


Mariner 7
1969: DAWN 
OF THE MARS 

METHANE 
ERA

Launched 
March 27, 1969

Mars fly-by: 
August 5, 1969

Results: 
126 images of Mars



NASA Press Conference: August 7, 1969

ά²Ŝ ŀǊŜ ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ǿŜ 
have detected gaseous 
methane and gaseous 
ammonia between 
approximately 61 degrees 
and 76 degrees south 
ƭŀǘƛǘǳŘŜǎ ƻƴ aŀǊǎΦέ  --
George Pimentel

George Pimentel, PI, Infrared Spectrometer team





NASA Press Conference: August 7, 1969
ά²Ŝ ŀǊŜ ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ǿŜ ƘŀǾŜ 
detected gaseous methane and 
gaseous ammonia between 
approximately 61 degrees and 76 
ŘŜƎǊŜŜǎ ǎƻǳǘƘ ƭŀǘƛǘǳŘŜǎ ƻƴ aŀǊǎΦέ  
-- George Pimentel

άL ƘŀǾŜ ƴƻ ŎƭǳŜ ŀǎ ǘƻ ǘƘŜ 
origin of these gases, but if 
the readings are true τand 
I believe they are τwe 
have to face the possibility 
they could be of biological 
ƻǊƛƎƛƴΦέ  -- Kenneth Kerr, IRS 
team member

George Pimentel, PI, Infrared Spectrometer team





aŜǘƘŀƴŜ ƛƴ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜ
= 1800 parts per billion

Lifetime / Earth = 12 years
Lifetime / Mars = 300 years



news conference: September 11, 1969

άǘƘŜ spectral features previously attributed to methane and 
ammonia were, in fact, caused by frozen carbon dioxide (dry ice)Φέ 

ά¢ƘŜ ƴŜǿ ŘƛǎŎƻǾŜǊȅ άǊŜƳƻǾŜ[d] one of the final hopes scientists 
held of finding life on the planetΦέ

άǘƘŜ fact that carbon dioxide can mimic the behavior of methane 
ŀƴŘ ŀƳƳƻƴƛŀ ǿŀǎ άƧǳǎǘ ŀ ŎǊǳŜƭ coincidence.έ 

-- George Pimentel

²{WΥ άŀ ǇŜǊŦŜŎǘ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ƘŀȊŀǊŘǎ ƻŦ ǉǳƛŎƪ ŎƻƴŎƭǳǎƛƻƴǎέ

Cƛƴŀƭ aŀǊƛƴŜǊ т ǊŜǎǳƭǘ όмфтнύΥ άƭŜǎǎ ǘƘŀƴ оΦт ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴέ
(or, less than 5,600 parts per billion at 99.7% confidence)



Mariner 9
1969: Infrared 
Interferometer

Launched 
May 30, 1971

Mars orbit insert: 
November 13, 1971



No press conference about methane

Methane results not published until 1977

wŜǎǳƭǘǎΥ ǳƴŘŜǘŜŎǘŜŘ ŀǘ άƭŜǎǎ ǘƘŀƴ ол ǇŀǊǘǎ ǇŜǊ ōƛƭƭƛƻƴέ



1988/1997: Vladimir Krasnopolsky, Mike Mumma, Gordon Bjoraker, Donald Jennings



Motion of Mars (away from Earth) 
ΨǊŜŘǎƘƛŦǘǎΩ ƳŜǘƘŀƴŜ ƭƛƴŜ

aŜǘƘŀƴŜ ŀōƻǾŜ ǘŜƭŜǎŎƻǇŜ ƛƴ 9ŀǊǘƘΩǎ 
atmosphere: 2000 ± 1000 ppb

Martian methane: 70 ± 50 ppb

Bottom: close up (inverted) of 
region centered at 2.771.72 in top 
figure



Infrared Space Observatory  (ESA): 
Å launched 1995
Å Methane project 1997



Smooth curves: model atmosphere fits to data 
Å Top: no methane.  Middle: 50 ppb methane.   Bottom 500 ppb methane
Å Result: less than 50 ppb methane
ÅάǘƘŜ ǘŜƴǘŀǘƛǾŜ ŘŜǘŜŎǘƛƻƴ ƻŦ ƳŜǘƘŀƴŜ ǊŜǇƻǊǘŜŘ ōȅ YǊŀǎƴƻǇƻƭǎƪȅ Ŝǘ ŀƭΦ Χ ƛǎ ƛƴŘŜŜŘ 
ƳŀǊƎƛƴŀƭ ŀǘ ōŜǎǘέ



Canada-France-Hawaii Telescope, Mauna Kea, Hawaii
-- Krasnopolsky, Jean Pierre Maillard, Tobias Owen
-- January 1999 (results published in 2004)



Earth moving 11.05 miles per second 
faster than Mars, toward Mars

aŀǊǎΩ ƳŜǘƘŀƴŜ ƭƛƴŜ ΨblueshiftedΩ ŀǿŀȅ 
ŦǊƻƳ 9ŀǊǘƘΩǎ ƳŜǘƘŀƴŜ ƭƛƴŜ

Result: 10 ± 3 parts per billion

/ƭŀƛƳΥ άǿŜ have not found any 
significant abiogenic source of 
methane and methanogenesis by 
living subterranean organisms
is a plausible explanation for this 
ŘƛǎŎƻǾŜǊȅέ



Mars Express (ESA): inserted into Mars orbit in 2004 (still active)


