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Away from sites of active volcanism and obvious thermal anomalies lie the quies-
cent surfaces which have been believed to be passive with respect to Io’s heat flow.
These comprise about 80–90 percent of Io’s surface area. Here is where the minimum
surface temperatures are found, particularly at night in the polar regions. However,
these surfaces are now known to be warmer than they should be if they were truly
a passive geological unit. Direct observations by the Galileo PPR instrument yield
minimum temperatures in the range of 90–95K everywhere on the night side [1,2].
A straight forward geological interpretation is that these surfaces are just old, and
therefore, cool, lava flows that have not radiated all of their heat. This idea is further
supported by the size and temperature distribution of the known thermal anomalies. A
plot of log(cumulative area) versus log temperature yields temperatures in the vicinity
of 95K when extrapolated to the surface area of Io. This would argue that the ele-
vated minimum temperatures is just due to otherwise unseen, cooler, members of the
same population of anomalies actually seen at much higher temperatures [3]. This all
appears to be self-consistent. However, when the thermal emission from the "surfaces-
between-the-anomalies" (maintained at 95K by heat flow) and the additional heat due
to absorbed sunlight in the daytime are combined, the thermal emission radiated at
20 microns is far LARGER than that actually measured by ground-based telescopes
[4]. Resolving this conundrum requires finding a thermophysical model for the sur-
face that can accommodate both the ground-based photometric measurements and the
PPR data. Current modeling approaches toward this end will be discussed. Of partic-
ular interest is a parametric model that can match the observed flux measurements but
employs some semi-plausible geological units [5]. Using this model, we find that the
"warm" polar regions of Io contribute an additional∼0.6 W m−2 which brings our



estimate for Io’s total heat flow to 3 W m−2 averaged over the whole globe.
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