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The interest in the possibility of life on Venus is driven not just by curiosity about life originating in
another Earth-like environment, but because of the possibility that life may be playing a critical
role in the planet’s present, and possibly its past, atmospheric state. The brilliance of Venus in the
night sky (as viewed from Earth) is due to its highly reflective cloud cover, about 28 km thick at the
equator. Its spectral albedo is about 90% at wavelengths > 500 nm, but it drops gradually to about
40% around 370 nm before rising slightly at shorter wavelengths. This albedo drop is due to the
presence of several absorbers in the atmosphere and the cloud cover. A very large fraction of the
energy absorbed by Venus is at ultraviolet wavelengths with sulfur dioxide above the clouds
contributing to the absorption below 330 nm; however, the identities of the other absorbers
remain unknown. The inability to identify the absorbers that are responsible for determining the
radiative energy balance of Venus over the last century is a major impediment to understanding
how the planet “works”, a major component of NASA’s efforts in planetary exploration. Limaye et
al. (Astrobiology 18, 1181-1198, 2018) presented a hypothesis suggesting that cloud-based
microbial life could be contributors to the spectral signatures of Venus’ clouds, building upon
previous suggestions of the possibility of life in the clouds of Venus.
Four interconnected themes for the exploration of Venus as an astrobiology target are: – (i)

investigations focused on the likelihood that liquid water existed on the surface in the past leading
to the potential for the origin and evolution of life, (ii) investigations into the potential for habitable
zones within Venus’ clouds and Venus-like atmospheres, (iii) theoretical investigations into how
active aerobiology may impact the radiative energy balance of Venus’ clouds and Venus-like
atmospheres, and (iv) application of these investigative themes towards better understanding the
atmospheric dynamics and habitability of exoplanets. These themes can serve as a basis for
proposed Venus Astrobiology Objectives and suggestions for measurements for future missions,
as per the goals and objectives developed by the Venus Exploration Analysis Group (VEXAG), which
is sponsored by NASA to plan for the future exploration of Venus.
A Venus Collection to be published in Astrobiology journal in 2021 will include papers from the
“Habitability of the Venus Cloud Layer”, Moscow (October 2019) workshop.
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