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Introduction: Idunn Mons (46.5°S, 215°E) is a 

~200 km diameter large shield volcano that rises ~3 
km above the surrounding terrain on the eastern edge 
of Imdr Regio on Venus. Erupted materials at this 
construct have predominantly manifested themselves 
as (a) extensive lava flows that radiate from  the 
summit region and/or fractures on the flanks and (b) 
small shield edifices (herein referred to as small 
shields [e.g.,1]). The Visible and Infrared Thermal 
Imaging Spectrometer (VIRTIS) on Venus Express 
detected relatively high values of nightside thermal 
emissivity near 1 μm wavelength on flows on Idunn’s 
eastern flank [2], suggesting this volcano may have 
been recently active [2-3]. This makes Idunn Mons an 
intriguing landform to examine in any future mission 
to Venus.  

However, to maximize the return of any data col-
lected for Idunn Mons via a future mission requires 
constraining stratigraphic relations as determined 
from the highest spatial resolution images currently 
available (i.e., Magellan SAR data) [e.g., 3]. Here, we 
use the morphologic properties of small shields ex-
posed on this volcano’s flanks to help determine gross 
stratigraphic relations. Our results provide a broad 
glimpse into the volcanic history of this potentially 
active volcano. 
 Approach: To determine morphologic properties 
of small shields on and around Idunn Mons, we fol-
lowed the methods of [4-5], who each determined 
morphologic characteristics of shield edifies by meas-
uring the basal radius  and, if a summit pit is present 
(Fig. 1), determining the edifice’s height. Edifice 
height (h) can be calculated by [4-5]: 

 
h = Δx(tan θ)                                    (1) 

 
where Δx is the displacement of the edifice’s summit 
from the center of a circular outline and θ is the inci-
dence angle, which ranges from 23° at ~50° S to 36° 
at 25° S [6]. The base of the edifice can be identified 
based on a quasi-circular change in backscatter; small 
shields on the distal flanks of Idunn Mons had distinc-
tive bases whereas those on the upper flanks of the 
volcano were more difficult to discern (Fig. 1). Ap-
proximating edifices as spherical caps, height calcula-
tions from (1) can be used to calculate edifice volumes 
(v) [5]: 

 
v = (π/3)(h2)(3r – h)                           (2) 

 
where r is the basal radius of the edifice. We recog-
nize the resulting calculations are likely an overesti-
mate [e.g., 5] as the edifice shape is approximated, nor 
have we accounted for the presence of a summit pit, or 
taken into account any porosity of erupted material. 
However, the calculated values do provide a sense of 
perspective for the volume of material that has erupted 
to form the small shield edifice. 
 

 
Figure 1. Magellan SAR images of small shield vol-
canoes with summit pits that occur in conjunction with 
Idunn Mons. (A) Small shield that occurs on the upper 
flanks of Idunn Mons. (B) A cluster of small shields 
that occur on the eastern distal flanks of Idunn Mons. 
The base of the edifice in (A) is less distinct than the 
two largest edifices in (B). Summit pits are recognized 
by either a white dot (as in A) or as a circular depres-
sion (as for the two larger edifices in B). 
 
 Results: Radii, height, and volume were calculat-
ed for 17 small shields on the upper and distal flanks 
of Idunn Mons (Table 1). Figure 2 shows the proper-
ties of these edifices in relation to their distance from 
the Idunn Mons’ summit. Although some scatter ex-
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ists, there is an overall increase in all three properties 
moving away from the volcano’s summit. Specifically, 
edifice bases on the distal flanks on the eastern side of 
the volcano have radii of ~1.5 km to ~3 km whereas 
edifices on the upper flanks of the volcano have basal 
radii of ~1 to ~1.5 km (Fig. 2). Interestingly, there is 
little difference in the erupted volume at the two loca-
tions, though the shields on the upper flanks mostly 
have smaller volumes.  

Implications for Idunn Mons’ volcanic evolu-
tion: The difference in small shield properties is no-
ticeable and, although it could be due to smaller edi-
fices being constructed on the upper flanks of Idunn 
Mons, the noticeable abundance of large outpourings 
of magma from the summit suggest these edifices 
could also be partially buried. The additional observa-
tion that edifices on the upper flanks have less distinct 
bases (i.e., more subtle radar backscatter changes) 
compared to those on the distal eastern flanks is con-
sistent with the idea that upper flank shields are par-
tially buried. This suggests multiple episodes of wax-
ing and waning volcanic activity at this volcano where 
periods of volcanism that formed the small shields 
pre-dated at least some of the youngest eruptive epi-
sodes exposed at Idunn Mons.  

Ultimately, the presence of small shields on the 
upper flanks of Idunn Mons is not surprising given the 
higher elevation of this volcano. The lower atmos-
pheric pressure at higher elevations could facilitate 
slightly more explosive eruptions that result in cinder 
cone-like edifices on the upper flanks [7; see also 8]. 
Consequently, if our interpretation that small shields 
on the upper flanks of Idunn Mons have been at least 
partially buried is correct, then it is possible more of 
these smaller edifices formed here, but have been 
mostly to completely buried by subsequent volcanism. 
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                       Table 1. Location and properties of the 17 small shields examined. 

 
 

 
Figure 2. Graphs summarizing the morphologic properties of the 17 measured small shields at Idunn Mons. 
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