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Introduction:  We report on the analysis of the
Galileo SSI's observations of the volcanic activity at
Tvashtar Catena, Io as discussed by Milazzo et al. [1].
Galileo's Solid State Imager (SSI) observed Tvashtar
Catena (63°N, 120°W) four times between November
1999 and October 2001, providing a unique look at the
distinctive  high  latitude  volcanism  on  Io.  The
November 1999 observation spatially resolved, for the
first  time, an  active extraterrestrial  fissure eruption.
The  brightness  temperature  of  the  lavas  at  the
November  1999  fissure  eruption  was  1300 K.  The
second observation (orbit I27, February 2000) showed
a large (~500 km2) region with many, small spots of
hot, active lava.  The third observation was taken in
conjunction with a Cassini observation in December
2000 and showed a Pele-like plume deposition ring,
while  the Cassini  images revealed a   400 km high
Pele-type plume above the Catena. The final Galileo
SSI observation of Tvashtar was acquired in October
2001, and all  obvious (to  SSI) activity  had  ceased,
although data from Galileo's Near Infrared Mapping
Spectrometer  (NIMS)  indicated  that  there  was  still
significant thermal emission from the Tvashtar region
[2]. We have concentrated on analyzing the style of
eruption during orbit I27 (February 2000). Comparison
with  a  lava  flow  cooling  model  indicates  that  the
behavior of the Tvashtar eruption during I27 does not
match that of “simple” advancing lava flows. Instead,
it may be an active lava lake or a complex set of lava
flows with episodic, overlapping (in time and space)
eruptions.  The  highest  reliable  color  temperature  is
1300 K. Although higher temperatures can not be ruled
out, they do not need to be invoked to fit the observed
data.  The total power output from the active lavas in
I27 was at least 1011 W.  For comparison with other
volcanoes, see Table 1. 

Liquid Temperature of I27 lava:  With a color
temperature of 1300 K, we must estimate the liquid
lava temperature by assuming an exposure age (or vice
versa).   If  we  assume a  basaltic  composition  lava
(1500 K liquid temperature), the exposure age of the
oldest lava surfaces is ~10 s.  As we increase the liquid
temperature, the surface age also increases.  For 1700
K, we have a surface age of ~100 s.  We interpret the
Tvashtar  I27  eruptive  episode  as  either:  1)  an
extremely active  surface  of  basalt  or  2)  less  active
lavas with temperatures too high to be basalt.  
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Volcano Thermal
Output
(GW)

Area (km2) Reference

Tvashtar I27 130-4800 2.9-7.1 [1]

Pillan June
1997 

910-1130 16.9-30.5 [4]

Pillan Sept
1997

210 1.2 [4]

Pillan May
1998

25 0.4 [4]

Prometheus 8 0.05 [5]

Pele 40-120 1.6-12.2 [5]

Amirani 21 0.4 [5]

Tupan 13 0.3 [5]

Zamama 9 0.03 [5]

Loki, June
1997 243 5

[6]

Table 1: Comparison of thermal output from
Tvashtar with that of other Ionian volcanoes.
Tvashtar's power output was calculated from flux
through near-infrared filters while the other
volcanoes were detected in the longer wavelength
NIMS filters.
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