
Assessing the evidence for active volcanism on Venus: current limitations and prospects for 
future investigations  

Justin Filiberto1, Mikhail Yu. Zolotov2, Erika Kohler3, Piero D’Incecco4, Dmitry A. Gorinov5, 
Sriram S. Bhiravarasu6, Matthew B. Weller7, Jeremy F. Brossier8, Iván López9, Philippa J. 
Mason10, Jemila A. Edmond1, Nicola Mari11, Goro Komatsu12, Gaetano Di Achille4, and James 
B. Garvin3 

1 Astromaterials Research and Exploration Science (ARES) Division (XI), NASA Johnson Space 
Center, Houston, TX 77059, USA Justin.R.Filiberto@nasa.gov  

2 School of Earth and Space Exploration, Arizona State University, Tempe, Arizona 85287-1404, 
USA   

3 NASA’s Goddard Space Flight Center, Greenbelt MD 20771, USA   

4 INAF - Astronomical Observatory of Abruzzo, Teramo, Italy   

5 Space Research Institute (IKI), Russian Academy of Sciences, Moscow, Russia  

6 Space Applications Centre (ISRO), Ahmedabad, India  

7 Department of Earth and Environmental Sciences, Rensselaer Polytechnic Institute, Troy, NY 
12180, USA  

8 INAF/IAPS, Rome, Italy  

9 Tecvolrisk Research Group. Departamento de Biología, Geología, Física y Química Inorgánica. 
Universidad Rey Juan Carlos, 28933. Móstoles. Madrid, Spain  

10 Imperial College London, London, United Kingdom  

11 Department of Biology, Ecology and Earth Sciences, University of Calabria, Rende, Italy  

12 International Research School of Planetary Sciences (IRSPS), Università d'Annunzio, Viale 
Pindaro 42, 65127 Pescara, Italy 

 

Short summary (650 characters or less) 
Venus, often called Earth’s sister planet, is expected to be volcanically active due to its similar 
size and density. Confirming current volcanic activity has been challenging due to thick clouds 
and corrosive surface conditions. Recent hints suggest active volcanism, especially at Idunn 
Mons, Maat Mons, and Aramaiti Corona. New missions, combined with previous data, aim to 
provide better monitoring. Collaboration is essential to collect high-resolution imaging and 
topographical data to understand Venus’s geological activity.  



Abstract 

Venus is often considered Earth’s sister planet due to its similar size and density, and therefore, it 
is expected to be volcanically active. However, confirming current volcanic activity and its rate 
has remained elusive despite being a top scientific priority. Recent investigations have provided 
tantalizing hints of currently active or very recent volcanism. Confirmation of the level of 
activity is hindered by the thick, omnipresent, optically opaque clouds that obstruct traditional 
observations of the lower atmosphere and surface. Additionally, corrosive surface conditions 
pose challenges to long-term landed missions that aim to probe the interior or directly monitor 
volcanic activity. Despite these challenges, we are entering a new decade of Venus exploration 
with multiple orbital and probe missions. Here, we review what is known about active 
volcanism, identify gaps in knowledge to be addressed, and highlight techniques and approaches 
that need to be developed for this new decade of Venus exploration. 

The best evidence for active volcanism comes from combining multiple data sets and 
approaches, rather than relying on a single study or data set. Venus is likely volcanically active 
today, with the strongest evidence for activity at Idunn Mons, Maat Mons, and Aramaiti Corona. 
Without global coverage and regular monitoring, the rate of volcanic activity remains 
unconstrained. The fleet of new missions, in combination with previous mission data, can be 
used to provide time-sequence data for monitoring. Our study shows that there are important 
caveats to combining and comparing data from different instruments. Specifically, differences in 
look angles and illumination conditions must be accounted for when comparing different 
datasets. 

As we enter the decade of Venus exploration, these new missions must collaborate to collect 
repeat observations of high-resolution imaging, radar polarimetry, and high-resolution 
topographical data for any potentially active volcano. The ability to integrate these data is 
required for understanding Venus’s geological activity, particularly in regions where volcanic 
processes are suspected to be ongoing. 


