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Introduction:  Earth and Venus have many similar 

features, yet their tectonic histories are quite different. 
Like the Earth, Venus has a global rift system, which 
has been cited as evidence of tectonic activity, despite 
the apparent lack of Earth-style plate tectonics. Both 
systems are marked by large ridges, usually with cen-
tral grabens. On Earth, the topography of the rifts can 
be modeled well by a cooling half-space and the 
spreading of two divergent plates. The origin of the 
topographic signature on Venus, however, remains 
enigmatic. Venus' rift zones (termed "chasmata") can 
be fit by four great circle arcs extending 1000s of 
kilometers. This chasmata system measures 54,464 km 
[1], which when corrected for the smaller size of Ve-
nus, nearly matches the 59,200-km total length of the 
spreading ridges determined for Earth [2]. Venus and 
Earth also both have large regions of apparent upwell-
ing – hotspots on Earth, and regiones on Venus [3]. 
These are marked by broad topographic and geoid 
highs as well as evidence of volcanic activity. We use 
topographic profiles to look for well-understood ter-
restrial analogs to Venusian features.  Specifically, we 
cross-correlate average profiles for terrestrial rifts 
(slow and fast) and hotspots (oceanic and continental) 
with those for Venusian chasmata and regiones, and 
draw inferences as to the processes responsible for 
shaping Venus’ surface. 

Procedure:  Using Magellan topography data for 
Venus, and ETOP05 for Earth, and techniques de-
scribed more fully in Jurdy and Stoddard [4], we ana-
lyze profiles for the Africa/South America portion of 
the slow-spreading Mid-Atlantic Ridge and the Pa-
cific/Nazca portion of the fast-spreading East Pacific 
Rise for comparison with profiles for Ganis Chasma 
on Atla Regio and Devana Chasma, which extends 
from Beta Regio to Phoebe Regio [5].  These rifts are 
among the most recently active on Venus [6] with pro-
fuse volcanism as documented by the nature of crater-
ing. 

For upwelling regions, we consider the oceanic 
Hawaii and Iceland hotspots and Yellowstone, a hot-
spot beneath a continent on Earth. On Venus, broad 
topographic and geoid highs are called regiones [3].  
Venus has approximately a dozen, and we examine 
Atla, Beta, and W. Eistla regiones. 

For  ridge features, we take profiles perpendicular 
to the ridge trend every half-degree or so.  For uplift 
features, we take 36 radial profiles through the center 

of the feature at 10° intervals.  All profiles in this study 
were 2400 km long. For each feature, we average all 
profiles, then cross-correlate the individual profiles 
with the average.  Finally, we cross-correlate the aver-
age profiles of each feature with each other. 

Results:  Not surprisingly, the most closely-related 
features (the MAR and EPR spreading rifts on Earth; 
Atla, Beta, and W. Eietla regiones on Venus) have the 
highest cross-correlations.  Next are the correlations 
between the Venusian and terrestrial rifts, and the cor-
relation between the Yellowstone hotspot and Atla and 
Beta regiones.  Yellowstone correlated only moder-
ately well with the oceanic hotspots  and W. Eistla.  
Correlations with Iceland are probably somewhat 
poorer than might be expected, due to the domination 
of the Mid-Atlantic Ridge and Iceland’s proximity to 
Greenland.   

Interestingly, Stoddard and Jurdy [7], using shorter 
profile lengths, found that Atla and Beta most closely 
correlated to Earth’s spreading rifts, in agreement with 
Stofan and Smrekar’s [3] ranking of these two re-
giones as the most rift-dominated on Venus.  Compari-
son of [7] with this study suggests that the topography 
of the more local constructs of the regiones is domi-
nated by rifting, but the longer-wavelength profiles 
reflect the larger-area upwelling processes. 

We attempt a rigorous quantitative comparison of 
matches among uplifted features on Venus and Earth 
using the calculated correlation coefficients. Principal 
component analysis offers an independent and objec-
tive mode of comparison.  We find the eigenvectors of 
the covariance matrix for the correlation of the pro-
files. In this analysis the principal eigenvector shows 
that for the uplift features on the two planets, Yellow-
stone more strongly resembles Atla, Beta and W. 
Eistla than it does the oceanic hotspots.  A secondary 
eigenvector does differentiate the features by planet.  
In a separate analysis of the rifts, the primary eigen-
vector shows separation by planet. 
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Figure 1:  Sample profile analyses for Hawaii (top) 
and Ganis Chasma (bottom), showing individual pro-
files (blue/green) and average of all profiles (red). 

 
Figure 2:  Comparison of average profiles for all fea-
tures analyzed in this study.  Aqua – terrestrial fea-
tures.  Orange – Venusian featues.  Feature names in 
red indicate upwelling (quasi-ciricular) features, those 
in black are rifts and ridges. 
 
 
 
 

 
Figure 3: Correlation for features on Venus and Earth.
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