
LPSC X I X  559 

10: LEADING SIDE VOLCANISM IN 1986 - T. V. Johnson, 
G. J. Veeder, D. L. Matson, R. H. Brown, R. M. Nelson (Jet 
Propulsion Laboratory, Caltech, Pasadena, CA), and D. Morrison 
(U. of Hawaii, Manoa, Honolulu, HI) 

Since the Voyager encounter with 10 in 1979 the 
characteristics of volcanism on this satellite have been studied 
through ground-based measurements of infrared flux from its 
volcanic regions. The general longitudinal distribution of heat 
flow appears to have remained relatively constant through 1986 
( I ) ,  with the longitude region containing Loki ("300 W) 
accounting for most of the observed 8.7 pm flux from large, warm 
volcanic sources. Observations at 4.8 pm (where the flux is 
controlled more by small hotter sources) have suggested more 
variability, with occasional short lived "outbursts" of the Pele 
class or larger (2). In this paper we report the first 
observations of a significant volcanic "outburst" where data have 
been obtained at multiple wavelenghts from 4.8 pm to 20 pm. 
These data allow us to constrain both the size and temperature of 
the source region and compare it with previously reported 
outbursts. 

Observations were made on seven nights during the 1986 
apparition, using the Infrared Telescope Facility on Mauna Kea, 
Hawaii. The bolometer equipment, data system and observational 
techniques were the same as those described in Johnson et al. 
(1). The flux levels at most longitudes agree well with previous 
apparitions, with minor changes which can be attributed to 
variations in the levels of emission near the longitude of Loki 
and increased passive background flux due to change in 10's 
heliocentric distance. The night of 7 August 1986 (UT), sub- 
earth longitude 50-89 deg W, is clearly anomalous. Flux at 20 pm 
shows no major change, but the flux levels at 8.7 and 4.8 pm are 
bath significantly enhanced over normal levels at these 
longitudes; observed flux level8 for this night are "2 times 
normal for 8.7 pm and "4 times normal at 4.8 pm (an increase of a 
factor of 20 in volcanic emission when the reflected component is 
subtracted). 

Since measurements were made at several wavelengths over a 
range of longitudes during the night of 7 August we can construct 
a simple model constraining the size and temperature of the 
source responsible for the emission that night. The 8.7 pm data 
show little change over the 40 deg of longitude observed, 
suggesting that the source was probably near the center of 10's 
disk, with a probable location near 70 deg W (there is of course 
no way to constrain latitude from observations of this sort). If 
we take the observed flux excess over normal at 4.8 and 8.7 pm 
near 70 deg longitude, we find that a source on the surface at 
the equator with a diameter of 30 km and a temperature of 900 K 
gives a good fit at all wavelenghts (see Table 1). The fact that 
the 4.8 pm flux decreased steadily during the course of the 
observation while the 8.7 ym flux remained relatively steady 
suggests that the above model is an over-simplification, but it 
allows a preliminary estimate of the type of event responsible 
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for the excess flux. The event was also probably short lived, 
based on comparison with previous outbursts and the suggestion of 
rapid cooling; observations showing no signicant leading side 
flux anomaly later in the apparition tend to confirm thls 
(Sinton, 1987, personal communication). Table 2 compares the 
model parameters for the 7 August event with several other 
reports of similar outbursts 

It has been suggested that high temperature volcanism of the 
Pele type might be limited to the trailing hemisphere, based on 
the Voyager observations of Pele, Surt and Aten and the 
association of these features with large deposits of the redder 
material which dominates the longitude range centered 
approximately on Loki (3). The location of three of the well 
characterized high temperature events on the leading side raises 
the issue of whether these high temperature events on the leading 
hemisphere share the other characteristics of the Pele style of 
eruption in the trailing hemisphere. In particular, if these 
events were associated with large plumes depositing darker, 
redder material on the surface, it is possible that they could 
have altered the global brightness and color pattern. 
(This work was carried out at JPL/Caltech under a grant from 
NASA. ) 
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Table 1: Model comparison FLUX, W/M"2/um 
4 . 8  urn R.7  um 20 urn 

.............................................................. 
Obs. f l u x  excess 1 0 . 3 9  1 0 , 0 9  1 '0 I 

I I I I .............................................................. 
Model 1 0 , 3 7 1  0 , 0 9 6 1  0 , 0 0 6 1  

I I I I .............................................................. 
Table 2: Comparison o f  events 

EVENT LONG. LAT R  T  POWER COMMENTS 
deg W deg km K W ....................................................................... .................................................................... 

1978 68  - 26 600 1 . 6 E t 1 3  Witteborn e t  a l . ,  1979 
....................................................................... 
SURT 338 45  25 600 1 , 4 E t 1 3  Sinton, 19RD 

11 900 1 , 4 E t 1 3  produces same 4 . 8  um f l u x  
....................................................................... 
PELE 257 -19 6  654 1 . 2 E t 1 2  Pearl and Sinton, 1984 
....................................................................... 
POLIAHLI A3 -24 9  572 1 , 5 E t 1 2  Goguen e t  a1 , , 1 9 8 6 1  
....................................................................... 
1986 70 - 15 900 2 . 6 E t 1 3  This paper 
....................................................................... 
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