Ch. 5 Venus & Mars
I. Orbital Properties of Venus   (Sec 5.1)
  A. Venus always within ___0 of Sun

    1. Only seen at ____ or ____

    2. Morning “star” or evening “star”

    3. Earth rotates ____0 per hr., so…    

        only seen for ~ ___ hrs. max.

  B. Venus is the ____ brightest object in the sky
    1. ___ x brighter than Sirius

    2. Highly reflective - ____% of light

  C. Like Mercury, no “full Venus”

   1. At__________  ___________, Venus is 

       “full” but behind the Sun

   2. At ____________ conjunction - daytime

   3. Max brightness at ____0 from Sun

II. Physical Properties of Venus   (Sec 5.2)
 A. Earth’s sister planet

  1. ____ rE    /    ____ ME
  2. Density: ________ kg/m3  (E- 5500)

 B. Rotation

  1. Difficult to measure - clouds hide features

  2. Radar- ______ day rotation 

  3. _______________ Spin (only planet)

      a. Something ________ the ____ out of it!
      b. By definition, _______ Pole on top

 C. Atmosphere

   1. Very dense - _________ to visible light
   2. ____ _________ similar to Earth’s      
  D. Temperature   1. First measured in 1956

    2. Surface temp -  _______0 F !

    3. No lush jungle, just a searing desert
  E. No _____________  ___________  detected

    1. Molten core, but _________  ___________
    2. High energy particles ionize upper atmosph.

  F. No __________ ____________ observed

    1. Stuck in “immature” phase (??)

    2. Similar to Earth at ___ billion yrs.
III. Surface of Venus   (Sec 5.3)
  A. Surface Features

    1. Radargraphs from ___________
    2. No ________ __________

    3. 2 Continent-sized features make up ____%
         of surface (Earth’s continents ~ ___%)



Name ________________
  B. _________ _______ (Babylonian ‘Venus’)

    1. Located in southern hemisphere

    2. Size of _______________

    3.  ___________ Montes range

      a. Highest peak: ____  km from low pt

      b. Mt. Everest:  20 km
  C. _____________ Terra (Greek ‘Venus’)

    1. At ________   2. Size of ___________




D. Volcanism

    1. Lava _________ are visible
    2. __________ volcanoes dot the landscape
        Ex/  Sif Mons;  Gula Mons
      a. Similar to Hawaiian Islands

      b. _______ distribution, unlike Earth

      c. ___________- Crater at summit

    2. Few craters due to _______________

    3. ___________ surface
  E. Soviet Exploration

    1. __________  9 & 10 landed in 1975

    2. Lasted ____ hr. - heat & pressure

IV. Atmosphere of Venus  (Sec 5.4)
  A. Structure

    1. _____ x more massive than Earth’s

    2. ___ x higher off the surface – cooler!
    4. Severe jet stream (190-250 mph)

    5. Wind sluggish near surface (~ __ mph)
  B. Composition

   1. 96.5 % ________;   3.5% N2

   2. Lack of ____ not surprising- ____________
   3. Lack of ______vapor is surprising

   4. Clouds contain highly corrosive _________.

 C. Greenhouse Effect

  1. CO2 traps Sun’s heat-  _____% of IR

  2. Atmosph. circulation spreads heat efficiently

    a. Poles & equator - nearly ______ temp

    b. _____  &  _________- nearly same temp

  3. Earth’s atmosphere    a. Mostly __________
   b. CO2 & SO2 dissolved into  _______ & rocks

   c. If CO2 were released -  ____% of our atm.!
D. Evolution of Venutian Atmosphere

  1. Venus started out ___________ than Earth
  2. May have been too hot for oceans – 

      CO2 never absorbed, or…

  3. Oceans existed, but there was a  

      ____________  ______________  Effect

     a. As more water evaporated, less ______
          absorbed by oceans

           b. More CO2 in atmosh. made temp rise

           c. Oceans ______________
           d. Water vapor rose high into atmosphere

           e. ____ radiation: H2O into H2 and O2

           f. Light H2 __________; O2 combined
   4. Greenhouse limit:   _____ AU to  _____ AU
MARS  - Roman god of ____.
I. Orbital Properties of Mars    (Sec 5.5)
  A. Outermost ____________ planet

  B. Large ________________  (.093)

    1. ______  most elongated       1.38 - 1.67 AU

    2. Sunlight ____ % more intense

  C. Mars can be seen far from Sun

    1. Best seen at ________________

    2. Closest approach - _____ AU

  D. Mars is _______

    1. _______ as far from Sun as Venus

       - light ________ as intense

    2. Only ______ % of its surface area

    3. Only _____ % reflectivity

    4. Can be brighter than any star

    5. Reddish-brown tint (iron ______)
II. Physical Properties of Mars  (Sec 5.6)
  A. Size:  _____ rE  /  _____ ME
  B. Density:  _______  kg/m3  (iron sulfide core)
  C. 2 small moons: _______ & ______

  D. Earth-like properties

    1. _______  hr rotation / _____ o tilt

    2. Eccentricity- greater seasonal differences

  E. No ___________  studies (Vik. failed)

  F. No global _____________  _________ – 

      core non-metallic or solid or both

  G. Never melted as much as Venus or Earth

    1. Heat escapes _________ planets quickly

    2. _________ has ceased  3. No plate tectonics

  H. Features not easily seen at ____________
  I. Bright polar caps
    1. Grow / diminish seasonally

    2. Mostly frozen ______ and _______

  J. Dark features change - ________________
III. Surface of Mars    (Sec 5.7)
  A. Large scale topography

    1.Maps- _______  & Global Surveyor
    2. Hemispheres

      a. North - lava plains (~ _________ )

i. Few craters - __________ surface

           ii. Lower ____________
      b. South

          i. Heavily-cratered ____________

         ii. Older, original crust  (4 bill. yrs)

        iii. Sits _____ km above N.  (~3 miles)
   3. _________  ________ - only “continent”

      a. Rises ~ __ miles above equator

      b. Size of N. America

      c. ___________  region (2-3 billion yrs.)\

   4. __________ ________ – Impact feature

      a. Lowest pt. on Mars

      b. Opposite side of  _________ bulge

      c. Floor ~ _____  miles below rim

B. Largest volcanoes in the solar system

  1. No recent eruptions. 

  2. 4 largest on _________ bulge 

  3. _____________  ________

      a.  > ______ mile wide base (Texas)

      b. Rises > ____ miles above plain!

      c. ____ x taller than Mt. Everest

      d. Its ___________  - 50 miles wide!

  4. All are _________  volcanoes (no plate t.)

  5. Avg. ____ x higher than Earth or Venus - 
      Why?  Lower __________ (____ % gE)
C. Impact Cratering
  1. _______  erodes craters faster than on Moon

  2. Ejecta indicates __________________

D. VALLES MARINERIS: 

     The Martian “_________ _________”

  1. Formed by the tectonic fractures that 

      created the Tharsis bulge

    a. Not the same as plate tectonics

    b. Not formed by flowing _________

  2.  _______ miles long;  75  across;   4  deep  

       (Grand Canyon: 12 wide; 1.2 deep)

E. Evidence of Water

  1. Extensive ___________ channels

    a. Ancient, dried-up ________ ______

    b Atmosphere once thicker; planet warmer 

  2. __________  channels

    a. Remnants of catastrophic ____________

    b. Equatorial region

    c. More water/sec than the ___________

    d. Flash floods from South to North

    e. Teardrop-shaped “_________”  

        where flood hit craters, etc..

  3. Signs of past rivers, lakes, oceans

  4. Water now -permafrost & _____ ______

    a. 4 bill. yrs ago -water froze; rivers dried

    b. __ bill. yrs. -volcanoes melted ice

    c. Volcanoes stopped; water refroze

F. Polar Caps

   1._____________ cap (CO2 frost)
    a. Grows / shrinks thru year

    b. Larger at the __________ pole

    c. Thin:  ~ ___ m max. thickness

    d. ____ % change in atmospheric pressure!

   2. _____________ cap  (regular, water ice)

    a. Permanently frozen

    b. Smaller/brighter than seasonal cap

G. The Martian Landers

 1. ___________ I & II   (1976)

 2. Soil rich in iron-  ______  _______(rust)   

 3. Mars ______________  (1997) – 1st rover
IV. Martian Atmosphere   (Sec 5.8)
  A. Composition

    1. _________ atmosphere

      a. 1/50th E’s pressure- sea level

      b. 95% ________

      c. Trace amounts of H2O vapor

  B. Surface temps

    1. Avg. temp ______o F cooler than E 

    2. Temps may drop ______ o at night

    3. High: _____ o F  (noon, summer..)

    4. Low temps produce canyon ______

    5. Seasonal changes:  Planet-wide  (!) _____
        storms during Southern summer months
  C. Evolution of Atmosphere

   1. Thick atmosphere  ___ billion yrs. ago 

      (comfortable temps, blue sky, rain)

   2. Disappeared over next billion yrs  

     a. _______ dissolved into lakes/rocks

     b. Greenhouse diminished- cooler

     c. Water froze out of atm. - cooler

     d. Enough ice now to ___________________


Name _____________________

V. Moons of Mars    (Sec 5.9)
  A. 2 small moons - _________& ________
  B. Discov. in ______ by Asaph Hall

  C. Close, _________-locked, 

       nearly ________ orbits around the _______
  D. Captured ______________

    1.Irregular shape / heavily cratered

    2. Phobos has a large crater _____________

    3. Very dark ( ____ % reflective)

    4. Low density  ( __________ kg/m3)

