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Introduction.  

Data collected during the initial reconnaissance of 
the inner solar system (through the mid-1990s) indicat-
ed ages for terrestrial planet surfaces (other than the 
plate tectonics-endowed Earth) of order 109 years, 
suggesting dead or at best dormant planets. For Venus 
in particular, a consensus emerged, based largely on 
the impact cratering record, that a somewhat rapid and 
quite vigorous era of volcano-tectonic (V-T) resurfac-
ing was followed by an era of relatively low V-T activ-
ity of substantial duration. Under such a scenario, cra-
tering-derived mean surface ages of as much as 750 
Myr [1] pointed towards rather small present day V-T 
rates. However, data obtained during the last two dec-
ades, combined with careful re-analysis of previous 
datasets, point to substantial present-day activity at 
Venus. For example, Venus Express instruments have 
uncovered signatures of geologically recent [2] and 
even possibly active [3] volcanism on that planet. A re-
examination of Magellan SAR images of dark-floored 
craters [4] suggested a mean surface age for Venus of 
around 150 Ma. This result was followed up by a re-
calibration of the Venus impactor distribution curve 
giving a comparably young surface age [5].  

These results justify a re-examination of tectonic 
and volcanic activity on Venus. Suggestions of sub-
stantial ongoing volcano-tectonic activity on a “one-
plate planet” [6] provide strong motivation to return to 
Venus with modern remote sensing and in-situ moni-
toring technology, in order to listen for the vital signs 
of a planet heretofore left for dead. 
Volcano-tectonic seismicity: Hawaii Baseline.  

Large basaltic volcanic edifices formed at in-
traplate volcanic settings (“hotspots”) on Earth are the 
best analogs for large volcanoes on Mars and Venus. 
At Hawaii, extensive instrumentation provides detailed 
records of seismic activity. A catalog of 7022 earth-
quakes spanning 45 years, with moment magnitudes 
M0 ranging from 3.2. to 6.6 [7], can be used to derive 
the Gutenberg-Richter (G-R) frequency-magnitde rela-
tion for the Island of Hawaii, expressed as log(N) = a – 
bM0, where N is the number of earthquakes with mag-
nitudes greater than or equal to M0, and a and b are 
constants [8]. By this analysis, (Fig. 1), one earthquake 
with M0 4.9 or greater can be expected every year. Un-
der the assumption that the mechanisms of seismicity 
for edifice building are similar across the planets, we 
use the same b for all planets [9] and scale a according 
to estimates of magmatic volume flux rates dV/dt at the 
various planets. Over the 80 Myr history of the Hawai-

ian-Emperor volcanic chain, dV/dt is around 1.7 x 10-2 
km3/yr [11].  

 
Figure 1. Frequency of seismic events with mo-

ment ≥ M0 as a function of M0. Black ‘x’s show raw 
data for Hawaii [7], and the black line shows the best-
fit G-R relation (a = 5.93 and b = 0.872), scaled to the 
duration of the seismic catalog to give rates. Red lines 
show nominal and bounding G-R relations for quakes 
at Olympus Mons, Mars; blue lines show them for vol-
canic edifices on Venus.  
Extrapolation to Venus.  

Findings of a young(er) Venus surface age [4,5] 
greatly enhance predicted rates of volcanism. Esti-
mates of dV/dt associated with 145 large volcanoes on 
Venus [10], under the assumption of a surface age of 
150 Ma [4,5], yields nominal dV/dt = 3.95 x 10-1 
km3/yr, more than an order of magnitude greater than 
the Hawaiian-Emperor flux and comparable to Earth’s 
total intraplate volcanic flux [11]. Scaling the Hawai-
ian G-R relation to Venus edifices (alone) yields a pre-
diction of at least one quake with M0 ≥ 6.5 per year.  
Activity Levels: Not Dead Yet?  

The findings for magmatic flux dV/dt and seismic 
activity suggest the obituaries for Venus that common-
ly appear in the literature are premature.  
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