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The m a o d  of bringing heat to the surface and the relative role of different types of volcanic 
materials on 10 (silicates, sulfbr, and sulfur dioxide) are poorly understood. We have analyzed our 
10 radiometry (4.8,8.7, and 20 pm) collected at the NASA hfhred Telescope Facility between 1983- 
1993. In modeling the data to determine the size and temperature distribution of thermal anomalies, 
we began with a distribution of thermal anomalies based on Voyager data where applicable and 
extended it as  needed to match all the data. We also include the thermal pedestal effect to model the 
spectrum of the thermal emission caused by the heating of the thermal anomalies by sunlight [1,2]. 
The areas, temperatures, and power for the model thermal anomalies during each apparition are 
shown in the figures, b i d  in 100 K hcmmts. The diagonal lines are contours of constant power 
(109 to lo1' Watts). The bulk of the observed power comes fiom large, relatively cool regions (1 50 - 
200 K). Hot regions are small in areal extent and thus contribute little to the total heat flow. The 
arealtemperature relations derived by McEwen et al. [3,4] using Voyager IRIS data are shown in 
Figure 1 connected by the dotted line. There is good agreement between McEwen's Voyager based 
results and our results from earth based infrared radiometry, particularly with respect to the 
domination of large cool regions in terms of radiated power. 

It has been suggested that such a distribution of areas and temperatures is a natural result of 
conthing, multiple volcanic resurfacing events. Carr [5] used a relatively simple eruption model to 
match the M a m i  spectnrm fiom Loki. The model included an active eruption source, an active flow 
front, and a cooling, inactive flow. His calculations provide a good, although not perfect, fit to 
Voyager IRIS data for Loki. Interestingly, the distribution of areas and temperatures resulting from 
this model are qualitatively similar to both our global model and McEwen et al.'s Voyager results. 
Figure 2 shows Cads [S] raults, multiplied by thirty to match the absolute areas of the global model. 
A simple intqretation would be that the equivalent of thirty active eruption centers similar to Carr's 
model could produce more or less the observed suite of hotspot characteristics. 

Our data set also provides some insight into 10 eruption characteristics. The event we observed on 
9 Jan. 1990 is modeled having a very high eruption rate (-lo5 m3 s"). This flow increased its area 
and cooled sigmficantly over the 2.8 hrs we observed it [6]. The rate of area increase (4.3 x lo4 m2 
s") and the fkequency of similar events in our data record (-4% of the time) suggetst that eruptions 
of this sort could produce an accumulated area of old, cooling flows equivalent to our lowest 
tempeatwe anomalies (-2.7 x 106 km2 at -150-200K) in about 50 years. Taking Carr's calculation 
of cooling rates for inactive flows on 10, this is the approximate time for a silicate flow to cool to the 
observed tempatues. We conclude that the characteristics of 10's thermal anomalies are consistent 
with global resurfacing at very high rates by silicate volcanism over at least the last 50 - 100 years. 
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Fig.1 Comparison of Voyager and Groundbased 10 Data 
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