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Introduction:  
The lithosphere of Venus and its evolution through

time are poorly understood. Comparing the shapes of
Venusian  shield  volcanoes  to  their  counterparts  on
Mars and the Earth can provide insight into the erup-
tive conditions and lithospheric state when the volcano
formed.  Previous efforts have focused primarily on the
largest  Venusian volcanoes (diameter of flows > 300
km) because the Magellan altimetry data has a resolu-
tion  and  footprint  size  of  10-20  km.   Here  we  use
stereo-derived topography from the Magellan SAR im-
ages to examine profiles of small (<300 km) Venusian
shield volcanoes and compare these to terrestrial, Mar-
tian, and larger Venusian shield volcanoes. 

Background: 
Venusian volcanoes are generally characterized as

larger  and  flatter  than  terrestrial  and  Martian  shield
volcanoes.  Large  Venusian  volcanoes  have  very low
flank slopes of  <1º-3º with relief  varying from <1-3
km and calderas  exceeding  100 km in diameter  [4].
Terrestrial shield volcanoes typically have flank slopes
~5º-~10º.  Relief ranges from 1-9 km and the largest
calderas are of the order of 10 km [5]. Martian shields
are  similar  to  terrestrial  counterparts.  Average  flank
slopes range from <1º-~10º with relief varying from 1-
22 km [2]. The flank slope of Martian shields shrinks
as the volcano becomes larger with the largest volca-
noes having slopes of <~1º [2]. Caldera extent ranges
from 10’s to 138 km in diameter and depth ranges from
<1-6.8 km [2]. 

Methods: 
Topographic  profiles  were  derived  from  two

sources. The first source is stereo-derived topography
from the Magellan Cycle1-Cycle3 stereo imaging, pro-
cessed  through automated  methods  and  estimated  to
have a horizontal resolution of 1-2 km and a vertical
resolution of 50-80 m [1]. These data only cover ~20%
of the planet in areas that are relatively volcano-poor.
ArcGIS was used to extract East/West profiles from the
DEMs. The second source is manually generated pro-
files  extracted  from  left-look  and  right-look  image
pairs.   This “opposite-look” stereo data covers much
more of the planet (~40%) but is not well-suited to au-
tomated matching and thus much more tedious to work
with.  Matching points  were  manually selected  along
approximately  East/West  profiles  to  obtain  relative
height and distance. Figure 1 provides an example vol-

cano and its match points. Narrow East/West profiles
could not be maintained for all  volcanoes.  For these
volcanoes with radial symmetry, a point near its center
was used as the reference and distance was measured
from this point. The distances for volcanoes with wan-
dering profiles and without radial symmetry are calcu-
lated between successive points. 

Heights, diameters, flank slopes, caldera depths and
widths, half-widths, and relief are calculated for each
volcano and shown in table 1. Pairs of values derived
from either side of the volcano are provided for flank
slopes, half-widths, and relief. The first value is from
the  Western  flank  and  the  second  from the  Eastern.
Two pairs of flank slopes are provided where possible.
The first are calculated from the summit to the edge of
the volcano as defined by the topographic low. When
possible, flank slopes are also calculated from the sum-
mit to a point along the flank and represent near-sum-
mit  slopes.  Caldera  depths  and  widths  are  provided
where possible. Heights are taken from the altimetry
data at the top of the edifice. These values measure dis-
tance from mean planetary radius. Two sets of diame-
ters are listed. The first are the approximate distance
along the  East/West  profile  from the  Western  to  the
Eastern topographic low. The second are those taken
from the Brown University Tabulated Magellan Venus
Volcanic  Feature  Catalog  and  measure  to  the  distal
edges of radial lava flows. Half-widths are defined as
the edifice width at half the relief change. These values
were calculated  using simple  linear  interpolation be-
tween match points. 

Table 1. Morphometric properties obtained from left/left image pairs. nc – not

calculated. 

Location Height and
Diameter 
(km)

Flank 
Slope (de-
grees)

Caldera 
depth & 
width (km)

Half-width
(km)

Relief 
(km)

13.5º N 78º 1.20
76, 80

0.7º, 1.0º
7.6º, nc

0.25
6.3

5.2
17.8

0.50
0.50

43º S 28º 0.90
101, 150

1.9º, 1.7º
nc, nc

nc
nc

11.6
11.8

0.55
0.70

43º S 258º 0.75
146, 200

3.3º, 3.6º
10.2º, 5.4º

0.05-0.20
1.9

34.7
30.2

4.05
3.55

57º S 165º 0.70
60, 60

3.9º, 4.8º
nc, nc

nc
nc

15.9
14.5

2.15
2.40

58º S 16º 1.40
61, 70

5.6º, 5.5º
4.6º, 1.9º

0.30
5.9

17.2
16.6

2.05
3.30
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Results: 
Preliminary results are shown for several volcanoes

in the  left/right  image pairs  in  table  1.  In  all  cases,
these volcanoes have flank slopes of <~10º. The volca-
noes at 13.5ºN 16ºE and 43ºS 258ºE have a morphom-
etry more similar to a  stratovolcano than a shield in
that  its  slope  increases  near  the  summit,  though  the
values of slope are significantly smaller than those for
terrestrial stratovolcanoes. The volcano at 58ºS 16ºE is
more typical of a shield volcano in that its slope de-
creases near the summit. 

The  flank  slopes  and  maximum  relief  presented
here are similar to the flank slopes and relief for large
Venusian volcanoes. Sif, Gula, and Kunapipi Montes,
volcanoes  with diameters  of  210,  150x310,  and 581
km respectively, have flank slopes ranging from 1º-4º
[4].  Compared  to  volcanoes  of  commensurate  size,
these values  are consistent  with shield volcanism on
Earth and Mars, suggesting similar materials and for-
mation processes. We speculate the change in slope of
the volcanoes at 13.5ºN 16ºE and 43ºS 258ºE may in-
dicate a decrease in volume of individual flows, an in-
crease  in  viscosity,  or  a  combination of  both.  Sapas
Mons shows a similar morphology which steepens to-
wards the summit and may be a larger analog. 

Future Work: 
Eleven more small (<300 km) volcanoes are cov-

ered by the left/right image pairs for which East/West
profiles will be created. North/South profiles of all 16
volcanoes  will  be  created  and  compared  to  the
East/West  profiles.  Several  of  these  volcanoes  fall
within the coverage of the DEMs created from left/left
image pairs, providing an opportunity to check the ac-
curacy and  precision  of  the  manually-generated  pro-
files.  Figure  2  demonstrates  this.  The  two  profiles
match  qualitatively,  but  have  obvious  dissimilarites.
Most notable are the step-like elevation changes in the
DEM profile of the eastern flank, most likely an arti-
fact  in automatic tie  point  generation, and the much
greater depth in the manual profile of the caldera bot-
tom, most likely due to erroneous match point selec-
tion. Ultimately, an automated method of match point
generation for left/right image pairs is needed. 
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Figure 1. Left-look (top) and right-look (bottom) image pairs of the volcano at

13.5º N 78º. The green dots represent the match points. 

Figure 2. Topographic profiles from the left/left DEM (top) and manual match

points (bottom). The profiles match qualitatively, but quantitative measures  of

caldera depth, relief, and near-summit flank slope differ significantly. 
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