
Lesson 16 � Near Miss16.2 NASA EG-1997-08-104-HQ

  Lesson 16 � Near Miss

  Activity A: �Extra, Extra, Read All About It!�

Objective
Students will:

• apply science to daily life as they explore the implications of
a fictitious meteorite impact in the vicinity of their
community.

Background
From July 16 through July 22, 1994, fragments of Comet
Shoemaker-Levy 9 collided with Jupiter, with dramatic effect.  This
was the first collision of two solar system bodies ever to be
predicted and observed.  Shoemaker-Levy 9 consisted of at least 20
fragments with diameters estimated at up to 2 kilometers, which
impacted the planet at 60 km/sec.  The impacts resulted in plumes of
gas and dust which rose many thousands of kilometers high, hot
“bubbles” of gas in the atmosphere, and large dark “scars” on the
atmosphere which lasted for weeks.  Even after the main bodies had
hit, smaller bits of the comet continued to impact the planet.
Shoemaker-Levy 9 is gone now, and Jupiter is getting back to nor-
mal.  If the comet had hit Earth instead, the effects would have been
devastating.

About This Activity
Students will read about the
recent near miss of an Earth
crossing asteroid and about
the impact of comet
Shoemaker-Levy 9 on
Jupiter. They also have heard
about the impact that killed
the dinosaurs and most other
species.

Now students will consider
how they and other people
would react if an impact
occurred near their
community.  Students will
write articles for a newspaper,
reflecting the many different
reactions of citizens.

Materials for Activity A
❑ Student Sheet (pg. 16.6)
❑ paper and pencils

(computer if possible)

Procedure
Advanced Preparation
1. Reproduce Student Sheet as needed.
2. Review the background information above and the

background in Lesson 14, Activity A (pgs. 14.2-14.5), and
Lesson 15 (pg. 15.1).

Classroom Procedure
1. Students read background information and newspaper article

on Student Sheet.
2. After reading, have the students discuss how they feel about

knowing that there are large objects that could someday
impact the Earth.

3. Teacher asks, “What if a meteorite landed outside our
community and made a crater 30 meters across?”

4. Students discuss the question from different viewpoints.
Teacher leads the discussion to different professions.

5. Students write a newspaper article from the viewpoint of
different professionals.
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  Lesson 16 � Near Miss

  Activity B: Take My Advice

Dr. Hy “Rocky” Mountain
Geologist

Dr. Susan Starr
Astronomer

Dr. Mattie R. Wright
Meteoriticist

Col. Cathy “Crash” Carlston
Test Pilot

Major Ian Laser
Long-Range Weapons
Specialist

Secretary Lyons
Secretary of Defense

Representative B. Noble
Congressional Delegate
 from Texas

About This Activity
The activity starts with a
“simulated” meteorite impact
outside the community.  This
may follow Activity A or
stand alone.  Students take on
the roles of concerned
citizens and “experts” as they
conduct a town meeting held
to address their questions and
concerns about the event and
government plans for
safeguarding their
community from larger
impacts.  Students will need to
research information for the
panel discussion.  If the class
has completed many of the
lessons on meteorites and
asteroids, this activity could
be used as an assessment of
the knowledge gained by the
students.

Materials for Activity B
❑ question cards
❑ fact cards
❑ name placards for panel

members on left

Objectives
Students will:

• evaluate implications of scientific principles and the
findings of research.

• recognize that the scientific community has a vast amount of
information about meteorites and is aware of the hazards
associated with meteorite falls.

Background
Just as technology has provided a wide margin of safety from hurri-
canes (through early detection and warning), earthquakes (through
fault detection and architectural modifications), and other natural
disasters, scientists continue to watch for Earth-crossing asteroids and
meteors.  They study possible diversion and/or destruction of the
potentially dangerous ones.

NASA’s “Spacewatch” is one asteroid detection system which has
been placed “on line.”  In addition to detection, scientists have created
a number of crisis scenarios to consider how they would deal with a
threatened impact in the future.  Some possible actions to respond to
an impact crisis have been developed.  Suggested strategies include
exploding or diverting the incoming body.  The technology necessary
for implementing many of these defensive maneuvers is available
today.  One important element necessary to developing a defense
against any global threat is cooperation.  Scientists have traditionally
exhibited a willingness to cooperate with colleagues worldwide and
governments can follow their example.
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Question:  How will the
scientific community keep
citizens informed if there is a
real impact crisis?

Expert:  Dr. Susan Starr or
Secretary LyonsQuestion:   Do you know

what’s going to happen if an
asteroid hits us?

Expert:  Dr. Hy “Rocky”
Mountain, Geologist or
Dr. Mattie R. Wright,
Meteoriticist

Procedure
Advanced Preparation
1. Assemble background information.
2. Gather or identify research materials for questions and facts.
Classroom Procedure
1. Introduce the topic and provide the background necessary to establish a plausible non-

threatening, yet alarming impact event (see Activity A).
2. All students research the topic and prepare for the town meeting.  Each will produce fact cards

or information “crib sheets” for the expert of their choice.  Each will develop questions that will
challenge the experts and inform their community.  Allow students to see the cards above.

3. Set up the town hall meeting.  Panel members may be chosen at random, by the teacher, the
class, or by trying out for the teacher.

4. Read the following to the class:  “Our class is going to act out a nationally televised “town
meeting.”  It will be conducted to answer questions, allay fears, and develop community input
for an emergency plan to respond to the approach of a large meteor and its impending fall.  Our
panel members will represent science advisory and governmental officials.  The audience has
question cards, but anyone may ask questions.  Panel members may refer to their fact cards
when questioned, but remember that even the experts don’t have all the answers.  Just do your
best.”  (The teacher will act as panel moderator.)

5. Panel moderator starts the meeting with the statement: “There is concern that just as meteorite
falls have caused destruction in the past, such as the Tunguska Fall of 1908, future meteorites
could also pose a danger to life on Earth.  The purpose of this meeting is to answer questions
from the public about the threat of possible asteroid, comet or meteorite impacts, and to gather
input for an emergency plan.  We have assembled a panel of experts who have been studying
about asteroids, impacts, and the possible defenses against potentially dangerous meteors, both
before and after they actually strike the Earth.  I will now call for a question from the audience.”

6. Panel moderator ends the meeting with several summarizing statements.

Information :  Earth-crossing asteroids

are made of stony material, or metal.  We

know this from studies of meteorites and

spectral reflectance studies of asteroids.

Expert:Dr. Mattie R. Wright, Meteoriticist  or

Dr. Susan Starr, Astronomer
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  Exploring Meteorite Mysteries

  Student Sheet

Background
From July 16 through July 22, 1994, fragments of Comet Shoemaker-Levy 9 collided
with Jupiter, with dramatic effect.  This was the first collision of two solar system
bodies ever to be predicted and observed.  Shoemaker-Levy 9 consisted of at least 20
fragments with diameters estimated at up to 2 kilometers, which impacted the planet
at 60 km/sec.  The impacts resulted in plumes of gas and dust which rose many
thousands of kilometers high, hot “bubbles” of gas in the atmosphere, and large dark
“scars” on the atmosphere which lasted for weeks.  Even after the main bodies had
hit, smaller bits of the comet continued to impact the planet.  Shoemaker-Levy 9 is
gone now, and Jupiter is getting back to normal.  If the comet had hit Earth instead,
the effects would have been devastating.

“In May 1993, the Earth survived a near
miss by an asteroid.  This “projectile” was
about 10 meters in diameter and weighed
about 5.4 million kilograms — about the
mass of a Navy destroyer!   A group
called Spacewatch in Arizona discovered
it after it had passed within 145,000
kilometers of Earth!”

Adapted from: Houston Chronicle,
Monday, June 21, 1993.

Undetected asteroid streaks
perilously close to Earth
by Blaine P. Friedlander
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“How
can I use
them?”

Exploring Meteorite Mysteries
Lesson 17 � Asteroid Resources:

The Stepping Stone to Beyond

About This Lesson
In teams, students will
research and document some
of the requirements for
mounting an expedition to an
asteroid.  Activity B allows
the students to simulate a
miniature mining expedition
of an edible asteroid.

Objectives
Students will:

• actively explore the potential resources available to space
travelers through research, assessment, team cooperation,
and exploration simulations.

• develop the background to make the connection between
meteorite research and potential planetary resources.

• map and core an edible asteroid.

Background  —  What can we get from an asteroid?
 Two types of materials on asteroids appear to be attractive for
mining - metals and volatiles.  Both of these are essential for space
travel.  The cost of launching any material from the Earth is
extremely high, so useful materials which are already in space can
be very valuable.

Most of the asteroids are found in orbits between Mars and Jupiter.
However, several hundred have orbits that bring them close to the
Earth.  Rocket trips to some of these “near-Earth” asteroids would
use even less fuel than a trip to the Moon, though the travel time to
an asteroid might be much longer.

Metals - An asteroid of the composition of an ordinary chondrite
could be processed to provide very pure iron and nickel.  Valuable
byproducts would include cobalt, platinum, gallium, germanium,
and gold.  These metals are basic to the production of steel and
electronic equipment.  Some metals from an asteroid mine might
even prove valuable enough to be returned to Earth.  Iron meteories
are high grade ores.

Volatiles - Water, oxygen, and carbon compounds are useful in any
space settlement, both for life support and for producing rocket fuel.
These volatiles could be found in an asteroid that resembles a
carbonaceous chondrite or the nucleus of a former comet.  Water
contents may range from 5-10% by weight for a chondrite to 60%
by weight for a comet nucleus.  In some asteroids large quantities of
sulfur, chlorine and nitrogen may also be available.

(Adapted from “Asteroid Resources” by
John S. Lewis in Space Resources, NASA
SP-509, Vol. 3, pg. 59-78, 1992)
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  Lesson 17 � Asteroid Resources

  Activity A:  Exploration Proposal

Objectives
Students will:

• plan an expedition or other large engineering project.

• investigate options in many aspects of space flight.

• present their options, reasoning, and recommendations to the
group.

Scenario

Time: Sometime in the next century.

Place: Earth.

NASA, in cooperation with national and international space
agencies, is planning for human exploration of the outer solar
system.  The intention is to send expeditions to the moons of Jupiter,
Saturn, Uranus, and Neptune to explore, collect samples, and search
for clues to the beginnings of the solar system.  It is impractical to
send all the rocket fuel and consumables (drinking water, air, food)
from the Earth because they are heavy, bulky items.  Therefore,
NASA is looking for sources of rocket fuel and consumables at an
intermediate destination, the asteroid belt.  Your class has been
selected to plan a prospecting expedition to the asteroids to look for
resources that could be turned into rocket fuel, drinking water, etc.

Materials for Activity A
❑ resource materials about:  space travel, space resources,

asteroids, rockets, space shuttle, spacecraft
(see Education Resources, pg. B.2)

❑ personal log (journal)
❑ art supplies
❑ Student Background sheet (pg. 17.7)

Procedures
Advanced Preparation
1. Read background material.
2. Assemble research materials or know where students may

find them.
3. Copy Student Background sheets as needed.

About This Activity
This is a group-participation
simulation based on the
premise that water and other
resources from the asteroid
belt are required for deep
space exploration.  The class
will brainstorm or investigate
to identify useful resources,
including water, that might be
found on an asteroid.  Teams
of students are asked to take
responsibility for planning
various aspects of an asteroid
prospecting expedition, and to
present the results of their
planning.

The students should learn that
a large project requires the
cooperation of many different
teams, considering many ideas
and needs.  Elementary level
classes could focus on the
simplest aspects of vehicle
design, hardware and
personnel; advanced level
classes could also consider
financing for the mission,
criteria for crew selection,
Earth support teams, training,
and maintenance, etc.
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Classroom Procedure
1. Present background for the problem, and then brainstorm what facts about asteroids might be

needed to prepare for a mission that would prospect for water, oxygen, or metals.
2. Brainstorm the important components that must be designed or built to mount a prospecting

expedition to an asteroid.  Topics to be addressed may vary, depending upon the grade levels
of students, availability of information and materials, etc.  They could include:  propulsion
(type of rocket), power, life support, communications, financing (including valuable things
that could be mined on an asteroid and returned to Earth), crew selection (including human
vs. robotic), ground support, vehicle design, maintenance, prospecting tools, and training.

3. Each team selects a topic from those suggested —  all members of the team should reach
consensus.

4. Teams will research and document their topic, keeping a log of sources investigated, relevant
data found, relevant conversations, meetings, etc.  The research should include a “major
points” outline, visual aids, references used, and list of possible problems to be resolved
through research.  Teams should also list “interfaces” with other aspects of the expedition
design, (e.g., the electrical power team needs to know how large the crew is, how the life-
support system runs, and whether the prospecting tools require electricity).

5. Team results should include the basic questions or trade-offs for their part of the prospecting
expedition, advantages and disadvantages for each option (e.g., power from solar cells versus
power from a nuclear reactor), and a recommendation of which option is best for the
expedition.  Groups should present their results to the class.

Questions
1. Why do humans explore?
2. Where does the money for space exploration come from?
3. Might the money be spent better on the many problems on Earth?
4. What are possible economic benefits of space exploration?
5. Might a lunar base be cheaper to run than a space station in low-Earth orbit?
6. What are the advantages/disadvantages of gender-mixed crews?
7. What are the different abilities of human crews and robotic instruments (e.g. compare initiative,

adaptability, hardiness, need for life-support)?
8. What types of support teams (on Earth or other home base) are necessary to a mission? Consider

human and/or robotic crews.
9. How does destination and crew selection affect vehicle design?
10. What skills/programming would astronauts/robots

need during each phase of a mission?
11. Imagine some emergencies that might occur in

flight.  How might we plan to deal with them?
What kinds of problems could not be fixed in a
spacecraft millions of miles from home base?

Extensions
1. Create a web showing the interconnections of

support personnel necessary to a mission.
2. Research and debate “Human vs. Robotic

Exploration.”
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  Lesson 17 � Asteroid Resources

  Activity B:  Prospecting on Asteroids

Materials for Activity B
This will make one large or
two small “asteroids” for
about 10 students (groups
may take turns).

❑ 1 large package of
chocolate sandwich
cookies

❑ 10-20 grapes (depends on
size of grapes)

❑ 1  large bag of marshmallows
❑ 1 stick of margarine
❑ 40 peanuts

(approximate)
❑ 1 large microwaveable

bowl
❑ 2 containers to hold

crushed cookies
❑ 1 heavy glass or other

object to crush cookies
❑ microwave
❑ spatula
❑ waxed paper
❑ refrigerator
❑ apple corers, knives, or

cork borers
❑ toothpicks
❑ small tabs for labels
❑ Student Worksheet

(pg. 17.8)
❑ metric ruler
❑ pens/pencils

Objectives
Students will:

• devise and carry out an investigation plan to prospect for
resources on an artificial asteroid.

• use reasoning, observation, and communication skills.
• map an edible asteroid.
• conduct coring or digging excavations to assess and report

the “mineral resources” available.

Background
Scientists have found that meteorites contain materials that could be
useful to support space travel.  Asteroids are the source of many
meteorites; therefore, it has been proposed that mines and
manufacturing plants on asteroids would be able to supply or
replenish needed consumables for deep space expeditions.

Some of the resources include, but are not limited to:
water - found in minerals in carbonaceous chondrites (used
for life support or rocket fuel)
diamonds or platinum - found in ureilites (monetary or
industrial value)
iron, nickel, cobalt, or gold - found in ordinary chondrites
and irons (industrial value)
fine surface materials similar to soils - (for nutrient or
plant growth material, insulation, or building blocks)
gallium or germanium - found in ordinary chondrites (used
for electronic circuitry)
oxygen - can be extracted from minerals (used for life
support and rocket fuel)
carbon - found in carbonaceous chondrites (used for life
support and manufacturing)

Procedure
Advanced Preparation
1. If the teacher will be making the “asteroid(s),” allow at least

10 hours of refrigeration before class time (see classroom
procedure and recipe on page 17.6).

2. If the class will make the “asteroid(s),” allow two class
sessions for this activity.

3. Assemble or assign materials.
4. Review the background material.

About This Activity
This activity allows students
to simulate a miniature mining
expedition to an edible
asteroid.
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Classroom Procedure
Day 1

1. Discuss resources on asteroids; brainstorm the material needs of deep space travelers.
2. Establish and assign tasks (may be based on Activity A or Background

Information).
3. Students decide what and why they could prospect on asteroids.
4. Team tasks:  make an edible “asteroid”, class or team determines what the ingredients

represent (see recipe directions below).
Day 2

5. Exchange “asteroids” with another team (to make the coring a discovery).
6. Name the “asteroid” (see naming criteria in Lesson 4 — The Meteorite-Asteroid

Connection).
7. Draw or map the “asteroid” using the student worksheet; illustrate in detail.
8. Locate the best site for a core sample (a deep cylindrical hole) that will help

determine the interior resources.
9. Mark the core location on the map, and on the “asteroid,” using a small flag or toothpick.
10. Take one or more core samples using a sharp apple corer or knife.
11. Draw and describe the core on the Student Worksheet, noting the type and amount of

“mineral resources” present.
12. Write a brief report to headquarters on Earth, describing the research, findings,

 and suggestions for further research.

Questions
1. Why would we want to go other places to mine?
2. If the resources of an asteroid are needed to support a deep space exploration mission, where

would be a better place from which to launch a resource mining expedition: Earth, a space
station, a lunar base, other?  Why?

Extensions
1. Create a poster indicating the substances and resources that could be found or produced on

different planets, moons, and asteroids.  Use information scientists have learned from meteorites
and lunar materials.

2. Estimate the cost differences of launching a mining operation from various “jumping off” places.
3. Construct a prototype of a mining facility located on the planetary body of your choice.
4. Set up a booth at a

science event to
demonstrate your
concept for a mining
facility.

Aster-
oid

Painting courtesy of Dennis Davidson, American Museum of Natural History, Hayden Planetarium.
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Recipe*
See materials list for ingredients

1. Remove filling from approximately 8 cookies, crush cookies into fine particles and
set aside on waxed paper for step 7, save filling.

2. Crush remaining cookies (with fillings) into medium-large pieces (add filling from
step 1).

3. Mix grapes and peanuts with crushed cookies.
4. Place margarine and marshmallows in microwaveable bowl and melt thoroughly, stir.
5. Combine marshmallow mixture with cookie mixture, blend gently but thoroughly.
6. Using lightly buttered hands, gather the gooey mass into an “asteroid” shape, add

“impacts” or “collision fragments” by making indentations in the warm mass.
7. While still warm, roll the “asteroid” in crushed chocolate cookies (this creates a regolith

or soil-like surface layer), immediately wrap firmly in waxed paper.
8. Refrigerate overnight.

* For typical asteroid shape and topography, review the picture of asteroid Ida in the slides
and below.  This recipe will produce a very dark surface, possibly like a “C” class
asteroid,  which might correspond to carbonaceous chondrite meteorites.

Asteroid Ida
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   Lesson 17 � Asteroid Resources

  Student Background:  Activity A

Scenario

Time: Sometime in the next century.

Place: Earth.

National and international space agencies are cooperating
to plan for human exploration of the outer solar system.
Their intention is to send expeditions to the moons of Jupiter,
Saturn, Uranus, and Neptune to explore, collect samples, and search for clues to the
beginnings of the solar system.  It is impractical to send all the rocket fuel and
consumables (drinking water, air, food) from the Earth because they are heavy,
bulky items.  Therefore, the space agencies are looking for sources of rocket fuel and
consumables at an intermediate destination, the asteroid belt.  Your class has been
selected to plan a prospecting expedition to the asteroids to look for resources that
could be turned into rocket fuel, drinking water, etc.

Background  —  What can we get from an asteroid?
Two types of materials on asteroids appear to be attractive for mining - metals

and volatiles.  Both of these are essential for space travel.  The cost of launching any
material from the Earth is extremely high, so useful materials which are already in
space can be very valuable.

Most of the asteroids are found in orbits between Mars and Jupiter.  However,
several hundred have orbits that bring them close to the Earth.  Rocket trips to some
of these “near-Earth” asteroids would use even less fuel than a trip to the Moon,
though the travel time to an asteroid might be much longer because the asteroid is
not orbiting Earth.

Metals - An asteroid of the composition of an ordinary chondrite could be
processed to provide very pure iron and nickel.  Valuable byproducts would include
cobalt, platinum, gallium and germanium.  These metals are basic to the production
of steel and electronic equipment.  Some metals from an asteroid mine might even
prove valuable enough to be returned to Earth.  Iron meteorites are high grade ores.

Volatiles - Water, oxygen, and carbon compounds are useful in any space settle-
ment, both for life support and for producing rocket fuel.  These volatiles could be
found in an asteroid that resembles a carbonaceous chondrite or the nucleus of a
former comet.  Water contents may range from 5-10% by weight for a chondrite to
60% by weight for a comet nucleus.  In some asteroids large quantities of sulfur,
chlorine and nitrogen may also be available.

(Adapted from “Asteroid Resources” by John S. Lewis in Space Resources, NASA SP-509, Vol. 3, pg. 59-78, 1992)
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Exploring Meteorite Mysteries

Lesson 18 � Antarctic Meteorite
Teams

“Is there a
career for
me?”

Objectives
Students will:

• view slides and read about meteorite collecting.

• explore science careers.

• evaluate characteristics and skills of scientific teams dealing with
meteorites.

• create scientific teams.

• make written and oral presentations about chosen scientific
teams.

Background   —  Antarctic Meteorite Teams
Antarctica is a special place for collecting meteorites.  Since the discov-
ery of nine meteorites on the ice in 1969, over 17,000 fragments of
meteorites have been recovered by U.S., Japanese, and European
expeditions.  Several factors that contribute to this huge number of
meteorites are listed below.

— It is easier to find meteorites on ice than on soil or vegetation, so
many small meteorites are recovered on the ice.

— The movement of Antarctic ice helps to concentrate meteorites
where the ice comes to a rock barrier.  This concentration makes
it difficult to tell which meteorites are individuals and which are
fragments from large meteorite showers.  Thus the 17,000
meteorite fragments may come from only 3,000 separate
meteorites.

— The ease of collecting large numbers of meteorites led to system-
atic searches by various national and international groups, which
in turn led to discovery of many more meteorites.

The recovery of large numbers of Antarctic meteorites led to an in-
creased interest in studying meteorites in laboratories around the world.
Facilities were created where the new meteorites could be classified,
distributed and stored.  Meteorite recovery, curation, and research,
is done by teams of scientists working together on a common goal.  Each
of the teams has a leader, an assistant leader and several workers with
different qualifications.  Factors that help in the selection of team members
are education, experience, special skills and sometimes personality — age,
race, and gender are less important.

About This Lesson
This lesson is designed to
enhance students’ awareness
of scientific career possibilities
and requirements.  A series of
slides will provide students
with background information
about expeditions to
Antarctica to recover
meteorites.  Meteorite curation
and research will be
discussed, emphasizing
education and skill
requirements.  After
considering potential team
candidates, students will work
in cooperative groups to
create three scientific teams
that deal with the recovery,
curation, and study of
meteorites from Antarctica.
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Materials
❑ Slide Set, Antarctic Meteorite Teams, projector

and screen
❑ Student Background reading — Antarctic

Meteorite Teams (pgs. 18.5-18.7)
❑ Member Profiles for Prospective Antarctic

Meteorite Teams — Profiles of scientists and other
potential team members (pgs. 18.8-18.9, one for
each student)

❑ large sheet of paper and markers to record
results, per group

Procedure
Advanced Preparation
1. Assemble materials.
2. Review background.
3. Consider possible options listed in step 3 of

Classroom Procedure and the extensions at the end of the lesson — incorporate if desired.
4. Copy Member Profiles and Student Background sheets as needed.

Classroom Procedure
1. Show slide presentation about Antarctic meteorites.
2. Conduct a teacher led discussion or brainstorm session to explore the importance of team members

who are skilled and cooperative. (What skills and qualities do Antarctic Meteorite team members
require?)

3. Divide students into three or more groups.  Distribute Member Profiles and Student
Background sheets to each student.
Options:

•  Use the profiles as they are listed and give each team a full listing.
•  Cut individual profiles into strips and have students draw by separate gender groupings.
•  Cut off the number and gender designation on each profile and let students draw slips
    randomly.
•  Have students make up their own profiles.

Note:   A profiled person may fit on several different teams (this really happens).
4. Each group has the responsibility of creating one of the following teams: collection, curation, or

research.  There may be more than one team per category.  (The teacher may help guide groups to
ensure that at least one of each team category is formed.)

5. At some time in the group discussion have each student select a “person” whom they will represent in
this activity.  Selections are made from the Member Profiles for Prospective Antarctic Meteorite
Teams or from profiles created by the students.

6. Groups evaluate team members’ skills and education first.  Then decide what team category they will
best be able to create as a whole group.  Students may make up additional qualifications or skills for
any of the profiled people.  Consider the years of “experience” and expand on the possibilities.
There are many people working in fields not associated directly with their degree(s).  Flexibility will
be necessary — some individuals may need to move to another group if skills do not match the
teams’ needs.
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7. Make specific job assignments for each person based on the
needs of the team and the individual characteristics and skills.
Make up information about the character and abilities of your
“person” that will allow them to be better team members.
(Individuals might be chosen for more than one team and have
different roles on each team.)

8. The groups’ choices and job assignments should be recorded
and shared with the class.  Groups should be prepared to explain
their decisions.

Questions
1. Imagine that you are the organizers of an expedition to collect

meteorites.
— What kinds of personality traits would make the team’s job

more enjoyable?
— What specific items would you include in your plan for

transportation, clothing, shelter, food, water, and
communication?   Explain why you need each item.

— What would you do in your spare time on the meteorite
collecting expedition?

2. What other things, in addition to education, interests and skills, would
be important in choosing your meteorite collection, curatorial, or
research team?  What other things would not be important?

3. Would you actually want to collect, curate or study meteorites?
Explain your answer.

Vocabulary
curation, research, classification, expedition, technician, Bachelor’s
Degree, Master’s Degree, Doctor of Philosophy (Ph. D.)

Evaluation
The groups’ lists and explanations could be used as the evaluations of
this activity.

Extensions
1. The class could be required to reach a consensus for one set of

teams based on the individual group recommendations.
2. Each group could role play the team members and introduce them-

selves to the class.
3. Each group member could choose a team applicant and write an

acceptance/rejection letter explaining the group’s decision.
4. Research other historic Antarctic expeditions and compare them to

present day expeditions.
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  Lesson 18 � Student Background

  Meteorite Recovery Team

Collecting meteorites in Antarctica is a difficult and potentially dangerous task.  Antarctica is
the coldest continent on Earth, with summer temperatures of 0 to -25°C and wind chills that
make it feel much colder.  Teams work for about two months during Antarctic summer
(November to January) in the remote regions along the Transantarctic Mountains.  Because
meteorites are found long distances from the few scientific bases, teams are transported to
camps by air and must have everything they need to survive.  They have lots of food and fuel,
special clothing and tents for protection, snowmobiles for transportation, and radios for
communication.

Team Members — Their Skills, Duties, and Responsibilities
Team Leader and Assistant

— have scientific backgrounds.
— write the proposal for funding and support to the National Science Foundation

which operates bases and oversees Antarctic science.
— plan which locations to search for meteorites.
— arrange for transportation and equipment.
— select the other team members and lead the field expedition.

Ice Specialist
— is responsible for finding safe routes on ice and avoiding crevasses.
— manages the mapping project and prepares a computer database of locations of all

meteorites.
Team Members  (3-4)

— are scientists or science students selected by the leaders for their interest in
meteorites and desire to work in Antarctica.

— are in good health and
physical condition.

— are often from the curation
and research teams.

— have a personality suitable
to working and living
closely with team members
for two months in this
isolated, hazardous
environment.  The members
of U.S. teams have included
both men and women of many
nationalities, with ages ranging
from under 30 to over  60.
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  Lesson 18 � Student Background
  U.S. Antarctic Meteorite Curation Teams

There are two curation teams, one at NASA’s Johnson Space Center and the other at the
Smithsonian Institution’s National Museum of Natural History.  They share the tasks of classi-
fication, distribution, and storage.  Each team consists of curators, scientists, specialists, and
technicians.  Duties of team members are often interchangeable.  Curatorial staff members may
have a variety of educational backgrounds. Members of the curation team may also serve on the
collection team.

Team Members — Their Skills, Duties, and Responsibilities
Curators

— write funding proposals.
— interact with administrators, oversight committees, other curators, the field team,

research scientists, and the general public.
— classify both Antarctic meteorites and other meteorites sent by individuals.
— direct the work of the laboratory scientists, computer specialists, and technicians.
— publish classifications in newsletters and bulletins.
— some also conduct research projects.
— some work on public displays and education.

Computer Specialist
— manages the database of meteorite classifications and weight inventories.
— prepares data for publication in newsletters and reports to administrators and

committees.
Laboratory Scientists

— do the actual handling of meteorites.
— describe new meteorites in laboratory notes.
— take subsamples to distribute to researchers.

  Technicians
— prepare meteorite thin

sections for microscopic
examination and analysis.

— maintain the laboratory
equipment, and clean
special tools and
containers.
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  Lesson 18 � Student Background

  Meteorite Research Team

   Meteorite Research Team
The research group usually consists of university or college professors, research staff, post
doctoral associates, graduate, and undergraduate students.  All members of the team need to be
skilled in the use of computers.  Members of the research team participate on the collection
team.

Team Members — Their Skills, Duties, and Responsibilities
Lead Researcher

— is usually a professor who teaches classes or may be a research staff member of an
 institute.

— writes research proposals to secure funding.
— directs the research.
— writes some of the papers reporting the results.
— makes oral presentations to colleagues at scientific meetings.

Research Associate/Assistant
— is a research staff member, a post doctoral associate, or sometimes a graduate

student.
— conducts much of the actual research, including requesting meteorites from the

curation team.
— interprets and reports the results.
— writes papers.
— makes oral presentations to colleagues at scientific meetings.

Technician
— may be a regular employee or a student employee in training to be a technician or

scientist.
— maintains and operates the

laboratory equipment.
— does many of the experiments

or analyses.
— contributes to written

articles.
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Member  Profiles  for  Prospective  Antarctic  Meteorite Teams

Member Education / Experience Interests / Skills

# 1 Geology Univ. of Hawaii Backpacking
Female Masters Degree Cross-country skiing

# 2 Communications U.S. Army Computer programming
Female Bachelors Degree + 8 years Reading

# 3 Creative Writing Alvin Community College First aid
Male Associates Degree + 15 years Photography

# 4 Chemistry Texas A&M - Ph.D. Student Piano
Male Masters Degree + 2 years Gourmet cooking

# 5 Agriculture Texas Tech Bird watching
Male Bachelors Degree + 10 years Ham radio

# 6 Pilot U.S. Navy Horses
Male Bachelors Degree + 5 years Stamp collecting

# 7 Physics/Geochemistry Oregon State Univ. Sail boarding
Female Ph. D. + 5 years Classical music

# 8 Physical Sciences Univ. of Texas at Dallas Baking bread
Female Bachelors Degree + 40 years Computers

# 9 Accounting Univ. of California Surfing
Male Bachelors Degree + 15 years Restoring cars

# 10 Math Univ. of Texas - Ph.D. Student Geology
Female Masters Degree + 5 Years Conservation

# 11 Astronomy/ Univ. of Arizona Tennis
Male    Planetary Science Ph. D. + 15 years Car repair

# 12 English Univ. of Houston Desktop publishing
Male Masters Degree + 5 Years Bicycling

# 13 Mechanical Engineer Southern Methodist Univ. Golf
Female Masters Degree + 1 year Chess

# 14 Business Austin College Sailing
Male Bachelors Degree + 2 years Microscopes
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# 15 Physical Education/ TCU - Ph.D. Student Stock market analysis
Female        Geochemistry Masters Degree + 10 years Weaving

# 16 Forestry Univ. of Alaska Woodcarving
Female Ph.D. + 1 year Cooking

# 17 Music Rice Univ. Electronics
Female Masters Degree + 5 years Texas history

# 18 Chemical Engineer Baylor Univ. Archery
Male Masters Degree + 2 years Videotaping

# 19 Electrician San Antonio Comm. Coll. Soccer
Male Associates Degree +15 years Radio controlled airplanes

# 20 Theater Trinity Univ. Short story writing
Female Bachelors Degree + 5 years Rock climbing

# 21 Dentist Louisiana State Univ. Model building
Male DDS + 5 years Crossword puzzles

# 22 Psychology Univ. of Florida Jet skiing
Male Masters Degree + 15 years Horses

# 23 Marine Biology Univ. of Delaware Opera
Female Masters Degree + 5 years House building

# 24 Photography U.S. Air Force Kayaking
Male Masters Degree + 2 years Bowling

# 25 Electrical Engineer Univ. of Oklahoma Running
Male Bachelors Degree + 30 years Square dancing

# 26 Electron microscopy Arizona State Univ. Meteorites
Male Ph.D. + 15 Body building

# 27 Political Science Georgetown Univ. Marine mammals
Male Bachelors Degree + 25 years Canoeing

# 28 Scientific Illustrator Univ. of Michigan Gardening
Female Masters Degree + 25 years Karate

# 29 Computer Science Miss. State Univ. - Masters Student Baseball
Male Bachelors Degree + 10 years Sewing

# 30 Librarian Univ. of Missouri Exploring caves
Male Masters Degree + 5 years Cooking ethnic food
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  Exploring Meteorite Mysteries

  Lesson 19 � The Daily Shooting Star
“What
can we
believe?”

Objectives
Students will:

• read prepared tabloid articles about meteorites.

• determine whether news articles are fact or fiction.

Background
Truth is often stranger than fiction and sometimes it is difficult to
distinguish between the two.  Newsstands are filled with tabloids
thriving on our fascination with the outlandish.  Articles pertaining
to space and associated subjects are common and sometimes sound
plausible.  Since many of the things scientists have learned from
meteorites are hard to believe, they lend themselves perfectly to this
type of media.

Procedure
Advanced Preparation
1. Copy articles from The Daily Shooting Star or prepare

transparencies.
Classroom Procedure
1. Instruct students to read articles and determine which are

fact or fiction.  Each may privately record decisions and
keep for future reference if this is being used as a
preassessment.

2. If desired, take a true/false class vote and keep results
for later review.

Note:  Just as the scientific study of meteorites leads us to
question the early origins of the universe, these
articles were designed to engender uncertainty.
Competition is not the focus of this exercise.

3. Ask students to justify their decisions on a
voluntary basis and allow non-judgmental
discussion — students just might have to eat their
words otherwise!

4. Upon completion of the unit, repeat steps 1 and 2.
Compare the two sets of responses.  Requiring
justification for answers that changed would be a good
assessment tool.

About This Lesson
The Daily Shooting Star uses
a tabloid format to generate
interest in meteorites.  The
articles may be used as an
introduction or preassessment
before any lessons are started,
or it may be a final assessment
after the units are completed.

Materials
❑ The Daily Shooting Star

(pgs. 19.3-19.8)
❑ writing materials
❑ blackboard and chalk
❑ overhead projector and

markers
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Questions
1. Is there one or more specific thing(s) in the article which influenced your decision about its truth

or falsehood?
2. Describe articles you have read in the past which remind you of those you just read.  What topic

was addressed, did you believe the material presented, why or why not?
3. What difficulties might an author of articles about space encounter?
4. Identify concepts in any of the articles which might be considered to be beyond today’s

technology but within reason in the future.

Extensions
1. Allow students to write their own sensational scientific articles, based upon truth or fiction.

Local newspapers often run material related to scientific topics which may be used for the “truth”
articles and “the sky is the limit” when composing the fiction.  “Yellow journalistic” tabloid
articles provide useful models; however, care should be taken.  Some of these articles tend to be
risqué.

2. Allow students to prepare and present a dramatic presentation of either true or false articles.  A
showcase might be presented for younger students where the audience votes on whether they
believe the dramas to represent truth or fiction.  This could be followed by a “confession session”
in which actors emphasize the amazingly true vignettes and tell what was wrong with the
fictional ones.

3. If it is available,  play a tape of the original “War of the Worlds” radio broadcast for the class.  If
it is unavailable read a shortened version to them.  Follow up with information about the panic
audiences experienced when this broadcast aired in the late 1930’s.  Instruct students to compare
the response of that first audience to the response they would expect of a modern day audience.

4. Have groups create and perform commercials for products using meteorites, micro-meteorites,
etc., claiming an end to baldness, super-human powers, etc.  Packaging and promotional
considerations may be included.

Tabloid Answer Key

1. True Amateur  Astronomer Discovers Comet
2. True Annihilation Narrowly Avoided
3. False Intelligence Enhancing Meteorites  No studies have been done, nor has the

need for any been confirmed.
4. False Extraterrestrials Hurl Rock at Earth  No evidence has been found of

extraterrestrial life; however, 65 million years ago an impact did cause
massive destruction.

5. False Longevity Secret Revealed  No studies have been done.
6. True Giant Impact Thought to Cause Mass Extinctions
7. False Huge Diamond Discovered in Meteorite  Although diamond chips have been

found in meteorites, none of significant weight has ever been discovered.
8. True History of Solar System Revealed
9. True Oldest Meteorite Found
10. False Phenomenal New Energy Resource Discovered  No technology exists

for the harnessing of either lightning or streaking meteors.
11. True Microbes from Mars


