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Mars: Basic characteristics  

Mass = 6.418×1023 kg (0.107 Earth)  

Radius = 3,377 km (0.531 Earth)  

Density = 3,934 kg/m³  

Sidereal rotation period = 1.026 d (24.623 h)  

Albedo = 0.15 (Earth = 0.39) 

Average distance from Sun = 1.523 A.U. 



0.53 REarth 

0.107 MEarth 





Mars: Key Concepts 

(1) Mars has a tenuous (thin) atmosphere, 

with little water vapour and few clouds. 

(2) Mars has large volcanoes and a huge rift 

valley, but no plate tectonics. 

(3) Robotic “rovers” have given us a close-up 

look at Mars. 

(4) Mars has two small irregular moons, 

Phobos and Deimos. 

(5) Life on Mars?? 



Mars is a fairly small planet: 

Radius of Earth = 2 x radius of Mars  

Radius of Mars = 2 x radius of Moon. 

 

 

 



Mars is easy to observe from Earth. 

Mars can be seen at 

opposition, when 

it is high in the sky 

at midnight. 

 

Only a few wispy 

clouds, so the 

surface of Mars is 

easily seen (next 

page): 



  



Mars: Revolution and Rotation 

 

Orbital period = 1.9 years 

Rotation period = 24 hours, 37 minutes 

 

Rotation axis of Mars is tilted by 25 degrees. 

Martian seasons similar to Earth seasons (only longer). 



(1) Mars has a tenuous atmosphere,        

with little water vapor and few clouds. 

Average air pressure on Mars =                            

0.6% of sea level pressure on Earth. 

Escape speed from Mars is comparable to that of 

Mercury; Mars is much cooler, so it has retained 

the more massive molecules like CO2. 

                         95% carbon dioxide (CO2)  

                           3% nitrogen (N2)  

                           0.03% sulphur dioxide (H2 SO) 



   

Little or no liquid water on Mars. 

 

Boiling point of water decreases as temperature drops.                                                                       

Sea level:   100o Celsius                                              

Mt. Everest: 75o Celsius                                          

Mars: 5o Celsius =                                                           

278 Kelvin 

 

 

 

On Mars, liquid water can exist only in a very limited 

temperature range. 



   

Little water vapor in the Martian atmosphere. 

 

There is little water vapor in the Martian atmosphere 

because ultraviolet light breaks it up: 

 

H2O + UV photon      H2 + O 

 

Hydrogen escapes into space.  

 

Oxygen bonds with iron in the soil, making rust. 
Thus, the red color… 



   

Mars is the red planet… 

 

 

 

 

 

 

 

 

 

… because it is rusty! 
 



   

Low density atmosphere implies:                               

(1) small greenhouse effect                                           

(2) large temperature swings. 

 

Summer on Mars:                                                        

High = 270 Kelvin    (0oC)                                              

Low = 200 Kelvin     (-70oC) 

 

Summer in Earth’s deserts:                                        

High = 310 Kelvin (40oC)                                                   

Low = 290 Kelvin  (20oC) 
 



   

Martian Icecaps 

 

 

 

 

 

 

 

Icecaps at the north and south poles of Mars are also 

made of ice: frozen H2O, frozen CO2. 

Icecaps shrink in summer, grow in winter. 



(2) Mars has large volcanoes and a       

huge rift valley, but no plate tectonics. 

Two hemispheres of Mars are very different from 

each other. 

 

North: 

recent volcanic activity (like Earth and Venus). 

 

South: 

heavily cratered highlands (like Moon and Mercury). 



   

BIGGEST VOLCANO in the Solar System: 

Olympus Mons 

 

 

 

 

 

 

 

About the size of Arizona or Poland (~600 km across).  

Last eruption about 300 million years ago. 







Olympus Mons : 28km / 20 MILES high 

Maxwell Monts (VENUS): 11 KM (7 mi) high 

Everest (Earth): 8.8 KM (5 mi) high 



   

Olympus Mons, like Mauna Loa or Mauna Kea on 

Hawaii, is located over a hot spot on the mantle. 

 

 

 

 

 

 

 

 

Olympus Mons is 28 km tall; Mauna Kea is 10 km tall 

(height above ocean floor). Both are shield volcanos.  



   

BIGGEST VALLEY in the Solar System:        

Valles Marineris 

 

 

 

 

 

 

Over 4,000 km long (LA to Boston), 200 km wide, 7 

km deep (Grand Canyon: 800 km long, 30 km wide). 

A rift valley, caused when the crust was pulled apart. 



Valles Marineris 



   
Mars 

interior: 

 



Mars 

interior: 

 



(3) Robotic “rovers” have given                

us a close-up look at Mars. 

Spirit and 

Opportunity 

(still going 

since January 

2004!) are 

taking images 

and spectra of 

Mars rocks. 

Success!! 



What have Spirit and Opportunity done for us? 

• Sent back spectacular pictures: 

 

 

 

 

 

 

 

• Found sedimentary rocks that show chemical 

evidence of having been soaked in water. 



Mars Reconnaissance Orbiter 

 







(4) Mars has two small irregular     

moons, Phobos and Deimos. 

Phobos (“fear”):    

28 kilometers long. 

Deimos (“panic”):  

16 kilometers long. 

Irregular in shape, 

undifferentiated. 

Probably captured 

asteroids. 



Phobos 
1410 km 

Deimos 
86 km 

The Moons of Mars 

Compositions of main-belt 

Asteroids. 



Deimos 
Orbit: 23,460 km 

Period: 30.3 hours 

Phobos 
Orbit: 9380 km 

Period: 7.66 hours 



Random Fact of the Day 

Phobos orbits Mars in less than 8 hours. 

 

 

 

 

 

Mars takes more than 24 hours for one rotation 

(Martians would see Phobos rise in west, set in east!) 

Tidal bulge of Mars lags behind Phobos, tugging it onto 

a smaller orbit (Crush! In 40 million years). 



(5) Life On Mars?? 

So far, the best 

candidate for life 

outside Earth. 

Liquid water once 

existed on the 

surface of Mars. 

So far, no definitive 

evidence for life 

found. 



Why Mars? 

 

 

 

 

 

 

 

 

Giovanni Schiaparelli (1877) though he saw “canali”  

on Mars. 



Water on Mars? 

● Results from the Mars orbital surveys: 

– Evidence of recent, rapid floods of water carving 

gullies like seen on Earth. 

– Layered terrains (e.g., like Grand Canyon) 

● Mars Exploration Rovers: 

– Layered sedimentary rocks with flow patterning 

– Salt deposits laid down by evaporating water 

– Hydrated minerals like Hematite 



Signs of past liquid water: 

 

 

 

 

 

 

 

 

 

Fresh, narrow gullies on Mars. 



Narrow riverbeds 

 

 

 

 

 

 

 

 

 

Cut by steady flow, about 3 billion years old. 



























Water on Mars? 

 



Bigfoot on Mars! 
● Lawyer asks NatGeo to publish his ‘proof’ of 

hominid life on Mars… 

 
Seattle, WA (PRWEB) December 30, 2008 -- A lawyer in the United States  

has written a letter to the president of the National Geographic Society  

providing him with evidence of humanoid and animal life on Mars that he  

has found in a photograph taken by NASA's Mars Rover Spirit.  

This epochal discovery constitutes the first evidence ever gathered proving  

the existence of life beyond planet Earth, and affirms controversial theories  

long advanced in works of literature and science that Mars, one of Earth's  

nearest celestial neighbors, harbors life.  

Andrew D. Basiago, the lawyer who discovered the evidence of life on Mars,  

begins his letter to John Fahey, "I am writing to inform the National 

Geographic Society that I have discovered life on Mars," and asks that his 

findings be published in National Geographic.  
 

http://www.prweb.com/


Bigfoot on Mars! 
Basiago, 47, founder and president of the Mars Anomaly Research Society, 

thought that the enigmatic forms looked like a statue or the fossilized remains 

of Martians fleeing a cataclysmic event. 

The lawyer searched the broad westward expanse of the Martian surface that 

can be seen in the photograph taken by Spirit for other indications of life after 

enlarging the photograph on his new HP Pavilion Entertainment Personal 

Computer.  

On December 7th, Basiago made his discovery. "I was astonished by what I 

found," he said. "There, on the Red Planet, were beings in blue bodysuits and 

the abstract artwork of a Martian civilization. I was looking at the first 

evidence of life beyond Earth!"  

According to Basiago, the humanoid beings photographed in PIA10214 have 

bulbous heads and elongated bodies, like the extraterrestrials described in 

alien contact accounts. Some have two arms and legs like human beings, 

while others have multiple appendages and segmented or larval bodies, as if 

they are human-insect hybrids. 



Bigfoot on Mars! 
In one part of the photograph, a bizarre array of statues of different human 

and animal heads litters Tsiolkovski Ridge. In another, humanoid beings can 

be seen sitting among a group of rocks centered around a grotesque humanoid 

skull.  

Many of the animals that appear in the NASA photo resemble the frogs, 

lizards, serpents, and tortoises of Earth. Others resemble the extinct reptile 

species known as plesiosaurs, which had long necks like snakes and round 

bodies like turtles.  

There is evidence of camouflage in some of the species. One is transparent. 

Sources close to the investigation say this paper will be comparable to 

Darwin's On the Origin of Species in terms of its impact on science and 

achieves 50 "firsts" in science. 

He holds five academic degrees, including a BA in History from UCLA and a 

Master of Philosophy from the University of Cambridge. Ooooo…. 



Say WHAT??? 

● Here’s the panoramic view taken by Rover Spirit 

from “Home Plate” (Nov ‘07) 

Image Credit: http://www.nasa.gov/images/content/207495main_Spirit.jpg 



Say WHAT??? 

8 miles away 
3 miles away 



Say WHAT??? 









Face on Mars? 
● Update on “Face on Mars” 

 

Original orbiter image 1976: 

http://www.msss.com/education/facepage/face.html 



Face on Mars? 
● Update on “Face on Mars” 

 



Face on Mars? 
● Just released NEW photo! 

 



06/15-18/2008 – Phoenix Lander 



06/15-18/2008 – Phoenix Lander 



Mars dust devils 



Mars dust devils 







01 August 2008 

NASA has extended the Mars Rover mission by 

five weeks after confirming it had found water in 

a soil sample on the rocky red planet. 

Evidence of water on Mars had already been 

picked up by the Odyssey orbiter, and Phoenix 

had spotted evidence of the sublimation of water 

last month. 

 

-NASA NewsFlash 



Dec 2011!  













Martian life on Earth? 

 

 

 

 

 

 

 

 

A meteorite found in Antarctica (named ALH48001) has 

the same composition as martian rocks, has bubbles 

filled with martian air, and it is 4.5 billion years old. 



Martian life on Earth? 

 

 

 

 

 

 

 

 

Meteorite ALH48001 contains objects a few hundred 

nanometers long, shaped like bacteria. 



No evidence so far       

that life is or             

ever was present  

outside Earth. 

 

The search continues. 



Worlds in Comparison 



LABS 

● Kepler’s Mars Orbit 


