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Io provides an opportunity to study volcanic processes on scales and at 
temperatures never witnessed on Earth, but which may have shaped the planet 
billions of years ago [l]. Study of Galileo data obtained by the Solid State 
Imaging (SSI) experiment and the Near-Infrared Mapping Spectrometer (NIMS), and 
Cassini imaging experiment (ISS) has allowed the style of eruption at different 
volcanoes to be identified and the evolution of individual eruptions to be 
charted [2]. These can be compared to their terrestrial counterparts. For 
example, the "thermal signature" at Pele is indicative of a long-lived active 
lava lake, which exhibits a thermal flux per unit area comparable with the 
Kupaianaha, Hawai'i, lava lake during its most active stage [21. Cassini 
observations show variations at short timescales [3]. The Pillan 1997 eruption 
emplaced large sheet flows, and exhibited thermal fluxes similar to terrestrial 
flows at Krafla and Etna [4]. Additionally, the relatively low (compared with 
Pillan and Pele) but steady thermal output from the compound flows at Prometheus 
and Amirani (implied by model fits to NIMS G1 data [51 and imaged by SSI [61 and 
NIMS [7] during close encounters) show thermal emission fluxes similar to 
equivalent emplacement styles on Earth, such as Hawaiian compound flow fields 
[8]. It is possible to estimate volumetric eruption rate (an important eruption 
parameter) for a number of volcanoes from NIMS data [2,8,9]. These analyses 
show that, as a function of emplacement style, volumetric eruption rates on Io 
are greater than their terrestrial counterparts while still exhibiting similar 
mass and thermal fluxes per unit area [2,81. However, there does not appear to 
be a terrestrial equivalent to Loki. Periodic brightenings [lo] indicate 
widespread and intense volcanic activity, and the periodicity, coupled with 
observed surface-age distributions [ll], might be indicative of Loki being an 
overturning lava lake, rather than being resurfaced by flows. If so, then this 
is a lava lake on a spatial scale orders of magnitude greater than that seen on 
Earth. The thermal signature of activity at Loki is similar to that of 
"Promethean" volcanoes, exhibiting a steady thermal ramp towards longer NIMS 
wavelengths (0.7 to 5.3 microns), but on a much larger areal scale. Unlike Pele 
and Pillan in 1997 (but like Prometheus) Loki does not exhibit much short- 
wavelength (e.g. 1 micron) emission compared to that emitted at longer- 
wavelengths (e.g. 5 micron), even at its most active as seen by NIMS [12]. This 
indicates that despite being the most powerful thermal source on Io, the 
volcanic activity at Loki is relatively gentle or includes cooler lavas than 
those seen at Pele and Pillan. To summarise, remote observations of Io's 
volcanism compare well with those of terrestrial volcanism, providing a 
synergistic analysis of data from both bodies. Testing of lava emplacement and 
cooling models with terrestrial data increases confidence in modelling these 
processes on Io [e.g., 131. This work was carried out at the Jet Propulsion 
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