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ESSENTIAL	  QUESTION:	  	  	  What	  do	  human	  beings	  need	  to	  survive	  and	  thrive	  in	  a	  new	  	  
	  	  	  	  	  	  	  	  	  	  environment?	  

	  
FOCUS	  QUESTION:	  What	  role	  does	  location	  play	  in	  deciding	  where	  a	  colony	  should	  be	  

started?	  
	  
Objective	  
Students	  are	  expected	  to	  determine	  the	  best	  location	  for	  their	  space	  colony	  through	  
analyses	  of	  both	  17th	  century	  images	  and	  maps	  of	  Jamestown	  and	  Plymouth	  colonies,	  as	  
well	  as	  current	  documents	  about	  Mars	  and	  the	  Moon.	  
	  
Quick	  Look	  	  
• Conceptual	  Flow:	  After	  having	  made	  the	  decision	  to	  build	  a	  space	  colony,	  students	  must	  

now	  decide	  where	  they	  will	  go.	  
	  

• Summary:	  	  Students	  analyze	  the	  factors	  that	  affected	  the	  choice	  of	  location	  for	  the	  
Jamestown	  and	  Plymouth	  settlements.	  Then	  they	  read	  and	  analyze	  informational	  text	  
about	  Mars	  and	  the	  Moon.	  	  They	  use	  this	  information	  to	  determine	  a	  location	  for	  their	  
space	  colony.	  
	  

• Time:	  Approximately	  3	  ½	  -‐	  4	  hours	  
	  

• History	  Content	  Standards:	  	  
¶ 5.4.1	  Understanding	  the	  influence	  of	  location	  and	  physical	  setting	  on	  the	  founding	  of	  

the	  original	  13	  colonies,	  and	  identify	  on	  a	  map	  the	  locations	  of	  the	  colonies	  and	  the	  
American	  Indian	  nations	  already	  inhabiting	  these	  areas.	  

	  
• Science	  Content	  Standards:	  

¶ ES	  5.5b,	  Students	  know	  the	  solar	  system	  includes	  the	  planet	  Earth,	  the	  Moon,	  the	  
Sun,	  eight	  other	  planets	  and	  their	  satellites,	  and	  smaller	  objects,	  such	  as	  asteroids	  
and	  comets.	  	  

¶ ES	  5.5c	  Students	  know	  the	  path	  of	  a	  planet	  around	  the	  Sun	  is	  due	  to	  the	  gravitational	  
attraction	  between	  the	  Sun	  and	  the	  planet	  

¶ ES	  4.4b	  Students	  know	  how	  to	  identify	  common	  rock-‐forming	  minerals	  (including	  quartz,	  
calcite,	  feldspar,	  mica,	  and	  hornblende)	  and	  ore	  minerals	  by	  using	  a	  table	  of	  diagnostic	  
properties.	  	  
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¶ ES	  4.5a	  Students	  know	  some	  changes	  in	  the	  earth	  are	  due	  to	  slow	  processes,	  such	  as	  
erosion,	  and	  some	  changes	  are	  due	  to	  rapid	  processes,	  such	  as	  landslides,	  volcanic	  
eruptions,	  and	  earthquakes.	  

¶ ES	  4.5c	  Students	  know	  moving	  water	  erodes	  landforms,	  reshaping	  the	  land	  by	  taking	  it	  
away	  from	  some	  places	  and	  depositing	  it	  as	  pebbles,	  sand,	  silt,	  and	  mud	  in	  other	  places	  
(weathering,	  transport,	  and	  deposition).	  

	  
• *Common	  Core	  State	  Standards:	  	  	  

¶ Writing	  Grade	  5:	  2,	  7,	  8	  
¶ Reading	  Informational	  Texts	  Grade	  5:	  1,	  3,	  9,	  10	  
¶ Speaking	  &	  Listening:	  	  Grade	  5:	  1,	  2	  

*see	  Appendix	  A	  
	  

• Student	  Products	  
¶ Journal	  Entries	  
¶ Visual	  Analysis	  Worksheet	  	  (Student	  Handout	  2.1)	  
¶ Historical	  Colony	  Chart	  Student	  Handout	  (Student	  Handout	  2.	  2)	  
¶ Moon	  Mars	  graphic	  organizer	  (Student	  Handout	  2.3)	  
¶ Entry	  on	  both	  the	  Student	  and	  Classroom	  Historical	  Colony	  Chart	  under	  “Location”	  	  

	  
	  

BACKGROUND	  
	  
History	  Background	  
Choice	  of	  location	  was	  critical	  to	  the	  survival	  of	  the	  colonies.	  	  In	  Jamestown,	  the	  colonists	  
settled	  in	  forested	  swampland	  by	  the	  James	  River,	  sixty	  miles	  from	  the	  mouth	  of	  the	  
Chesapeake	  Bay,	  in	  order	  to	  protect	  themselves	  from	  attack	  by	  sea.	  	  Water	  was	  important	  
to	  meet	  their	  survival	  needs.	  	  However,	  this	  water	  was	  brackish	  and	  did	  not	  flow	  well	  so	  it	  
contributed	  to	  disease.	  	  Native	  American	  settlements	  were	  in	  the	  region.	  
	  
The	  Plymouth	  Colonists	  never	  originally	  intended	  to	  land	  in	  Massachusetts.	  	  Their	  charter	  
was	  for	  Virginia	  but	  they	  went	  off	  course	  in	  a	  storm.	  	  They	  settled	  in	  a	  wooded	  peninsula	  
near	  the	  ocean	  on	  a	  hill.	  They	  had	  to	  contend	  with	  the	  cold	  winter	  climate.	  	  Native	  
American	  settlements	  were	  in	  the	  region.	  
	  
Science	  Background	  
In	  considering	  the	  location	  of	  a	  space	  colony,	  scientists	  have	  determined	  a	  “Goldilocks	  
Zone”,	  i.e.	  “not	  too	  hot,	  not	  too	  cold,	  but	  just	  right”.	  	  The	  two	  possibilities	  within	  this	  zone	  
are	  Mars	  and	  the	  Moon.	  	  Other	  planets	  would	  be	  unrealistic	  due	  to	  distance	  and	  
temperature.	  
	  
Given	  these	  limitations,	  other	  relevant	  factors	  need	  to	  be	  considered	  when	  choosing	  the	  
location.	  	  	  For	  example,	  the	  Moon	  is	  closer	  but	  Mars	  has	  more	  water.	  	  Students	  will	  use	  the	  
information	  from	  their	  readings	  to	  arrive	  at	  a	  decision	  about	  where	  to	  build	  their	  colony.	  
Either	  choice	  is	  fine,	  but	  students	  need	  to	  cite	  evidence	  for	  their	  choice.	  
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Vocabulary	  
	  
gravity,	  landforms,	  resources,	  craters,	  dehydrated,	  radiation,	  terrain,	  sub	  climates	  
	  
Materials	  
	  
For	  Each	  Student	  
• Visual	  Analysis	  Worksheet	  	  (Student	  Handout	  2.1)	  
• Student	  Historical	  Colony	  Chart	  (Student	  Handout	  2.	  2)	  
• Moon	  Mars	  graphic	  organizer	  (Student	  Handout	  2.3)	  

	  
For	  the	  Classroom	  (Project	  or	  print	  one	  for	  each	  group)	  

• Construction	  of	  Jamestown	  
(http://www.nps.gov/common/uploads/photogallery/ner/park/colo/CAB370FA-‐
155D-‐451F-‐675DB0E2F2ED2920/CAB370FA-‐155D-‐451F-‐675DB0E2F2ED2920.jpg	  
link	  to	  the	  National	  Park	  Service)	  

• John	  Smith's	  Map	  of	  Jamestown	  
(http://www.loc.gov/exhibits/treasures/images/s19.2.jpg	  	  link	  to	  the	  Library	  of	  
Congress)	  

• Image	  of	  Plymouth	  (Student	  Handout	  2.4	  	  link:	  	  
http://upload.wikimedia.org/wikipedia/commons/6/6b/Pilgrims_1620_Plymouth_
Massachusetts_byCurrier_LC_3g03305u.jpg	  )	  

• Samuel	  de	  Champlain’s	  1605	  map	  of	  Plymouth	  Harbor	  (Student	  Handout	  2.5)	  
• Classroom	  Historical	  Colony	  Chart	  	  
• Classroom	  Moon/Mars	  graphic	  organizer	  
• Classroom	  pro/con	  Moon	  and	  Mars	  graphic	  organizers	  
• 4	  sets	  of	  Moon	  Readings	  

¶ Terrain/Map	  (Student	  Handout	  2.6a,	  2.6b)	  
¶ Atmosphere,	  Water,	  and	  Weather	  (Student	  Handout	  2.7a,	  2.7b)	  
¶ Gravity	  (Student	  Handout	  2.8)	  
¶ Miscellaneous	  Facts	  (Student	  Handout	  2.9)	  

• 4	  sets	  of	  Mars	  Readings	  
¶ Terrain/Map	  (Student	  Handout	  2.10a,	  2.10b,	  2.10c)	  
¶ Atmosphere,	  Water	  and	  Weather	  (Student	  Handout	  2.11a,	  2.11b)	  
¶ Gravity	  (Student	  Handout	  2.12)	  
¶ Miscellaneous	  Facts	  (Student	  Handout	  2.13)	  

• Moon	  pro/con	  Chart	  (Teacher	  Resource	  2.1)	  
• Mars	  pro/con	  Chart	  (Teacher	  Resource	  2.2)	  
• Space	  Colonization	  Application	  (Teacher	  Resource	  1.2	  This	  is	  from	  Day	  1)	  
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PART	  I	  
LOOKING	  BACK	  

	  
	  
Objective	  
Students	  will	  analyze	  primary	  and	  secondary	  sources	  to	  determine	  the	  factors	  that	  
impacted	  the	  choice	  of	  location	  for	  the	  early	  colonies.	  
	  
Engage/Introduction:	  	  Introduce	  the	  students	  to	  the	  two	  colonies	  that	  we	  will	  be	  studying	  
throughout	  this	  unit.	  	  Plymouth	  and	  Jamestown	  colonies	  will	  be	  providing	  us	  with	  
historical	  perspective	  as	  we	  make	  our	  decisions	  about	  our	  space	  colony.	  
	  	  
• Access	  prior	  knowledge	  by	  creating	  a	  class	  circle	  map	  of	  information	  for	  each	  colony	  

from	  their	  study	  this	  school	  year.	  	  If	  more	  background	  is	  needed	  read	  the	  sections	  from	  
their	  history	  text	  or	  show	  the	  videos	  from	  the	  Digital	  Path.	  	  Additional	  background	  
information	  can	  be	  found	  at	  the	  websites	  for	  each	  location.	  

• For	  Jamestown:	  History	  Is	  Fun	  website	  	  http://historyisfun.org/	  
• For	  Plymouth:	  Plymouth	  Plantation	  website	  	  	  	  http://www.plimoth.org/	  

	  
Explore/Analysis	  
• Within	  each	  group	  of	  four	  students,	  give	  two	  students	  the	  Jamestown	  image	  and	  map	  

and	  give	  two	  students	  the	  Plymouth	  image	  and	  map.	  	  Students	  will	  work	  in	  pairs	  to	  
analyze	  the	  two	  documents	  focusing	  on	  the	  location	  of	  the	  colonies.	  	  Students	  will	  use	  
the	  visual	  analysis	  sheet	  to	  analyze	  their	  documents.	  (Optional:	  hand	  lenses	  help	  
students	  to	  focus	  on	  specific	  details	  in	  the	  images,	  particularly	  in	  the	  maps.)	  

	  
• Provide	  sufficient	  time	  for	  students	  to	  thoroughly	  investigate	  the	  images.	  	  Then	  ask	  

each	  pair	  to	  share	  their	  information	  with	  another	  pair	  of	  students	  who	  had	  a	  different	  
colony.	  

	  
• Review	  the	  images	  with	  the	  class	  as	  a	  whole	  group.	  	  Emphasize	  the	  role	  of	  the	  

environment	  in	  the	  location	  of	  these	  colonies.	  	  	  
	  

Teacher	  will	  ask:	  
• How	  is	  the	  environment	  helping	  the	  people?	  	  	  
• Provide	  evidence	  from	  the	  images	  and	  maps.	  
• How	  might	  the	  environment	  cause	  a	  problem	  for	  the	  people?	  	  	  
• Provide	  evidence	  from	  the	  images	  and	  maps.	  

	  
Reminder:	  	  We	  are	  using	  an	  inquiry	  approach	  and	  not	  all	  answers	  will	  be	  found	  in	  these	  
documents.	  	  Tomorrow	  students	  will	  be	  reviewing	  written	  accounts	  for	  more	  
information.	  	  Do	  not	  give	  students	  additional	  information	  that	  isn't	  present	  in	  these	  
images.	  
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Explain/Conclusion	  
• Journal	  Entry:	  	  

¶ Have	  students	  complete	  a	  journal	  entry	  that	  answers	  the	  focus	  question:	  	  	  	  
For	  the	  17th	  century	  colonists,	  what	  role	  did	  location	  play	  in	  deciding	  where	  a	  colony	  
should	  be	  started?	  	  Use	  evidence	  from	  the	  documents	  to	  support	  your	  answer.	  

	  
• Summarize	  learning	  by	  making	  an	  entry	  under	  “Location”	  on	  the	  Historical	  Colony	  

Chart	  (Student	  Handout	  2.2)	  	  
	  

• Begin	  a	  large	  Class	  Historical	  Colony	  Chart.	  	  Entries	  will	  be	  made	  on	  this	  chart	  as	  the	  
unit	  progresses.	  

	  
PART	  II	  

LOOKING	  FORWARD	  
	  

	  
Objective	  
Students	  will	  read	  and	  interpret	  informational	  text	  about	  Mars	  or	  the	  Moon	  in	  order	  to	  
choose	  an	  appropriate	  location	  for	  a	  space	  colony.	  They	  will	  construct	  an	  argument	  citing	  
evidence	  for	  or	  against	  a	  specific	  choice.	  	  They	  will	  present	  their	  case	  in	  an	  oral	  
presentation.	  
	  
Engage/Introduction	  	  
• Refer	  back	  to	  the	  initial	  letter	  on	  Day	  1	  and	  remind	  students	  that	  one	  of	  their	  tasks	  is	  to	  

recommend	  colonizing	  either	  the	  Moon	  or	  Mars.	  	  
Teacher	  will	  say	  and	  ask:	  
¶ We	  have	  to	  make	  a	  decision	  whether	  to	  colonize	  the	  Moon	  or	  Mars.	  
¶ What	  factors	  do	  you	  think	  we	  should	  consider?	  	  

	  
• Have	  students	  brainstorm	  and	  share	  a	  list	  of	  concerns.	  	  Remind	  them	  to	  think	  about	  the	  

17th	  century	  colonists’	  concerns.	  	  The	  following	  factors	  should	  be	  part	  of	  the	  final	  list:	  
¶ Distance	  
¶ Gravity	  
¶ Food	  Supply	  
¶ Water	  Supply	  
¶ Temperature	  
¶ Terrain	  
¶ Gas	  Exchange/Waste	  Disposal	  (Oxygen	  and	  Carbon	  Dioxide)	  

	  
Explore/Analysis	  Activity	  
• Have	  students	  get	  into	  their	  space	  colony	  groups	  formed	  on	  Day	  1.	  Each	  group	  will	  get	  a	  

different	  piece	  of	  informational	  text	  (Student	  Handouts	  2.6-‐2.13)	  that	  provides	  relevant	  
information	  about	  the	  concerns	  listed	  above.	  Each	  student	  in	  each	  group	  will	  read,	  
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discuss	  and	  answer	  the	  questions	  using	  the	  text.	  	  Using	  the	  graphic	  organizer	  (Student	  
Handout	  2.3)	  they	  will	  summarize	  the	  information	  in	  the	  appropriate	  box.	  	  

	  
• One	  student	  from	  each	  group	  will	  summarize	  their	  research	  on	  the	  large	  classroom	  

graphic	  organizer.	  
	  
• Space	  Colony	  Conference	  

Each	  student	  in	  each	  group	  will	  count	  off	  A-‐B-‐C-‐D.	  	  All	  of	  the	  students	  with	  the	  same	  
letter	  will	  meet	  in	  a	  larger	  “conference”	  of	  eight.	  	  Each	  group	  will	  have	  1	  expert	  in	  each	  
of	  the	  8	  research	  areas.	  	  They	  will	  present	  their	  findings	  to	  their	  fellow	  students	  and	  fill	  
in	  the	  information	  on	  their	  individual	  graphic	  organizer.	  

	  
• The	  four	  conference	  groups	  will	  now	  meet	  together	  as	  a	  whole	  class	  group.	  
	  
• Using	  the	  classroom	  charts,	  MARS	  	  Pro/Con	  Chart	  and	  MOON	  Pro/Con	  Chart,	  students	  

and/or	  teacher	  will	  list	  concerns	  that	  are	  positive	  or	  negative	  about	  each	  location.	  
	  
Explain/Conclusion	  
• Students	  will	  return	  to	  their	  space	  colony	  groups.	  	  Each	  group	  will	  discuss	  and	  choose	  a	  

location	  based	  on	  the	  information	  they	  have	  gathered	  in	  the	  conference	  groups.	  Groups	  
will	  present	  their	  choice	  citing	  evidence	  from	  the	  combined	  research	  notes	  as	  support	  
for	  their	  decision.	  

• Journal	  Entry:	  	  
¶ Each	  student	  will	  write	  a	  journal	  entry	  explaining	  the	  choice	  of	  location	  with	  

supporting	  evidence.	  	  
	  
	  

PART	  III	  
BRINGING	  IT	  ALL	  TOGETHER	  

	  
	  
Group	  Discussion	  
• Using	  a	  double	  bubble	  graphic	  organizer,	  hold	  a	  class	  discussion	  comparing	  the	  location	  

concerns	  of	  the	  17th	  century	  colonists	  with	  the	  proposed	  space	  colonists.	  
	  
17th	  Century	  Colonists	  only	  

• Unfriendly	  neighbors	  
• Perils	  of	  crossing	  the	  ocean	  

	  
	  
	  

Space	  Colonists	  Only	  
• Gravity	  
• Oxygen	  
• Solar	  Radiation	  
• Perils	  of	  traveling	  through	  space

Both	  
• Food	  
• Water	  
• Shelter	  
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• Distance	  
• Health	  
• Economic	  Purpose	  

	  
	  

• Journal	  Entry:	  	  
¶ Students	  make	  a	  journal	  entry	  that	  answers	  the	  focus	  question:	  

What	  role	  does	  location	  play	  in	  deciding	  where	  a	  colony	  should	  be	  started?	  
	  
• Space	  Colonization	  Application	  entry	  (Teacher	  Resource	  1.2):	  

Teacher	  will	  say:	  
¶ In	  your	  Space	  Colony	  Teams	  review	  the	  application	  that	  will	  be	  submitted	  to	  

Congress.	  	  
¶ 	  Work	  with	  your	  team	  to	  prepare	  the	  information	  to	  enter	  in	  the	  section:	  “Colony	  

Location”.	  
¶ In	  preparation	  for	  filling	  out	  this	  section,	  consider:	  

¶ Why	  your	  Space	  Colony	  Team	  chose	  the	  Moon	  or	  Mars	  
¶ Why	  this	  location	  will	  be	  the	  best	  in	  helping	  your	  colony	  survive	  and	  

thrive	  in	  a	  new	  environment	  
	  

	  
	  



Visual Analysis Worksheet 
Jamestown Colony or Plymouth Colony 

(circle one) 
 

What objects and people do you see 
in the document? 
 
 
 
 
 
 
 

What is the drawing about?  What is 
happening? 

What is in the 
landscape/environment?  
 
 
 
 
 
 
 
 
 

How is the environment/landscape 
helping the people? (cite evidence) 

How might the 
landscape/environment be causing a 
problem? (cite evidence) 
 
 
 
 
 
 
 

What do you wonder when you look 
at this picture? 
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Student Historical Colony Chart 

 
 
 Location Survival Needs Economic 

Purpose 
Governance Occupations 

What challenges or  
problems did the  
colonists face? 
 
 
 
 

     

How did the 
colonists  
face these 
challenges  
or solve their  
problems? 
 
 
 
 

     

How does this 
affect the 
development and 
design of our 
colony? 
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Moon/Mars Graphic Organizer 
 

 

Moon Mars 
Terrain/Map 

  

Weather 

  

Gravity 

  

Miscellaneous 
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Image of Plymouth 
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Samuel de Champlain’s 1605 Map of Plymouth Harbor, Showing Wampanoag Village Patuxet 

    Day 2 | Student Handout 2.5 



 Moon Landing Sites 
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Moon Terrain and Map 
 

 
The surface of the Moon is covered with boulders, rocks, and dust. Scientists call the 
surface of the moon the Regolith. 

 
 
 
 
Scientists have analyzed the elements in the 
Regolith. They include, oxygen (O), silicon (Si), 
iron (Fe), magnesium (Mg), calcium (Ca), 
aluminum (Al), manganese (Mn) and titanium (Ti). 
The most common are oxygen, iron and silicon.  
 

 
 
 

 
 

Most of the surface of the moon is covered 
with large craters formed by meteors crashing  
into it over billions of years.  
 

 
 

 
 
 

 
 
 
When you look at the moon, do you see areas 
that are light and others that are dark?   The 
light spots are highlands, while the dark spots 
are lowlands.  The dark spots are flat plains 
formed by ancient lava flows by now extinct 
volcanoes.  The highlands are similar to small 
mountain ranges on Earth. 

 
 
 
 
Questions 

1. Where did the Apollo astronauts land? Why do you think they chose these spots? 
2.  How does the terrain of the Moon compare with Earth’s? 
3.  What could colonists mine from the Moon’s surface? 
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http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Silicon
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Magnesium
http://en.wikipedia.org/wiki/Calcium
http://en.wikipedia.org/wiki/Aluminium
http://en.wikipedia.org/wiki/Manganese
http://en.wikipedia.org/wiki/Titanium


Moon Atmosphere, Water, and Weather 

 
Weather is important to consider when thinking of setting up a colony.  Weather 

on Earth involves the interaction of air, water, and heat energy from the sun.  The 
weather on the Moon involves the same variables.   
 

Atmosphere 
On Earth the atmosphere is composed mainly of nitrogen (78%) and oxygen 

(21%). Its thickness protects us from harmful solar radiation. On the Moon there is no 
atmosphere.  Humans living on the moon would be exposed to harmful radiation. 

 
Water 

There is no flowing water on the Moon. However, NASA scientist blasted a rocket 
into a crater near the south pole of the moon. In the hole the blast created they found 
342 pounds of ice and water vapor. Scientists now believe that this lunar ice could be 
mined to provide water. 
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Moon Atmosphere, Water, and Weather 

 
 

Solar Energy 
The moon’s day is a lot longer than ours. 13-½ Earth days equal 1 moon day.   

13 ½ Earth days equal 1 Moon night.  During the day temperatures can reach 253oF. At 
night the temperature can be as low as 243oF below zero. Because there is no 
atmosphere, little solar energy is trapped as heat.  The moon is only tilted 1.5 degrees 
so there are no seasons like we have on Earth. 
 

Weather 
 Put all these factors together and you can understand the weather on the Moon.  
There is basically no weather.  There is no atmosphere, so there is no wind.  There is 
no standing water so there is no ocean to be part of a water cycle.  
 

 
 
Questions 

1. How is the atmosphere of the Moon different from Earth’s 
2. Where is water found on the Moon? 
3. Does the Moon have seasons?   
4. How long is a Lunar day? 
5. How does the lack of a lunar atmosphere affect the temperature on the surface? 
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Moon Gravity 
 
 

Gravity is the force in the universe that pulls objects together.  Any object that 
has mass has a gravitational pull.  The larger the mass of an object, the greater the pull 
of gravity.   

 
The Moon has less mass than Earth.  Its gravitational pull is only about 16% of 

Earth’s. This means that if you weigh 100 lbs. on Earth, you would only weigh 17 
pounds on the Moon.  

 
Dr. Harrison Schmidt, the last astronaut to walk on the moon said, “Walking on 

the moon felt like walking on a giant's trampoline -- you are only one-sixth your weight 
but just as strong as on Earth. One could walk with great long strides like those of a 
cross-country skier, gliding just above the surface and across small craters and using a 
well-timed toe-push to accelerate to ever-higher speeds and ever longer strides. 
Stopping was another matter! Just rotate so that your heels dig into the soft surface and 
you stop.” 

 
Future colonists on the moon would need to consider how they would change the 

way they moved around in this low gravity environment. 
 
Scientists in the space station have experienced some problems with their health 

after being in weightless conditions. Their bones and muscles become weaker because 
they are not resisting the force of gravity. 

 
Questions 

1. How is gravity on the Moon different from Earth’s gravity? 
2. How does gravity affect movement? 
3. How does gravity affect human health? 
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Moon Miscellaneous Facts 

 
• Distance from Earth to Moon:  238,857 miles 
• Time to get to the Moon: 3 days 
• Cost of round trip to the Moon $100 million to $3 billion 
• Resources Needed: air, water, food 

 
Air:  Breathable air might be created by extracting oxygen from the moon’s surface. 

Water:   
• Shipping water from Earth would cost $400,000 per gallon.  
• Shipping liquid hydrogen from earth would cost less. It could be mixed with Moon 

oxygen to create water. 
• Water source might be available at the Moon’s South Pole. 

 
Food:   Since there is no soil on the Moon, the first inhabitants would have to bring the 
nutrients necessary to grow plants. Then the chemicals and organic waste could be 
recycled for future growth. 

All of this would require power. The most likely source of power would be solar energy. 

 

 
 
 
 
Questions 

1. What is the length of a round trip to the moon? 
2. What is the source of energy on the moon? 
3. How much does it cost to go to the moon?  
4. How could humans get the resources they need for a colony on the moon? 
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Mars Rovers Landing Sites Map 
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Mars Terrain and Map 

 

 
 

The surface of Mars is very rocky and dusty.  It appears red because there is a 
lot of iron in the rocks. Geologists have also identified basalt as a common rock on 
Mars.   
 

Mars also has many canyons, and volcanoes. The Valles Marianus is the largest 
known canyon in the Solar System. It is more than 2500 miles long.  That is the 
distance between California and New York. 
 

 
Topographic map of the United States of America 

 
Look at the area above the map.  Do you see any formations that look like water 

once flowed there?  Scientists believe these are dry riverbeds.  There is no flowing 
water on Mars now. 
 

As you can see on the map, there are other landforms, such as volcanoes and 
craters. Can you find the 3 volcanoes in a row? 
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Mars Terrain and Map 

 
 

 
Mars has the largest known volcano  
in the solar system, Olympic Mons.  
It is as big as the state of Arizona  
and is 15 miles high. 

 
 
 
 
 
 

Other interesting landforms on Mars are sand dunes. These are much higher 
than sand dunes on Earth.  Scientists think that the high volcanoes and the large sand 
dunes maybe due to the low gravity on Mars.  Higher areas on Mars are lighter, lower 
areas are darker. 
 
 
 
 
 
Questions 

1. What are some landforms on Mars? 
2. Where did the various Mars rovers land?  Why do you think they landed there? 
3. How does the terrain of Mars compare with Earth’s? 
4. What could colonists mine from Mars” surface? 
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Mars Atmosphere, Water and Weather 

 
Weather is important to consider when thinking of setting up a colony.  Weather on 
Earth involves the interaction of air, water, and heat energy from the sun.  The weather 
on Mars involves the same variables. 
 

Atmosphere 
On Earth the atmosphere is composed mainly of nitrogen (78%) and oxygen (21%). Its 
thickness protects us from harmful solar radiation. On Mars the atmosphere is 
composed mainly of carbon dioxide (98%).  Humans could not breathe the air on Mars.  
Because the force of gravity is less on Mars, the atmosphere is 100 times thinner than 
Earth’s atmosphere.  However, scientists think it can still protect humans from harmful 
radiation. 
 

Water 
Mars has water!  NASA has sent various exploration satellites and robots to Mars. They 
have discovered that Mars has polar ice caps similar to Earth’s.  The ice is not just 
water however. Some of the ice is frozen carbon dioxide.  During Martian summer, this 
dry ice sublimates, or changes directly from a solid to a gas, and the ice that remains is 
water.  Ice water clouds also form in the Martian atmosphere. However there is no open 
water like Earth’s ocean. 
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Mars Atmosphere, Water and Weather 

 
 
 
 
Scientists also think that liquid 
water may lie underneath 
the sand dunes near  
the North Pole.  
 
 
 
 
 
 
 

Heat Energy 
 

The Earth tilts at 23 degrees.  Mars has a tilt of 25 degrees.  Therefore Mars has 
seasons similar to Earth’s but they last twice as long because the Martian year (orbit 
around the sun) is about twice as long.  Mar’s rotation is very close to Earth’s. A Martian 
day is only about ½ hour longer than Earth’s.  

 
However Mars is much further away from the sun than Earth, (141,000 miles vs. 

93,000 miles). Less than half the amount of solar energy that reaches Earth reaches 
Mars.  The thin atmosphere also has a big effect on the solar energy reaching the 
surface. Because the atmosphere is much thinner, more solar energy reaches the 
surface.  However, the fact that the atmosphere is so thin also means it doesn’t hold on 
to the solar energy as heat. The temperature on the surface of Mars averages about - 
80 degrees below zero. 

 
Weather 

 
 Put all these factors together and you can understand the weather on Mars.  
There is no ocean, but because there are changes in the temperature of the ground, 
dusty winds can form.  Other parts of Mars have ice clouds.  The landers have observed 
clouds and snow falling near the ice caps.  It is very cold.  Temperatures have a range 
from 220 degrees below zero to 70 degrees below zero.  

 
Questions 

1. How is the atmosphere of Mars different from Earth’s 
2. Where is water found on Mars? 
3. How are Mars’ icecaps the same as Earth’s?  How are they different? 
4. Does Mars have seasons?  How long is a Martian day? 
5. How does Mars’ distance from the sun affect the temperature on the surface? 
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Gravity on Mars 

 

 
 
 
 

Gravity is the force in the universe that pulls objects together.  Any object that 
has mass has a gravitational pull.  The larger the mass of an object, the greater the pull 
of gravity.   

 
Mars has less mass than Earth.  Its gravitational pull is only about 38% of 

Earth’s.  This means that if you weigh 100 lbs. on Earth, you would only weigh 38 
pounds on Mars.  

 
 Scientists have discovered that humans can experience health problems such 

as weak joints and slower heart rates when they live where the force of gravity is less 
than Earth’s. Researchers at MIT planned to test the effect of low gravity on mice.  They 
designed a mini-spacecraft that would imitate the gravity of Mars.  After 5 weeks in orbit 
they would examine the mice to see if the low gravity had affected their health. This 
would have cost $21,000,000.  Unfortunately, they did not get the funding for this so the 
project was cancelled.  As a result we do not have any data to determine how human 
health will be affected by living for a long time in the low gravity of Mars. 
 
 
 
Questions 

1. How does gravity affect weight? 
2. Are there health problems if you live in a low gravity environment? 
3. How could scientists find out if there are health problems from living in low 

gravity? 
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Mars Miscellaneous Facts 

 
 
Distance from Earth to Mars:  33.9 million miles 
Length of trip - 150-300 days, (7 months to one year) one-way 
Cost of round trip to Mars - $12 billion 
Resources Needed: air, water, food 
 
Air: Because the atmosphere is mostly carbon dioxide, humans could not survive on 
Mars.  Russian scientists are experimenting with breathing air that is similar to Mars 
with added oxygen and argon. 
http://www.youtube.com/watch?v=wvYHP2WzJwk&feature=player_embedded 
 
Water: Water seems to be trapped in the North and South poles.  Also landforms 
suggest that water may lie underground.  There may be ice in the bottom of craters.  
The air has 100% humidity at night. 
 
Food:  Colonists on Mars would have to take enough food to last them until they could 
set up greenhouses.  A group of researchers at Cornell University are experimenting 
with dehydrated foods and are planning to simulate how the first colonists would eat on 
Mars. 
http://www.popsci.com/science/article/2012-06/creating-cuisine-eat-mars 
 
There would need to be a power source. Solar panels would be the most likely source 
of power. 
 
Questions 
1. What is the length of a round trip to Mars? 
2. What is the source of energy on Mars? 
3. How much does it cost to go to Mars?  
4. How could humans get the resources they need for a colony on Mars? 
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Moon Pro/Con Chart 

 
Directions: 

From your reading, list the pros and cons of going to Moon. 
 

Pros Cons 
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Mars Pro/Con Chart 

 
Directions: 

From your reading, list the pros and cons of going to Mars. 
 

Pros Cons 
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