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INTRODUCTION 
Recent volcanic activity of Io generally does not 
produce conical mountains. Instead, their lava run out 
in thin, long flows. Volcanic centers are typically large, 
deep calderas cut into the interpatera plains. Bright 
lava flows on Io can mostly be associated with sulfur 
lavas, with no visible escarpments that would indicate 
higher viscosity material. From temperature 
measurements it is clear that silicate lavas are present 
on Io. However, they are ultramafic, low viscosity 
lavas [10, 11]. There are very few examples where the 
lava is thick enough to form positive relief features. 
Mountains of Io are of generally explained as tectonic 
features. One of the most geologically complex 
mountains is Tohil Mons [1]. Although its unique 
morphology suggests a volcanic origin, earlier 
interpretations explained its formation, similarly to 
other mountains,  by tectonic and erosional (collapse) 
processes [12, 14]. We now see more evidence that its 
genesis, at least in part, is also due to viscous silicic 
volcanic activity. Moreover, from other smaller conical 
mountains, we postulate that silicic magmas are not 
unique on present Io – originating probably from other 
depths or magma chambers than those of the large 
calderas or sulfur flows.  
 
CONICAL MOUNTAINS 
One regular conical mountain with escarpments and 
central caldera was found on Io at 29.5S 245.3W [7] 
(fig. 1). It is made up of a central edifice 40 to 50 km 
in diameter, and a broad elliptical base 75 to 90 km 
across. The base slopes away from the central edifice at 
1-2°. Steepening near the 2.5 km high summit can be 
due to short and/or more viscous (hence thicker) flows 
emplaced during late-stage eruptions [5]. The central 
caldera at the summit is 5 km across and min. 100 m 
deep, comparable in both size and morphology to large 
shield volcanoes on Earth [5, 15].  
While this feature was recognized in the Voyager era 
(1986), a second such irregular-shaped feature with 
two calderas was partly photographed at 1S, 162W in 
the Galileo I32 flyby  (fig. 1). Its size is comparable to 
the other one (with a maximal diameter of 55 km). 
West of the structure radially flowing bright lava flows 
are found. The infrared measurements indicated low 
temperature sulfur lavas [6]. In contrast, the twin-
caldera E of the sulfur-outpouring center belongs to a 
volcano-like, shield-shaped structure. It has a steep 
summit region, from which viscous lavas seem to have 
originated northward. Lava flows are terminated by a 

steep escarpments to all directions. Steepening of the 
cone near the summit (central caldera) can be inferred 
from the shadowed W slope.  

 
Fig. 1. Conical structures on Io [16] 
 
Two circular flat-topped 150 km diameter plateaus on 
Io - Inachus and Apis Tholus - are also candidates for 
higher viscosity volcanic forms with high relief, but 
without conical shape [1]. They resemble pancake 
domes of Venus [3,4]. They slope upward to small 
summit paterae. [9] Inachus’s height is ~1.0 km and it 
has a small central caldera 2.5-3.0 km deep [1]. Both 
are surrounded by a low escarpment [2].  
 
TOHIL MONS 
The best resolution images [13] of a mountain 
resembling Earth-type silicic volcanic centers are 
available on Tohil Mons, being one of the most 
interesting features on Io. It is a 370 x 90 km large 
elongated, L shaped mountain with NW-SE oriented 
main ranges (figs 2-3). Its margins are steep 
escarpments that apparently lie over other (older) lava 
flows or interpatera surfaces. Ridges are topped in the 
center by a 35x40 km large circular depression, open to 
the NE (figs 2,3).  
The depression is bordered by a uniformly elevated rim 
(~9 km above the surface [1]), except the N where the 
rim is much lower (~ 3-4 km). Beyond this lower rim, 
the Tohil range is interrupted, and gives place to a flat, 
extended, bright-colored lava flow field with two 
pateras, a dark-colored smaller 25 km diameter caldera 
and the 120x65 km large Tohil Patera. The lava flow 
field is adjoined to the steep slopes of Tohil Mons to 
the W, whereas to the E, there is another semi-circular 
escarpment that apparently hosts the smaller caldera. 
Further away from this central part with steep 
morphology, parallel ridges are found both to the NW 
and the SE. An exception is the W periphery of the 
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mountain, with well-developed pressure ridges, lobes, 
and other lava flow surface features. To the S margin 
of Tohil Mons, relatively smaller-scale slide features 
(circular hollows and hummocky terrain in the 
foreground) can be identified.  
The described morphology of Tohil Mons argue for 
growth of a silicic volcanic center, overprinted by 
tectonic events.  
1, the central edifice is a steep mountain with a series 
of subsequent, radial (lava) flows,  
    2, its summit is obviously detached to the N by giant 
sector collapse event(s), producing the main central 
depression (itself bi-lobated) and also a parasitic 
depression to the NE,  
    3, existence of smaller-scale sliding in the S also 
supports the presence of viscous material. 
The lack of collapse-related (i.e., debris-avalanche) 
deposits in the N periphery can be explained by the 
presence of the nearby calderas which were either 
recently resurfaced or are recent lava lakes which 
consumes the debris. [8]  The same situation is found 
at Gish Bar Patera. [12]  
The „silicic” story of Tohil Mons could be followed (in 
an unknown time scale) by  
   (a) tectonic faulting and elongation of the mountain 
and its ridges, and  
   (b) activity of the above-mentioned small caldera just 
in the foreground of the parasitic collapse depression. 
The coexistence of these latter features may point to 
the genetic relationship between the two (silicic and 
sulfuric) magmatisms.  
 

 
Fig. 2. Tohil Mons as viewed from the NE. (DTM 
source: [1], image: i32-1214-1215 at ~325 m/pixel.) 
 

 
Fig. 3. Tohil Mons: i32-1214-1215 at ~325 m/pixel. 
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