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Venus today
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* Average Surface Temperature:
~ 733 K

 Pressure: ~ 92 bar

« Little seasonal or latitudinal
temperature variations

* Very dehydrated:
water vapor concentrations
~ 44 ppm (Bézard et al., 2009)

Venera 13
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Early Venus
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How long did the Ocean(s) ] E
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A History of Life on Venus? I E
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The Natural History Evolution of Venus
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Runaway
Greenhouse
Effect
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Water and Life ? Subsurface: x

Atmosphere: ? @
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Atmospheric Properties 0 E

al motions, but not horizontally

pundances of water, sulfur dioxide,

ospheric escape of hydroge
gassing from the Venusia
with surface mine

Slide 8



Cloud Particles

Technische '
Universitat

Berlin

The Venusian clouds consist of an upper, middle and lower cloud layer,
with the cloud layers including the following particles:

(1) mode 1 droplets (Y ~0.13 - 0.2 ym)
(2) mode 2 droplets (9 ~1.1 - 1.36 um)
(3) mode 3 droplets (< ~3.6 um)

Venus International Reference
Almosphere(1985)
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Mode 3 Particles (lower cloud deck only)
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* Photometric measurements from the Venera 9-14 probes: the mode 3
particles are distinctly different in origin from the other cloud particles
(Krasnopolsky, 1986)

« Mode 3 particles are composed of non-absorbing material coated
with sulfuric acid (Cimino, 1982) and are non-spherical (Grinspoon et
al., 1993)

« Detailed infrared simulation indicate that mode 3 particles may be
composed of an unknown non-absorbing core material that makes up
950 % by volume of the particles (Grinspoon et al. ,7993)
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Lower Cloud Deck = Microbial Habitat? I E

Pro-Arguments (1/3)

(1) The clouds of Venus are mt
than the clouds on Earth
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Lower Cloud Deck = Microbial Habitat? I E

Pro-Arguments (2/3)

(5) Environmental conditions ar
Temperature 30 — 80 °C; Pre

Slide 12



Lower Cloud Deck = Microbial Habitat? I E
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Pro-Arguments (3/3)

(6) The super-rotation of the at
photosynthetic reactions (A
compared with 117 Earth de
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Counter-Arguments (1/3)
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Counter-Arguments (2/3)
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Counter-Arguments (3/3)




Adaptation to UV-Radiation: Venus

Cycloocta Sulfur (Sg) ? ’4

« Thermally very stable and does not react with sulfuric acid
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« Absorbs strongly in the UV wavelengths and re-emits in the visible
wavelengths

* Venusian microbes could deposit elemental sulfur on their cell to
convert UV radiation to EM frequencies usable for photosynthesis

» On Earth, some purple sulfur bacteria deposit elemental sulfur
granules inside the cell, while some green sulfur bacteria
deposit elemental sulfur granules outside of the cell

(Schulze-Makuch et al., 2004, 2013) .@ )
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Presence of S8 in the Venusian Clouds
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Venus Express

But the case is likely not settled before the interior of the mode
3 particles can be analyzed

Missing was also: analysis of sulfur isotopes and habitat
characterization of the lower cloud deck
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Conclusions ' E
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Runaway Greenhouse Effect
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Natural Selection
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Effect depends on the nature of the environmental change:

Constant environment Changing environment
->STABILIZING SELECTION - DIRECTIONAL SELECTION
selective selective
pressuré pressure

frequency

biological variable biological variable
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Lower Cloud Deck = Microbial Habitat? | . E

Counter-Arguments (4/4)

(4) The UV radiation is too harmful
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UV Absorbance of a thin film | E
of S8 at 298 K s ff
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Putative metabolic ecosystem in the
Venusian lower cloud layer
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