
ASTR/GEOL-2040: Search for life 

in the Universe: Lecture 24

• Planetary protection

• Life on Venus

• Outer planet’s moons

• Lake Vostok as analog

Axel Brandenburg

(Office hours: Mondays 2:30 – 3:30 in X590 and 

Wednesdays 11-12 in D230)



Planetary protection

• Forward protection

• Backward protection

Levin & Straat (2016)



Forward contamination

• Viking probes

• Dry – Heat (oxidation)

– 135C for 8 hours

– Hydrogen peroxide plasma

– Gamma radiation

• Max 300,000 microbes per Martian Lander

• Human sneezing: 106 microbes!



Planetary protection

• Why important?

– Don’t want to detect 

terrestrial life

• What to consider?

• And what is meant?



Ethical issues

• Terrestrial life outcompete Martian 

• Do we have the right to do this?



Or

• Unleash dangerous Martian microbes

• Unprepared

• Outcompete Terrestrial life

– Unlikely: highly adapted

– Species jumping very rare

– Example HIV chimpanzee (SIV)  human

• Natural contamination (reach Earth already)

• Cautious: high stakes involed



To survive crash …

• Columbia disaster….

• Astrobiology experiment survived



Should we send humans?

• 3 – 4 months travel time

– Food, air, water, radiation

• Humans more capable

– Complicates issue of finding life

– Check your mouth

• Human travel not driven by science

• Terraforming

– Greenhouse gases from CFCs chlorofluorocarbons



How often can we go there

A. Every 6 month

B. Every year

C. Every 2 years

D. Every 3 years

E. Every 5 years
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Venus

• Very hot now (462C=863F)

– Day & night (picture ok?)

• Not so in the past (?)

– Evolved first on ground

– Now suspended microbes 

in venusian atmosphere?
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Venusian atmosphere

A. Siberia

B. Earst Russia

C. Greenland

D. Antarctica
AntarcticaPressure 90 bar on the ground

Life in 50 km height?
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Venus express (2006)

• Mariner 2 (1962) fly-by

• Mariner 5 (1967) fly-by

• Venera 5,6 (1969)

• Venera 8 (1972) lander

• Landers/orbiters since 1980s

• Used in many gravity assists
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Lake Vostok: analog for Europa

where is it??

A. Siberia

B. Earst Russia

C. Greenland

D. Antarctica
Antarctica
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B. Earst Russia

C. Greenland
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Outer planets

• Giant gas planets

– Interesting moons

• Moons not rocky, but icy!

– Water underneath!

• Analog on Earth

– Lake VostokAntarctica
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Lake Vostok: analog for Europa

where is it??

A. Siberia

B. Earst Russia

C. Greenland

D. Antarctica
Antarctica
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Lake Vostok

• 1890s: Kropotkin 

pressure from 

3km ice: liquid

• 1967 Zotikov 

theoretical work 

• 1959-64 Kapitsa 

expeditions 

subglacial lake

• Low -89C=-128F
Antarctica
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Lake Vostok

• xx
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Lake Vostok

• xx
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Lake Vostok

• Bedrock topography 

similar to deglaciated 

Lake Baikal

•
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Pressure: 345 bars

Antarctica
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Why liquid water?

A. Because of high pressure 

B. Because of insulation by the ice

C. Because of geothermal heat

D. Because of salt content

E. Because of tidal force
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Why liquid water?

A. Because of high pressure 

B. Because of insulation by the ice

C. Because of geothermal heat

D. Because of salt content

E. Because of tidal force
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Why liquid water?

• Pressure helps (but very little)

• Insulation from the top is important

• Important: geothermal heat: 50 mW/m2

– basal melting 1mm/yr

– 125 m / (1mm/yr) = 125,000 yr

• Lake is freshwater: no salts

• Tides detected in lake, but unimportant 

for melting
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Monday

• Icy words: our south pole

• Analog of Europa’s subsurface 

ocean

• RGS pp. 127 – 141

• Box 4.8 


