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Introduction:  The Near Infrared Mapping 

Spectrometer (NIMS) of the NASA´s Jet Propulsion 
Laboratory´s Galileo spacecraft was used to study the 
atmospheric and surface composition of Jupiter and its 
moons, as Galileo orbited that planet.   The NIMS 
covered the wavelength (λ) range 0.7 to 5.2 µm with 
up to 408 spectral channels and a resolving power of 
40 to 200 (λ/∆λ).   The instrument´s instantaneous field 
of view was 0.5 mrad, giving a spatial resolution (pixel 
size) of 5 km at 10,000-km distance.   The spectra were 
calibrated to units of reflectance at the specific 
geometry of the observation compared with the 
reflectance of a perfectly diffusing (Lambert) surface 
with the use of the solar spectrum and a combination 
of ground and in-flight NIMS measurements of 
calibration targets.    In this paper I suggest a 
comparison between laboratory infrared spectroscopic 
data of phosphorus salt minerals, and NIMS data of the 
optically darker (lower visible albedo) areas of 
Europa´s icy surface, including lineaments and spots;  I 
also propose a biogeochemical model for a possible 
microbial life inside Europa, in a state analogous to the 
pre-Archaen period on the Earth.   Europa is the 
second Galilean satellite outward from Jupiter.   It is a 
lunar-sized object with a Fe-FeS central core, a silicate 
mantle and a water-ice surface of relatively young 
geologic age exposed to vacuum [1] [2] [3] [10] [22] 
[23].   Europa shows today on its surface different 
geological stages of its evolution, as depicted by its 
varied global terrain, with massifs, floods, ancient 
resurfacting, craters, cracks and hot spots.   NIMS 
reflectance spectra for Europa´s nonicy dark regions 
show the presence of hydrated sulfate and carbonate 
salt minerals, such as epsomite (MgSO4

. 7H2O) and 
natron (Na2CO3

.10H2O) forming the material 
composing those portions of the surface [14] [15], 
which are evaporite deposits formed by water, rich in 
dissolved salts, reaching the surface from a liquid 
water ocean [4] or more possible a water-rich layer 
(some seas) underlying the ice crust of Europa, 
according to geological and magnectic data otained by 
Galileo spacecraft [12].   The darker terrains possess 
visible reddish and yellowish hues (phosphorus also 
exhibits such color characteristics), and the mixtures of 
carbonate and sulfate minerals provide good matches 
to Europa´s nonice spectrum.   Spectral signatures 
from Europa closely matches the ones found in 
laboratory data but not completely.   So, I surmise 
phosphorus minerals, in the form of hydrated 
phosphate salts mixtured with the other salts could 

give a better match to Europa´s nonice spectra.   If this 
turn to be correct, the presence of phosphorus salts 
within Europa increases the possibility that Europa´s 
internal seas (with hydrothermal activity and 
circulation of those biochemical important ions) could 
be an environment with potential for sustaining 
microbial life, since phosphorus is a biological 
fundamental element (as carbon, nitrogen and sulfur).   
Phosphorus is present in the enzimes which make 
metabolism occur in Earth ‘s organisms.   Comets and 
meteorites impacts onto Europa, driven by the Jupiter´s 
gravitational field, delivered great quantities of those 
biological fundamental elements [20] to Europa, 
during its formation era (numerous impact craters are 
also visible on the surface of other Jupiter´s moons).   
Finding phosphorus salts mixed with other salts in 
Europa’s surface, it is a signature for a possible simple 
metabolism occuring deep inside Europa.   The five 
combined fundamental conditions for the origin of life, 
as we know it for prebiotic primitive Earth [18], e.g., 
the existence of heat (gravitationally driven via internal 
tides by Jupiter [5]) and liquid water (beneath the crust 
[16]) plus organic molecules [6] in Europa, metallic 
compounds – some metals as iron, magnesium and 
tungsten are fundamental for bacteria metabolisms [7] 
– and light ametals (sulfur, and phosphorus if present) 
give Europa the potential for sustaining microbial life 
[17].   The existence of thermal energy and possible 
liquid water in Europa beneath the ice crust, for a 
period of time long enough for the formation of 
biomolecules [21] (aminoacids, proteins, lipids, 
polysaccarids, polynucleotides) with capacity of 
survival, protocells and efficient catalytical 
metabolisms are fundamental for biochemical 
evolution.   The capacity of survival and efficient 
catalysis is directly related to the principle of least 
possible energy.   One can consider that the rate state 
of biogeochemical evolution is directly related to the 
production of heat inside a planetary body with liquid 
water.   Since Europa´s internal thermal energy 
production is 1/10th of Io and Io´s heat is twice of 
Earth’s, then Europa´s production of heat is 1/5 th of 
the Earth, peharps with 300  C ath the mantle.   So, the 
presence state of biogeochemical evolution of Europa 
possibly can be analogue to that on Earth 3.8 Gyrs ago, 
in a stage between pre-biotic and the simplest Archae 
period on Earth, since Earth and Europa were formed 
4.5 Gyrs.   At that time on Earth there were simple 
procarionts (mycells and Archaebacteria).   Today, 
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inside Europa, near the possible hydrothermal volcanic 
hot vents throats, with a hot biogeochemistry [19], 
which exists on Earth [11] [13], the mixture of hot and 
cold waters and polypeptides can have formed sheets 
of gelatinous, jellyfish-like material (formed by 
catalytic proteinoid microspheres) containing several 
chains and agglomerations of those types of replicant 
catalytic biomolecules mentioned above.   Upwelling 
of these biomolecules could, from times to times, be 
reaching the cracks of the ice crust, leaving material 
near to and at the surface.   Since the hydrothermal 
activities are possibly not continuous through time, 
being fluctuating [9], and the apparent lack (no 
photolysis of water and organic molecules) of a cyclic 
redox chemistry of iron, at the upper mantle/cust liquid 
water (seas) interface, impose a severe constraint to 
evolution of life in Europa.   Life there could possibly 
be today at that form of biomolecules material very 
close to possible hydrothermal volcanic vents, as 
mentioned above; a mid-term between abiotic and pre-
Archaen Earth’s analogue stage.   A future NASA 
penetrator mission being planned to explore the 
interior of Europa could be targeted to go towards the 
sea bottom near volcanic vents to examine the 
existence of those possible very primitive 
microbiological activity. 
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