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Mars : A magnet for human cur ios i ty

1895: Lowe l l ’s  cana ls

1953

1919

Perc i va l  
Lowe l l  
(1909)

1938



Mars before the space age

1930: Mar s  map by French obser ver  E .M. Anton iad i

1954: Mar t ian landscape by ar t i s t  Ches ley  Boneste l l

1956: Superb te lescop ic  photo by Ca l tech ’s  
Rober t  Le ighton us ing h i s  own mechan ica l  
adapt i ve -opt i ca l  sys tem



1965: Mar iner 4

F i r s t  c loseup v iew of  Mar s , 
taken under  h igh -sun 
i l luminat ion . 

What looks l ike a c loud layer  
above the hor izon was 
probab ly  a f law in  the image 
caused by a l i ght  leak .



Craters on Mars



Mariner 4 ’s  
Mars : The 
Dead P lanet?

Radio occultat ion 
exper iment revea ls  
sur face pressure of  
only 0 .007 that  on 
Ear th - -  too low for 
l iqu id water to exist

Mars lacks an ozone 
layer to screen out 
deadly x-rays and UV

Mariner 4 ’s  Mars is  a 
fr ig id , radiat ion-
bathed deser t



ar twork : Ches ley  Boneste l l







1969: Mar iners 6 and 7 g ive new deta i l s  of  a  
host i le  world . . .

. . . and some 
of  them go 
unrecognized



1971 opposit ion 
34.9 mi l l ion mi les

1971: Mar iner 9 is  f i rst  p lanetar y orbiter

-- Global photographc 
coverage

- -  Topographic data

- -  Time-study of  variable 
features

- -  Atmospheric  structure  
(occultat ions) , composition  
(u l trav io let  spectrometer) , 
circulation

- -  In frared measurements for 
surface temperatures  

- -  F irst  c loseups of  Mar t ian 
moons Phobos and Deimos

A c lose approach and a 
rare oppor tun i ty  





November 1971: 
Mar iner 9 arr ives 
at  the height  of  a 
g loba l  dust  
storm



A volcano as b ig  as  
Ar izona, 3x h igher 
than Everest

Olympus Mons



A canyon as long as the United States



Titanic  landforms on a world ha l f  the s ize of  Ear th



Tel l ta le  c lues 
to an anc ient , 
water y past  . . . 

Layer s  o f  dust  and i ce  near 
the Mar t ian south po le 

( th innest  layer s  v i s ib le  here 
are 150 feet  th ic k)

Ma’ad im Va l l i s , a 
550-mi le - long 
channe l  in  the 
Mar t ian southern 
h igh lands

. . . and a “h istor y book” 
of  Mar t ian c l imate



1976: The Vik ing 
Lander

Meteorology 
boom

RTG (2)

Surface sampler
Descent 
rocket (3)

Camera (2)

Sample in lets  for 
b io logy, chemica l  
ana lys is  exper iments





Rocks on Mars . . .

Imaging team 
leader 
Thomas A. 
Mutch

. . . and a surpr is ing ly  br ight  sky



Header

Subhead

A Red World . . . 

. . . And a Blue Sunset



Searching for l i fe  on another p lanet

-- Exper iments des igned to look for s igns of  
metabol ic  act iv i ty

--  With respect to water, a  “Gold i locks” approach

Vik ing b io logy 
package at 

TRW

(d iagram: Popular Mechanics)



Sampl ing under  a rock

The surpr is ing b io logy results

Vik ing Gas Chromatograph /
Mass Spect rometer  (GCMS)

Labe led Re lease 
data , Ju l y  30 , 
1976



Header

Subhead

“What I  wou ld w ish for  you i s 
an increased to lerance for  
ambigu i ty.”

- -  Car l  Sagan

Los Ange les  T imes , October  6 , 1976

Vik ing ’s  search for l i fe : A reach too far



ar twork : Don Dav i s





ar twork : Car ter  Emmar t











Header

Subhead

Layered sed imentar y  rock 
cover s  the f loor  o f  one of  
the great  Mar t ian canyons . 
The shor t  d imens ion of  th i s 
image i s  about  4 ,800 feet .

1999: “Not Your 
Mother ’s  Mars”







Header

Subhead

A bizarre landscape 
near the Martian south 

pole, dubbed “Swiss 
cheese” by scientists, is 

thought to  have 
formed by evaporation 

of frozen carbon 
dioxide. The smallest 

features visible are 
about 25 feet across.

Cl imate change on Mars

























May 2008: Mars Phoenix lands in 
the Mar t ian Arct ic

Mars Phoen ix  scooped in to  the i c y  so i l  and d i scovered 
react i ve  compounds ca l led perch lorates .



Robots vs. Machines?














