
Mercury…close	  up	  



Part	  1:	  the	  terrestrial	  planets	  



The	  weird	  day	  on	  Mercury	  	  

•  Weirdness	  is	  due	  to	  the	  fact	  that	  the	  rota:on	  period	  
is	  comparable	  to	  period	  of	  revolu:on,	  and	  that	  they	  
are	  related	  by	  the	  ra:o	  of	  2/3	  (see	  figure	  10.3)	  	  

•  An	  apparent	  solar	  day	  lasts	  2	  years!	  
•  Only	  2	  longitudes	  have	  the	  noon	  when	  the	  planet	  is	  at	  

perihelion	  (“hot	  poles”)	  
•  Only	  2	  other	  longitudes	  have	  noon	  at	  aphelion	  

(“warm	  poles”)	  
•  From	  one	  of	  the	  hot	  poles,	  the	  Sun	  would	  rise	  quickly,	  

linger	  around	  noon,	  then	  set	  fast	  



The	  Messenger	  mission	  to	  Mercury	  

•  Launch:	  Aug.	  3,	  2004	  
•  1st	  Mercury	  flyby:	  Jan.	  

2008	  
•  2nd	  Mercury	  flyby:	  Oct.	  

2008	  
•  3rd	  Mercury	  flyby:	  Sept.	  

2009	  
•  Orbital	  inser:on:	  Mar.	  

2011	  



A	  new	  age	  in	  the	  study	  of	  the	  planet	  Mercury	  

the	  Messenger	  spacecraU:	  a	  base	  at	  Mercury	  



The	  geology	  of	  Mercury	  

What	  we	  can	  learn	  from	  its	  
high	  mean	  density,	  magne:c	  
field,	  and	  surface	  photography	  

from	  Mariner	  10	  and	  the	  
Messenger	  spacecraU	  



The	  large	  core	  of	  Mercury	  (result	  from	  
Messenger)	  

Es:mates	  are	  iron	  core	  
extends	  85	  %	  of	  way	  to	  
surface	  



The	  surface	  of	  Mercury	  



Venus…Earth’s	  twin	  



Venus	  in	  
ultraviolet	  light	  

What	  is	  under	  	  
The	  clouds?	  



The	  planet	  Venus:	  the	  Earth’s	  twin	  (in	  a	  
limited	  sense)	  



A	  comparison	  of	  Earth	  and	  Venus	  

•  Semimajor	  axis	  of	  orbit:	  0.7233	  (V)	  1.000	  (E)	  
•  Orbital	  eccentricity:	  0.007	  (V),	  0.017	  (E)	  	  
•  Diameter:	  12104	  km	  (V)	  12756	  (E)	  !	  
•  Mass:	  0.815	  Earth	  masses	  (V)	  1.00	  Earth	  
masses	  (E)	  !!	  

•  As	  spheres,	  Venus	  and	  Earth	  are	  very	  similar	  



Seeing	  through	  the	  clouds	  of	  Venus	  with	  
Radio	  Astronomy!	  



The	  Goldstone	  (California)	  tracking	  sta:on	  and	  
planetary	  radar	  



Radio astronomy and application of Kirchoff’s 
Laws and Wien’s Law allow us to measure the 

surface temperature of Venus (done first in the late 
1950s) 

•  Surface temperature is 730K 
•  That corresponds to 855 degrees 

Fahrenheit 
•  What is responsible for this sort of 

temperature? 
•  The answer also lies in Kirchoff’s Laws 

(the Greenhouse Effect) 



The Magellan spacecraft explores the surface 
of Venus 



Radar signals (radio waves) transmitted from radars on 
Earth or the Magellan spacecraft travel unimpeded 
through the cloud layers of Venus, bounce off the 
surface, and come back to us.  They can map the 
terrain.  What do they see?   

Radar signals can be used to measure the height 
of features on the surface of Venus, and the radar 
reflectivity.  The radar reflectivity may be hard to 
interpret; it does not necessarily correlate with 
color, brightness or darkness, etc. 

The Magellan spacecraft orbited Venus and carried 
out a radar mapping during the period 1990-1994.  
It is still the best overall view we have of the 
surface of “Earth’s Twin” 



What the surface of Venus looks like 



Let’s begin with the Earth.  What would it 
look like if your drained away the oceans? 

•  High, thick parts of the Earth’s crust are 
the continental parts of the tectonic plates 

•  Lower, thinner parts of the crust are the 
ocean bottoms 

•  A striking feature would be the plate 
boundaries, where the plates are coming 
together or pulling apart 

A picture is worth a thousand words 



The surface of the Earth (with no water) 



And now, a similar view of Venus, thanks to the 
Magellan orbiter 



Radar reflectivity: the terrain of Venus 



Another way to look at things: a topographical map 
of Venus 



What have we learned from our 
exploration of the surface of Venus? 

•  Some similarities: low flat areas that resemble 
ocean floors on Earth 

•  Two higher areas of thicker crust that resemble 
the continental portions of the crust on Earth.  
These are called Ishtar and Aphrodite, and are 
about the size of Australia 

•  Strangely, no sign of tectonic plate boundaries 
(absence of continental drift on Venus?) 



The Continents of Venus 
Ishtar Terra 

Aphrodite Terra 

“ocean” bottoms? 



What about craters?  We have learned from 
the the Moon, the Earth, and Mercury that 
the presence (or absence) of craters is an 
important clue to the geological history of a 
planet. 



Craters are present on Venus (all discovered 
by Magellan radar) 

But relatively few in number.  Consistent with an “exposure 
time” of about 500 million years rather than 3-4 billion years 



500 million year old “surface exposure” of Venus may point 
to an enormous, planet-wide eruption of lava at that time.  
Quote from book: “to erase all preexisting impact craters, 
even large ones, the surface of Venus must have been 
covered with lava to a depth of several kilometers” 

An event which may be similar 
is the lava eruptions which 
occurred at the end of the 
Permian Age on Earth (250 Myr 
ago).  The end of the Permian 
was the largest mass extinction 
event in Earth’s history 

A	  similar	  event	  (flood	  basalt)	  occurred	  on	  Earth	  at	  
the	  :me	  of	  the	  Cretaceous-‐Ter:ary	  ex:nc:ons	  



A hint of the volcanism of Venus: The shield 
volcanoes of Venus 



Remaining questions 
about Venus 

•  Why is the surface temperature so high? 
•  Did Venus ever have oceans like the Earth? 
•  If it did have them, where did they go? 
•  These questions may be related…tune in 

next time 


