken up into chaos at local scales. A
mapping study of this area is underway (Fig. 1) in
order to understand better the processes and
morphologies that occur at small scales on Europa’s
surface, and to enable a more thorough interpretation
of lower resolution (e.g., regional-scale) images.
Mapping of the high-resolution area is challenging,
since there is significant foreshortening of the images
due to spacecraft viewing geometry. For context, the
E12 high-resolution mosaic is overlain on a regional
(~220 m/pixel) mosaic obtained during the E11 orbit
(Fig. 2).

Regolith processes in this area have been studied
by [2], who suggested that bright and dark materials
associated with slopes are controlled, as on
Ganymede and Callisto, by processes including frost
deposition, sublimation, and mass wasting.
Tectonism is clearly just as important on small scales
as it is on global scales. Within one of the chaos
regions covered by the mosaic, a ~2 km-long block of
material appears to have been uplifted and rotated as
a result of chaos formation. Of particular note are a
number of subtle fractures that cut across preexisting
ridges and troughs throughout the area. These
fractures appear to be the harbingers of incipient
breakup of the terrain into chaos: they do not show
any obvious lateral offset, but brightness variations in
context images suggest that they formed during
vertical movement between blocks. One polygon of
relatively smooth, intermediate-albedo terrain is
present, which is not related to any low-albedo

deposits (Fig. 1, smooth terrain). While this unit may
have been emplaced as smooth material, it exhibits
several small-scale fractures, and may instead appear
smooth due to tectonic disruption below the scale of
image resolution. Low-resolution images of this
feature suggest it is associated with an uplifted block.
A similar, but more heavily fractured polygon (Fig. 1,
heavily fractured terrain) is adjacent to a chaos
region. Since the fractures running through these
terrains are very closely spaced, it is unlikely that
they would persist as coherent blocks during chaos
formation. Instead, it is possible that such heavily
fractured terrain may contribute to the formation of
the matrix material that commonly surrounds plates
of preexisting terrain within chaos.

Preliminary results from the NASA Jupiter Icy
Moons Orbiter (JIMO) Science Definition Team
suggest that part of the JIMO payload may consist of
a landed package [3]. High-resolution images such as
those used in this study clearly show that a landed
package without a controlled descent mechanism will
need to survive landing on a surface that is rough
down to decameter scales. Even regions that appear
flat and smooth at regional scales, and which would
fit within a realistic landing ellipse, may turn out to
be significantly rough. Regional imaging of one part
of the area in this study shows an apparently smooth,
low-albedo plains deposit, of a type suggested in
previous studies to be a good candidate for surface
sampling [4]. However, high resolution images show
that the surface in this area is far from smooth; in
fact, dark material seems to be draped over smaller
ridges, rather than embaying them (lower frame of
Fig. 1 mosaic). This low-albedo material may
represent debris emplaced during some type of
cryoclastic eruption [e.g., 5], or a region in which
low-albedo, low viscosity material erupted onto the
surface, but then drained back into the interior [6].
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Figure 1: Left: Sketch map of
portion of high-resolution image
strip (center) acquired during
Galileo’s E12 orbit. Three
frames are included at 12
m/pixel, showing a variety of
ridge types and significantly
disrupted terrain. West is up.

Figure 2: High-resolution mosaic superimposed on context images from E11 orbit. White box shows mapped area
shown in Figure 1. Image is ~200 km wide, sinusoidal projection, north is up.
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