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On Europa, present and past life preserved in the icy crust might be abundant and varied.
Indeed, analogous icy habitats on Earth suggest that many opportunities for life and
ecosystem development are possible on Europa. Possible habitats include benthic soft
and rocky substrates on the ocean’s floor, pelagic ones in the water column, and
cryophilic types in various ecologic settings in the ice cover itself.

These habitats have potential for transportation to and preservation at the surface
of Europa, thus making them accessible to a surface sampler. Surface sites that might
contain life or fossils include the areas of refrozen ocean, chaotic terrains, the ridges and
rills associated with fissures, low areas where water may have collected, and “dirty” ice
that may include benthic material floated to the surface by bottom anchor ice or gouged
by ice, as well as the variety of ice habitats. Because the ice on Europa varies in age and
a stratigraphy can be reconstructed, evolutionary patterns of life may also be sampled.

Thus, a sampling strategy for life and its history on Europa should include
paleontological and molecular biological objectives that would clearly document the
present and former existence of life on Europa. The strategy should include pre-landing
study of probable preserved or extant ice habitats, followed by robotic landers equipped
to sample surface materials and image them after appropriate processing. The Jupiter Icy
Moons Orbiter and possible associated lander should obtain high resolution images, laser
altimeter mapping, chemical analysis of materials, radar penetration of specific sites in
likely areas where life might be preserved. These will allow detailed analysis of the
geology and structure of the ice to determine the potential for a successful search for life.
Objectives for a lander should include the ability to land in rough terrains, to roam 10’s to
100’s of kms, to traverse steep slopes, to withstand chemical and radiation attack, and to
sample to depths greater than one meter. These objectives present engineering challenges
and vision for the construction of a lander that will require new approaches to
locomotion, power, command, specimen acquisition and analysis, and data processing at
Europa.
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