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EARTH SCIENCE WEEK

Making Connections

W

e humans live, survive, and thrive through our ongoing
relationship with the planet. Human activity is influenced
by—and profoundly influences—the Earth systems
of the geosphere (earth), hydrosphere (water), atmosphere (air),
and biosphere (living things). The geosciences are essential to
understanding this ongoing interaction.
That’s why Earth Science Week 2017 focuses on the theme of
“Earth and Human Activity,” encompassing topics as diverse as
energy, technology, climate, the environment, natural disasters,
industry, agriculture, recreation, and tourism. The celebration’s
learning resources and activities are engaging young people and
others in exploring this theme.
How can you explore the complex relationship between human
activity and the planet’s natural systems and processes? Start with
a visit to the Earth Science Week website (www.earthsciweek.org).
Check out new links to educational resources and information.
Engage young people and others in discovering how Earth science
reveals the natural change processes that make up our world.
And keep learning about Earth science throughout the school year.
Use this calendar, which features education resources, important
geoscience dates, and exciting academic activities linked to the Next
Generation Science Standards. Connect with geoscience learning all
year long!

Geoff Camphire
Outreach Programs Manager
American Geosciences Institute

Linking to Earth Science Week
• publicizing the message that Earth science
is all around us,
• encouraging responsible stewardship of
the planet through an understanding of
Earth processes,
• providing a forum where geoscientists can
share their knowledge and enthusiasm
about the Earth and how it works, and
• making learning about Earth science fun!

T

his year, you’re invited to join the
tens of millions of participants in all
50 states and nations worldwide
who are celebrating Earth Science
Week. Now in its 20th year, this exciting
event has grown steadily in momentum
and participation since the American
Geosciences Institute held the first Earth
Science Week in 1998.
Every year, people in schools, workplaces,
civic centers, and elsewhere celebrate
Earth Science Week to help build public
understanding and appreciation of the Earth
sciences, promote recognition of the value
of Earth science research, and encourage
stewardship of the planet. Earth Science
Week serves the geoscience community by:
• giving students new opportunities to
discover the Earth sciences,
• highlighting the contributions made by the
geosciences to society,

Whether you are a faculty member, student,
parent, geoscientist, or an ordinary citizen,
you can play a leading role in Earth Science
Week. On the event’s website at www.
earthsciweek.org, you’ll find ideas and tips
for planning activities at your school or
workplace, along with contact information
for geoscience resources in your area where
you can work with local geoscientists to
plan activities.
In addition, this calendar features a variety
of exciting activities that you can conduct—
in the schoolyard, at home, or elsewhere
in the community—to explore the theme
“Earth and Human Activity.” This year’s
theme encourages people everywhere to
learn about the dynamic interactions of
humanity with the planet’s natural systems.
Let us know how you are planning to
celebrate! Send us an email at info@earth
sciweek.org. Celebrate Earth Science Week:

OCTOBER 8–14, 2017!
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How can you get involved? Explore the
Earth Science Week website at www.
earthsciweek.org. You’ll find a host
of tools designed to make your event
experience easy, fun, and rewarding!
On the website, you’ll see a list of tips
to help you share your Earth science
knowledge with young people, lead
an excursion, or attend an event in
your area: A planning checklist, tips
for fundraising, recommendations for
working with the news media, ideas for
events, educational activities, ways to
get official recognition, downloadable
logos and images, kit ordering
information, a map of potential partners
and activities near you, and much more.
To stay up-to-date on the latest
developments and upcoming activities,
subscribe to the Earth Science Week
Update electronic newsletter at
www.earthsciweek.org. Check it out!

AUGUST 2017
LEARNING ACTIVITY:

Liquefaction
Grade Level: 5-10
Materials
•
•
•
•
•
•
•
•
•
•

4 quarts of topsoil
4 quarts of sand
4 quarts of dry peat
3 liters of water
1 liter measuring cup or
graduated cylinder
3 plastic shoebox-sized
containers (about 6 quarts)
A large container in which the
three smaller containers can
slide around
Enough Legos™ or other
building blocks to make an
8cm x 10cm house
Metric ruler
Pen

Source: Soil Science Society of America.
Adapted with permission.

When it comes to slipping, sliding, and stability in soils, the key
word is “liquefaction.”

DEPTH OF HOUSE SINK (CM) BY SOIL TYPE
PEAT

Procedure
1. H
 ypothesize which soil type—peat, sand, or topsoil—will be
most resistant to liquefaction.
2. Fill each of small plastic container about 2/3 full—one with sand,
one with topsoil, one with peat.
3. Use the Legos™ to build a “house” about 8cm x 10cm.
4. Add 1 liter of water to the topsoil. Place the model house on top
of the soil. Place the soil container in the middle of the larger
container.
5. Use the ruler to measure the house’s height—from the soil surface
to the top of the house—and then place the containers on a flat
surface.* With a partner, roughly shake the outside container for
40 seconds. Do not lift the containers off the surface.
6. While shaking, observe the soil.
7. Re-measure the house’s height. Record in the table here.
8. Remove the house from the topsoil.
9. Even out the soil surface and repeat steps 4-6 twice.
10. Repeat steps 3-7 with sand, then with peat. Each soil medium
gets three repetitions.

TOPSOIL

Trial 1

During an event like an earthquake, liquefaction is the process by
which saturated soil behaves like a liquid. This can be problematic,
as a liquid soil loses structure and can cause buildings to sink,
foundations to crack, and soil to slide down slopes all at once.
How does the type of soil affect how much a house will sink or shift
during an earthquake? Conduct an experiment to test your ideas!

SAND

Trial 2
Trial 3
Mean Measurement
Notes On House Shift
(Front, Back, Side, Etc.)

Questions
•
•
•
•

How did the soil behave when shaken? When still?
What patterns did you observe?
Which soil provided best stability? Why?
Based on this experiment, what do you think happens to buildings
in earthquakes? Can you find photos on the Internet to confirm
your hypothesis?

Further Exploration
• Try the experiment with “houses” of different weights.
• Try it with different amounts of water.
• Come up with your own variable to test.
SSSA thanks sixth-grader Joshua Miller, who shared this experiment
with us from his 2015 entry in the Colorado State Science Fair.
* Take care to protect the surface of the bench, desk, or whatever surface you use.
Some sand grains may fall between the shaken container and the surface and may
cause scratches.

NGSS 3-D Learning
• S cience and Engineering Practices—Developing and Using Models
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Stability and Change
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Did You Know?
Hurricane Andrew
(Category 5) Hits Florida and
Louisiana, 1992

Did You Know?
Hurricane Katrina
(Category 5) Strikes Florida,
Later Louisiana, 2005

Friendship Day

13

Did You Know?
Hurricane Camille (Category 5)
Strikes Mississippi, Louisiana
and Virginia, 1969

20

21

22
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Did You Know?
Florissant Fossil Beds National
Monument, Renowned for
Insect Fossils, Authorized 1969

27
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Did You Know?
Colonel Edwin Drake Drills
First U.S. Oil Well in Titusville,
Pennsylvania, 1859
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SEPTEMBER 2017
LEARNING ACTIVITY:

Humans and Water, Past to Present
Grade Level: 3-9
Materials
• Computer with internet access

Humans use lots of water. We need it for various activities, including
agriculture, transport, washing, and recreation. Most importantly,
we need to drink fresh water to stay alive. Today, in many regions
around the world, fresh water comes straight to where we need
it. But in some places, people must carry gallons of water from the
closest stream, river, lake, or well to their homes.
Access to water and the ability to move water from its source to
where it is needed are important considerations for any groups
making decisions about where they should build their homes and
cities. This was also true in the past. Ancient villages, towns, and cities
were located near fresh water sources like rivers, lakes, and oases. In
addition, people often built reservoirs and tanks to collect rainwater.

Pegões Aqueduct in Portugal. Photo by
João Carvalho.

Archaeologists find the remains of a variety of ancient water
movement systems. These include canals, pipes, sewers, wells, and
—perhaps most spectacular—aqueducts. The word “aqueduct” is
derived from the Latin words aqua, meaning “water,” and ducere,
meaning “to lead.” Engineered by ancient Greeks and perfected by the
Romans, aqueducts transported water downhill along channels from
fresh water sources to cities miles below. On its journey from source to
city, water flowed through tunnels, across channels supported by walls
and arches, through trenches and pressurized pipes.
Today, two-thirds of American drinking water comes from rivers
and streams. Water goes to a plant where it is treated, tested, and
purified to ensure it is clean enough to drink. Then it travels though
underground pipes to homes, schools, and businesses.

Projects
Source: Archaeological Institute of America.
Adapted with permission.

1. D
 o you know that the average American family today uses about
100 gallons of water per person per day? Assuming that your
family uses an average amount, calculate how many gallons you

would need each week, month, and year.
2. In addition to drinking, make a list of other things you or your
family need water for.
3. Identify some older cities in your state, and use a map to find
how many of them are located near major sources of fresh water
such as rivers and lakes.
4. Use the internet to research aqueducts. Check out http://archive.
archaeology.org/1203/features/how_a_roman_aqueduct_works.
html and www.ancient.eu/aqueduct/. Compare and contrast your
local water supply system to ancient aqueducts. What is the source
of your community’s supply? Is the water to your house supplied
publicly (by a utility company) or privately (by a well)? How far
away is your local water source? Who manages water treatment?
What is the process? What information is available about water
quality testing and monitoring? Does your community safeguard
your water sources (such as through watershed management or
protection programs)?
Bonus activity: Build your own aqueduct. Research aqueducts
and experiment with designing your own! Teacher resource:
www.teachengineering.org/activities/view/construct_an_aqueduct.

NGSS 3-D Learning
• S cience and Engineering Practices—Planning and Carrying
Out Investigations
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Energy and Matter

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1

2

Did You Know?
Unnamed Hurricane
(Category 5) Batters Florida
Keys, 1935

3

10

4

5

Labor Day

Protect Your
Groundwater Day

11

12

Sept. 10–16, 2017:
Geoscience Event:
60th AEG Annual Meeting,
Association of Environmental
and Engineering Geologists,
Colorado Springs, Colorado

Patriot Day

17

18

7

8

9

13

14

15

16

Sept. 15–18, 2017:
Geoscience Event:
AAPG International
Conference and Exhibition,
American Association of
Petroleum Geologists, London,
United Kingdom

Did You Know?
Hurricane Ike (Category 4)
Strikes Texas, 2008

19

Citizenship Day

20

21

25

26

27

Sept. 24-29, 2017:
Geoscience Event:
SEG International Exhibition
and 87th Annual Meeting,
Society of Exploration
Geophysicists,
Houston, Texas

22

28

23

Autumnal Equinox

Sept. 23–26, 2017:
Geoscience Event:
AIPG National Meeting,
American Institute of
Professional Geologists,
Nashville, Tennessee

29

30

Yom Kippur begins

National Public Lands Day

Rosh Hashanah ends

Rosh Hashanah begins
(sundown)

Constitution Day

24

6

Yom Kippur ends
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OCTOBER 2017
LEARNING ACTIVITY:

Carbon Travels
Grade Level: 5-12
Materials
•
•
•
•
•

Poster materials
Class set of dice
Station instructions and signs
Carbon journey table
Full teacher’s guide and
worksheets at www.globe.gov/
do-globe/carbontravels

We find carbon everywhere on Earth—in trees, rocks, fossil fuels,
oceans, and even you! Carbon doesn’t stay in one place, through.
Scientists study how carbon moves from one place to another. This
is the carbon cycle.
The Industrial Revolution, starting in the 1700s, saw a move to
large-scale manufacturing and the use of new technologies, such
as steam power and electricity. This led to a huge increase in
burning of carbon-rich fossil fuels, releasing into the atmosphere
carbon (in the form of carbon dioxide) that had been buried
underground for millions of years. How did these human actions
affect the carbon cycle?

Procedure (for teacher)

Source: NASA.
Developed with support from the
National Science Foundation

1. Engage: Tell students that you want to begin teaching about
carbon today, but you cannot seem to find it. Ask students if
anyone saw carbon today on their way into class.
• Record the ideas of where carbon is found on the board.
• Solicit additional ideas about the carbon cycle. What is carbon?
Where is it found? How does carbon move from one place to
another? What forms does it take?
• Differentially highlight/circle the pools and fluxes.		
• Group students’ ideas into the major global carbon pools.
2. Explore: Groups of students should prepare a poster about one
of the major global carbon pools (e.g. atmosphere, soil), using
information from the Carbon Cycle Adventure Story or other age
appropriate resources.
3. Explain: Hand out copies of the Journey Table and a die to each
student and tell them the game will begin pre-1700 (before the
Industrial Revolution). Model what to do at a station and how to
use the Journey Table, emphasizing the importance of including
all results, even if they remain at the same pool repeatedly.

ATMOSPHERE (800)

AIR-SEA GAS
EXCHANGE

PLANT RESPIRATION

9

PHOTOSYNTHESIS
HUMAN
EMISSIONS

60

120 + 3

90 + 2

90

PLANT BIOMASS (550)

OCEAN SURFACE (1,000)
PHOTOSYNTHESIS
RESPIRATION
& DECOMPOSITION

SOIL

CARBON (2,300)

MICROBIAL RESPIRATION
& DECOMPOSITION (2,300)

OCEAN SEDIMENTS
2

DEEP OCEAN (37,000)
REACTIVE SEDIMENTS (6,000)

FOSSIL CARBON (10,000)

4. Elaborate: Divide students so there is an equal number of
students (if possible) at each station to begin the activity.
• Students follow the instructions, move around the room at
their own pace and record results in their tables. After 10
turns, they stand aside to show they are done.
• Flip over the instructions to begin the post-1700 simulation.
Students complete another 10 turns under the new conditions.
5. Evaluate: Each student adds the path of his/her journey on the
board: one diagram for pre-1700, and one for post-1700.
• Each time a student moved from one pool to another, they
should draw an arrow. If they remained in a pool until the next
turn, they should circle the pool.
• Students begin to work independently on completing “What’s
Your Carbon Story” until all students’ data are displayed on
the board.
• Consider students’ data. What was different before and after
1700? What do the differences reflect? Burning of fossil fuels
and land use change?

NGSS 3-D Learning
• Science and Engineering Practices—Developing and Using Models
• Disciplinary Core Ideas—Earth’s Systems
• Crosscutting Concepts—Energy and Matter
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TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY
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Oct. 5–7, 2017:
Geoscience Event:
NSTA Area Conference,
National Science Teachers
Association, Baltimore

8

9

10

11

12

EARTH SCIENCE WEEK
Oct. 8–14, 2017:
Earth Science Week

Oct. 9–11, 2017:
Geoscience Event:
Conference and Exhibition,
Society of Petroleum
Engineers, San Antonio, Texas

International
EarthCache Day

Earth Science
Literacy Day

Earth Observation Day

National Fossil Day

Geoscience for
Everyone Day

Geologic Map Day

International
Archaeology Day

15

16

17

18

19

20

21

25

26

27

28

Happy Birthday!
Thomas Dibblee, U.S.
Geologist, Pioneering
California Cartographer,
Born 1911

Did You Know?
San Francisco’s 1989
Earthquake (Estimated
Magnitude 6.9) Rocks
Northern California, 1989

22

23

Oct 22–25, 2017:
Geoscience Event:
GSA Annual Conference,
Seattle

Did You Know?
Fossil Butte National
Monument, Containing Nearly
Perfectly Preserved Fossils,
Established 1972

29

30

Oct. 22–25, 2017:
Geoscience Event:
ASA-CSSA-SSSA International
Annual Meeting, Tampa, Florida

24

31

Halloween
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NOVEMBER 2017
LEARNING ACTIVITY:

Measuring Glacial Retreat
Grade Level: 6-12
Materials
• Multiple copies of the map of
Grinnell Glacier

• Grid graph paper
• Scissors
• USGS Repeat Photo Gallery:
www.usgs.gov/atom/13896

• National Geographic
Video: http://video.
nationalgeographic.com/video/
ng-live/balog-prove-lecturenglive?source=relatedvideo

The USGS has been studying glaciers in Glacier National Park since
1850. It is estimated that there were 150 glaciers in the park back
then, and when the national park was established in 1910. Today
only 25 glaciers remain.
Scientists go back every year to repeat photographs, as well as to
examine the ice and the ecology of the landscape to see how glacial
retreat is affecting plant and animal species that live there.
Climate change is affecting alpine glaciers worldwide. Studies
such as the ongoing monitoring at Glacier National Park can help
scientists understand the rate and the effects of these changes.

Procedure (for teacher)

Source: U.S. Geological Survey.
Adapted with permission.

1. L ook at the USGS Repeat Photo Gallery or the National
Geographic video. Ask students to note their observations. Help
them distinguish between an observation and an interpretation.
2. Using multiple copies of the map, have students cut out or trace
Grinnell Glacier at different times.
3. With students, measure the extent of the glacier at different
times by laying the cutout or tracing over graph paper and
counting the squares. Decide how you are going to count
partially covered squares, and discuss how that affects the data.
4. With more advanced students, you might want to think about
glacial thickness as well. Ultimately volume is more important
than surface area. Ask students how they would estimate the
volume of the glacier. What information would they need, and
where could they get it?
5. Make a plot of glacial extent vs. time. Draw a line that best
describes the change. Is it linear? Exponential? Is the rate of change
the same, or does it vary through time? If the rate is changing, is
glacial retreat happening faster or slower than it used to?
6. Use the plot to make a prediction: When will Grinnell Glacier

completely disappear?
7. D
 iscussion can be far-ranging, based on grade level and learning
goals, regarding the science of climate change, the processes of
glacial growth and melting, and the method of measuring glacial
retreat used here.
For more information, see www.usgs.gov/centers/norock/science/
retreat-glaciers-glacier-national-park?qt-science_center_objects=0qt-science_center_objects.

NGSS 3-D Learning
• Science and Engineering Practices—Analyzing and Interpreting Data
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Stability and Change

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1

2
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4

9
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Happy Birthday!
Alfred Wegener, German
Meteorologist, Framer of
Continental Drift Theory,
Born 1880

5

6

19

8

Nov. 9–11, 2017:
Geoscience Event:
NSTA Area Conference,
National Science Teachers
Association, Milwaukee,
Wisconsin

Happy Birthday!
Marie Curie, Polish
Geochemist and Physicist,
Born 1867

Daylight Saving
Time Ends

12

7

13

20

14

15

Happy Birthday!
Charles Lyell, Scottish
Geologist, “Principles of
Geology” Author, Born 1797

GIS Day (Geographic
Information Systems Day)

21

22

16

17

18

23

24

25

Thanksgiving

26

27

28

29

30
Nov. 30–Dec. 2, 2017:
Geoscience Event:
NSTA Area Conference,
National Science Teachers
Association, New Orleans,
Louisiana
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Veterans Day

DECEMBER 2017
LEARNING ACTIVITY:

Modeling Earthquake Waves
Grade Level: 6-10
Materials
•
•
•
•

Two Slinkys™
Flat, smooth surface
Notebook and pen
Safety goggles

An earthquake occurs when massive rock layers slide past each
other. This motion makes enormous vibrations, which travel from
the site of the earthquake in waves.
The waves (seismic waves) travel all the way through the Earth.
Seismologists can record these waves when they reach Earth’s
surface using seismographs.
Earthquakes generate three kinds of waves: Compressional waves (P
waves) travel the fastest. Shear (S) waves travel more slowly than P
waves. Surface waves are the slowest of the three.

Procedure

Source: American Geophysical Union.
Adapted with permission from
Investigating Earth Systems,
American Geosciences Institute.

1. W
 ork with a partner. Put on safety goggles before starting this
activity. With a partner, stretch out a Slinky™ on the floor about
as far as it can go without making a permanent bend in the metal.
2. Have one partner make waves by gathering several coils at the
end of the Slinky™ and then releasing the coils, while still keeping
hold of the end of the Slinky™. Observe the direction of wave
movement relative to the Slinky™. Does it move in the same
direction (parallel to the Slinky™) or in the opposite direction
(perpendicular to the Slinky™)? Record your observations.
3. This kind of wave is called a P (primary) or compressional
wave. (To compress means to squeeze together.) From your
observations, explain why this is a good name for this wave. You
may wish to use diagrams to illustrate your answer.
4. Stretch out the Slinky™ again. This time, have one partner make
waves by moving the Slinky™ from side to side (left to right or
right to left). Again observe the direction of wave movement,
relative to the Slinky™. Does the wave move in the same
direction (parallel to the Slinky™) or in the opposite direction
(perpendicular to the Slinky™)? Record your observations.

5. T his kind of wave is called a secondary or shear (S) wave. (To shear
means to slide one thing sideways past another thing.) From your
observations, explain why this is a good name for this wave.
6. Stretch out the Slinky™ a third time. This time, move one end
of the Slinky™ up and down to generate a wave. This shows
how the surface waves from earthquakes behave. What effect
could this type of wave have on houses anchored to the Earth’s
surface? Why is that?

NGSS 3-D Learning
• Science and Engineering Practices—Developing and Using Models
• Disciplinary Core Ideas—Earth’s Systems
• Crosscutting Concepts—Cause and Effect

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1

2

Did You Know?
Aniakchak National
Monument, One of World’s
Finest Examples of Dry
Caldera, Established 1980

3

4

5

6

11

12

8

9

15

16

Pearl Harbor
Remembrance Day

World Soil Day

10

7

13

14

Dec. 11–15, 2017:
Geoscience Event:
AGU Fall Meeting, American
Geophysical Union,
New Orleans

17

International
Mountain Day

Hanukah Begins
(Sundown)

18

19

Did You Know?
First of Three Earthquakes
in New Madrid, Missouri
(Estimated Magnitude 8.0),
Causes Mississippi River to
Change Course, 1811

20

21

22

23

29

30

Winter Solstice

24

25

27

Did You Know?
Earthquake Off West Coast
of Northern Sumatra
(Magnitude 9.0), Sets Off
Massive Tsunami, 2004

31
New Year’s Eve

26

Christmas

Dec. 26, 2017–Jan. 1, 2018:
Kwanzaa
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JANUARY 2018
LEARNING ACTIVITY:

How Dangerous Are Tsunamis?
Grade Level: 6-12
Materials

Imagine playing beside the ocean when, suddenly, the water drops.
Where the water used to be, there are wriggling fish and ribbons of
seaweed. What do you do?

• Access to internet for complete
activity information and
worksheets

You could be seeing the first sign of a tsunami—a long wave formed in
the ocean when the sea floor moves suddenly. Most tsunamis happen
because of large earthquakes on the ocean floor. Others form because of
landslides, volcanoes, or even meteors hitting the ocean. The cause of a
tsunami can be far away, on the other side of the ocean. Many tsunamis
are small, but they also can be large, up to 10 feet high or more. When
water rises that much, it moves quickly and powerfully. Tsunamis are
natural, but when they reach people, they can become disasters.
Because the Pacific Ocean has a lot of the kind of earthquakes
that move the ocean floor, Alaska, Hawaii, and the west coast
of the United States plan for tsunamis. Some faults are far away
from the shore, but there is one just off the coast of Oregon and
Washington. Tsunamis can also occur in the Atlantic and Caribbean.
In the United States, the National Oceanic and Atmospheric
Administration (NOAA) uses information about earthquakes to
predict where tsunami waves will travel and when the waves will
arrive. You can use NOAA’s information to think about how a
tsunami could affect you.

Questions to Consider

Source: Geological Society of America.
Adapted with permission.

• What could you do if a tsunami was predicted to arrive in less
than an hour?
• What could you do if a tsunami was predicted to arrive in eight hours?
• Look at a map of one of the following cities: Bellingham,
Washington; Crescent City, California; or Hilo, Hawaii. If a tsunami
was expected, where would you go? How would you get there?

Procedure
1. L ink to Explore Tsunami for Teacher Notes and Student
Exercises (a free partial download from GSA’s ETeach Resources):
www.geosociety.org/tsunami-ESW.
2. Time and Tide: Practice plotting tide data from Australia to figure
out when a tsunami struck and how destructive it may have been.
3. Hawaii Wave: Analyze a tsunami travel time chart to predict
when a tsunami triggered near Hawaii will reach other Pacific
Rim cities.
4. See Explore Tsunami, one of a series of 16 classroom resources
on a range of geoscience topics, available at minimal cost from
GSA at www.geosociety.org/eteach.

Additional Tsunami Resources Online
• T ide predictions and water level measurements for NOAA stations
https://tidesandcurrents.noaa.gov/
• Predicted water height and travel time for a tsunami from
the Cascadia subduction zone (Oregon and Washington)
http://nctr.pmel.noaa.gov/cascadia_simulated/images/CascadiaL1
annotated.png
• Washington state tsunami evacuation
maps www.dnr.wa.gov/programs-and-services/geology/geologichazards/tsunamis/evacuation

NGSS 3-D Learning
• S cience and Engineering Practices—Analyzing and Interpreting Data
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Patterns

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY
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6
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13

New Year’s Day

7

8

Did You Know?
Voyageurs National Park,
Featuring Some of North
America’s Oldest Rocks,
Established 1975

14

15

Happy Birthday!
Arthur Holmes, British
Geologist, Pioneer of
Radioactive Dating of
Minerals, Born 1890

Martin Luther
King, Jr. Day

21

22

Did You Know?
Earthquake (Magnitude 7.0)
Strikes Capital of Haiti,
Causing Nearly 300,000
Deaths, 2010

16

17

Happy Birthday!
Benjamin Franklin, U.S.
Scientist, Pioneering Inventor
and Diplomat, Born 1706

29

19

20

25

26

27

Did You Know?
Northridge Earthquake
(Magnitude 6.7) Strikes Los
Angeles Area, California, 1994

23

24

Happy Birthday!
Andrija Mohorovicic, Croatian
Physicist, Seismologist and
Meteorologist, Namesake
of Base of Earth’s Crust, the
“Moho,” Born 1857

28

18

30

31

Happy Birthday!
Friedrich Mohs, German
Geologist and Mineralogist,
Creator of Scale of Mineral
Hardness, Born 1773
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FEBRUARY 2018
LEARNING ACTIVITY:

A Paste With a Taste
Grade Level: 6-12
Materials
• Calcium carbonate
•
•
•
•
•
•
•
•

(finely powdered unflavored
TUMS™ will work)
Sodium bicarbonate
(baking soda)
Small plastic cups
(1 for each student)
Popsicle sticks for stirring
(1 for each student)
Eye droppers (1 for each group)
Plastic spoons (1 for each group)
Water
Assorted food colors
and flavorings (sugar, mint
extract, etc.)
Computer with internet access

Source: Adapted by MEC from Women in
Mining Education Foundation Activities

Produce a “marketable” product made from minerals that are
used by most people every day. Both the abrasive and cleansing
compounds found in toothpaste, calcium carbonate and sodium
bicarbonate, are minerals.
Use this activity in conjunction with the “Toothpaste
Game” also in the Earth Science Week 2017 Toolkit.

Procedure (for teacher)
1. W
 ith students, prepare a basic recipe for toothpaste:
Mix ½ teaspoon calcium carbonate, ¼ teaspoon sodium
bicarbonate in a small plastic cup, and add just enough water
(with eye dropper) to make a paste. (If possible, also have some
commercial toothpaste samples available.)
2. Have the students taste the basic recipe and discuss possible
improvements.
3. Divide the class into small groups and let them come up with
some solutions to make the basic recipe more appealing to
other children. Remember, the purpose is to produce the most
“marketable” toothpaste. Each group is responsible for one
recipe. (As the samples are quite small, only small amounts of
color and flavoring are needed.)
4. Each group will have to keep a record of their recipe (what they
added and how much) using the accompanying worksheet
(www.earthsciweek.org/content/toothpaste-worksheet), and
submit it with the sample for judging. A panel of judges, which
can be another class, parents, etc., will determine the winner.
Have a prize for the winning sample.
5. Discuss: How did the homemade toothpaste compare to
commercial products? What other mineral is added to toothpaste
to fight cavities? How many of the commercial toothpastes had
minerals in them?

6. Have the students
compare the prices of commercial toothpaste in relation to the
number of mineral ingredients. Which were more expensive, the ones
with more or fewer mineral ingredients?
7. Finally, have the groups develop an advertising campaign
(for example, a 15 second radio ad) for their toothpaste.

Extensions
• T he minerals you used in this activity are common. Have you ever
used sodium bicarbonate before? What did you use it for?
• Invite an industrial geologist to discuss what nonmetallic minerals
are used for commercial purposes.
• When you get home, look at your shampoo, soap, and other
cosmetics and cleaning supplies. What minerals do you notice on
the ingredients list?

NGSS 3-D Learning
• S cience and Engineering Practices—Planning and Carrying
Out Investigations
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Structure and Function
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Groundhog Day
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23

24

Did You Know?
Earthquake (8.8 Magnitude)
Shakes Chile, Triggering
a Tsunami that Hits
Hawaii, 2010

11

12

Did You Know?
Death Valley National Park,
Lowest Below Sea Level in
North America,
Proclaimed 1933

Happy Birthday!
Charles Darwin, English
Naturalist, “The Origin of
Species” Author, Born 1809

18
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Feb. 18-24, 2018:
National Engineers Week

Presidents Day

25

26

13

14

Valentine’s Day
Ash Wednesday

20

21

27

28

Did You Know?
Grand Canyon National Park,
Exhibiting Largest Section
of Geologic Time on Earth,
Established 1919
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MARCH 2018
LEARNING ACTIVITY:

Particle Size and Oil Production
Grade Level: 8-12
Materials
• 4 fluid oz each of sediments:
•
•
•
•
•
•
•

gravel, coarse sand, fine sand
and silt/clay
4 20 oz empty identical clear
plastic bottles
4 oz measuring cup
Cheesecloth and 4 rubber bands
Water supply
Watch with a second hand
Safety scissors
Paper and pen to record results

What factors affect how easily a fluid can move through sediments?
How is this flow rate connected to oil production?
Many people think that oil lies in big pools below Earth’s surface.
Oil actually is located in the pores within rocks (called “source
rocks”). When the pores are connected, oil can flow slowly through
the rock. This happens when there is a difference in fluid pressure
between one place in the rock and another. The flow of fluid
through sediments due to this pressure difference is called the
permeability of the material.
In this investigation, you will explore the permeabilities of different
materials. You will then use your observations to determine what
affects permeability and how this might relate to oil production.

Procedure

Source: Adapted by AAPG from
EarthComm and the American
Geosciences Institute.
Adapted with permission.

1. C
 ut one of the plastic bottles ¹/ ³ of the way down from the top
to make a funnel. Cover the mouth of the funnel with a double
layer of cheesecloth. Secure the cheesecloth with a rubber band.
2. Invert the funnel into the bottom of the bottle to create a funnel/
container set-up. Repeat with the other three bottles. Put 4 oz of
each of the sediment types into a separate funnel.

3. H
 ave your watch ready. Pour 4 fluid oz of water into the gravel
funnel and time how long it takes all the water to pass through.
Record this time for the gravel.
4. Repeat with the other three sediments, one at a time, recording
your observations each time.
5. Which sediment was the most permeable (allowed water to
pass through most quickly)? Which was the least? Observe the
characteristics of the different sediments. How can you explain
why one was more permeable than another?
6. Knowing that oil flows through the pores in and between source
rocks, what qualities would petroleum geologists be looking for
in source rocks that would be most productive?
7. Conduct research, either in your school library or online, to find
out what specific types of rocks are good source rocks and why.
Share this information with other students in your class.

NGSS 3-D Learning
• S cience and Engineering Practices—Planning and Carrying
Out Investigations
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Structure and Function
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MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1
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3

Did You Know?
Yellowstone National Park,
Containing Half of World’s
1,000 Known Geysers,
Becomes First National Park,
Established 1872

4
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17

Happy Birthday!
Albert Einstein, GermanAmerican Physicist, Author
of “Theory of Relativity,”
Born 1879

March 15-18, 2018:
Geoscience Event:
NSTA National Conference
on Science Education,
National Science Teachers
Association, Atlanta

21

22

March 6-12, 2018:
National Ground Water
Awareness Week

11

12

13

Daylight Saving
Time Begins

18

19

20

Vernal Equinox

25

26

27

St. Patrick’s Day

23

Happy Birthday!
John Wesley Powell,
U.S. Geologist and
Anthropologist, Grand
Canyon Explorer, Born 1834

World Water Day

28

Did You Know?
Great Alaska Earthquake
(Magnitude 9.2) Is SecondLargest of 20th Century and
Largest Recorded in Northern
Hemisphere, 1964
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APRIL 2018
LEARNING ACTIVITY:

Citizen Science
How are people affecting your local environment? How is our planet
changing? Join the “citizen science” movement, and you can help
discover the answers.

Grade Level: K-12
Materials
• Vary by the project you choose

Citizen science is a form of open collaboration in which members of
the public participate in the scientific process to address real-world
problems. Volunteers can work with scientists to identify research
questions, collect and analyze data, interpret results, make new
discoveries, develop technologies and applications, as well as solve
complex problems.
The National Oceanic and Atmospheric Administration (NOAA) has
a rich tradition of supporting citizen science. This tradition is being
carried on through a portfolio of projects fostered and supported
across the agency. Grab your smartphone and pencil, bring
your clipboard and waders, sharpen your observation skills—
and contribute to citizen science!
Credit: Camp SEA Lab

California students participate in a
whale watching trip with Camp SEA
Lab. The project was supported through
funding from a NOAA Environmental
Literacy Grant.

Source: National Oceanic and
Atmospheric Administration.
Adapted with permission.

Procedure
1. Go to www.citizenscience.gov/.
2. Click on Explore Projects catalog.
3. Under Filter by, click Agency Sponsors and check the NOAA box.
This will show you projects across the country contributing to
NOAA science. You also may use filters to search by participant
age, project topic, partners, intended outcome, and so on.

Select NOAA Projects
Explore citizen science for authentic student learning:
• Community Collaborative Rain, Hail and Snow Network
(CoCoRaHS) is a community-based network of volunteers
of all ages and backgrounds working together to measure
and map precipitation (rain, hail, and snow) using low-cost
measurement tools. Visit www.cocorahs.org/.

Credit: University of Wisconsin Superior

Teachers learn about water quality monitoring with the Lake Superior National
Estuarine Research Reserve. (Great Lakes B-WET)

• T he NOAA National Severe Storms Laboratory is collecting
public weather reports through a free app available for smart
phones or mobile devices. The app is called “mPING,” for
Meteorological Phenomena Identification Near the Ground.
Visit mping.nssl.noaa.gov.
• Global Learning and Observations to Benefit the Environment
(GLOBE) is an international science and education program that
provides students with the opportunity to participate in Earth
system science data collection. Visit www.globe.gov/.
• Marine Debris Monitoring and Assessment Project (MDMAP)
is an initiative to compile a record of the amount and types
of debris in the environment. Through regular monitoring of
marine debris, we can fight one of the most pervasive global
threats to the health of our ocean and identify targets for
future mitigation efforts. The Marine Debris Tracker mobile
app is another great way to report sightings of marine debris
items on land or at sea, right from your phone. Visit https://
marinedebris.noaa.gov/.
To learn more, see www.noaa.gov/work-with-us/volunteeropportunities.

NGSS 3-D Learning
• S cience and Engineering Practices—Planning and Carrying
Out Investigations
• Disciplinary Core Ideas—Earth’s Systems
• Crosscutting Concepts—Systems and System Models
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THURSDAY

FRIDAY

SATURDAY
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13

14

Did You Know?
Start of Midwest Flood of
Upper Mississippi River Basin
That Would Cover Nine
Midwestern and Great Plains
States, 1993
April Fool’s Day

8

April 10-18, 2017:
Passover begins

15

22

16

23

17

24

18

19

Did You Know?
Great 1906 San Francisco
Earthquake (Estimated
Magnitude 7.8) Tears 270-Mile
Rift Along San Andreas
Fault, 1906

Did You Know?
Soviet Union Launches
Salyut 1, First Space Station,
1971

25

26

Earth Day

29

Did You Know?
Start of Mount Eyjafjallajökull
Eruption in Iceland,
Grounding Flights Across
Europe for Almost a Week,
2010

Did You Know?
Arches National Park,
World’s Highest Concentration
of Natural Arches,
Established 1929

20

Did You Know?
Start of Great Flood of
Mississippi River Valley That
Would Inundate 27,000
Square Miles, 1927

27

Arbor Day

30
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MAY 2018
LEARNING ACTIVITY:

Parks Past, Present, and Future
Grade Level: 3-6
Materials
• Computer with internet access
• Landscapes: Past, Present, and
Future Activity Guide
(go.nps.gov/zion-activity-guide)
• Landscapes: Past Activity
Materials
(go.nps.gov/zion-past-activity )
• Landscapes: Present Activity
Materials
(go.nps.gov/zion-present-activity)

Over Earth’s 4.5 billion-year history, tectonic upheavals and colliding
plates formed mountain ranges and carved out basins. Forces of
erosion and weathering have been at work to break down these
landforms. Records of these processes are imprinted on the land
and define distinctive landscapes around the United States and in its
national parks.
The dynamic processes that formed the spectacular landscapes of
many national parks remain active today. Volcanic eruptions and
geothermal activity, earthquakes, landslides and other slope failures,
mudflows, sinkhole collapses, snow avalanches, flooding, glacial
surges and outburst floods, tsunamis, and shoreline movements are
still occurring today and will continue to occur in the future.
Over millions of years, these geologic processes change the land.
In Zion National Park, the arid climate and sparse vegetation
expose bare rock and reveal the park’s geologic history. Evidence of
deposition (sedimentation), lithification, uplift, weathering, erosion,
tectonics, and volcanic activity make Zion a showcase for changing
landscapes.

Process

Source: National Park Service.
Adapted with permission.

1. G
 o online and find “Landscapes: Past, Present, and Future
Activity Guide” (www.nps.gov/teachers/classrooms/landscapes.
htm)—a lesson that should take about 60 minutes—as well as
other materials.
2. In this guide, find background information about how geologic
processes and changes over millions of years continually shape
the landscape, as well as directions for three activities that will
help students better understand how these processes are still at
work in Utah.
3. To prepare:

• D
 ownload and review “Landscapes: Past, Present, and Future
Activity Guide.”
• Download and review materials for both “past” and “present”
activities.
• Gather images, maps, drawing materials, and computers as
necessary.
4. Check out these additional resources:
• Zion National Park (www.nps.gov/zion)
• Zion National Park Images (www.flickr.com/photos/zionnps/)
• For more on national park geology, visit go.nps.gov/geology.

NGSS 3-D Learning
• S cience and Engineering Practices—Planning and Carrying
Out Investigations
• Disciplinary Core Ideas—Earth’s Place in the Universe
• Crosscutting Concepts—Stability and Change

SUNDAY

6

MONDAY

7

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1

2

3

4

5

Did You Know?
Powerful Tornado (F-5) Rips
Greensburg, Kansas, 2007

Cinco De Mayo

8

9

10

11

12

16

17

18

19

Did You Know?
Mount St. Helens Volcano
Erupts South of Seattle,
Washington, 1980

Armed Forces Day

24

25

26

Happy Birthday!
Harry Hess, U.S. Geologist,
Originator of Idea of Sea
Floor Spreading, Born 1906

Did You Know?
Mammoth Cave National Park,
World’s Longest Cave System
With 360 Mapped Miles,
Established 1926

National Teachers’ Day

13

14

Mother’s Day

Did You Know?
Lewis and Clark Expedition
Across Louisiana Territory
Begins, 1804

20

21

May 20-23, 2018:
AAPG Annual Meeting,
American Association of
Petroleum Geologists,
Salt Lake City

27

15

22

23

Did You Know?
Chile Earthquake
(Magnitude 9.5) Is Largest
Earthquake of 20th
Century, 1960

28

29

Happy Birthday!
Milutin Milankovitch, Serbian
Geophysicist, Best Known for
Theory of Climate Change,
Born 1879

Memorial Day

30
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Did You Know?
Powell Expedition to Explore
Grand Canyon Begins in Green
River City, Wyoming, 1869

31

JUNE 2018
LEARNING ACTIVITY:

Earth: This Is Home
Grade Level: 4-12
Materials

If you have ever used Google Earth, what was the first place you tried
to find? For many people the answer is “my home.” Where humans
choose to live is one of the forces shaping on the surface of our planet.

• Computer or device with
internet access

People influence and change Earth’s systems (atmosphere,
biosphere, geosphere, hydrosphere) as we shape and impact the
landscape around us to fit our needs. We build dams and aqueducts
that change the course of rivers, create roads and tunnels through
mountains, remove forests and prairies to allow the expansion of
agriculture and settlements. People have also learned to adapt
to the different and unique landscapes on Earth, adjusting to the
conditions found there.

Procedure

Changes over three decades in Dalian,
Liaoning, China

Source: Google.
Adapted with permission.

1. O
 pen a web browser and navigate to earth.google.com/web.
Click on the “ship’s wheel” icon on the left side to open up the
Voyager layer. Select the “Culture” tab (you may need to scroll
down a bit).
2. Look for the feature called “This is Home.” Click on that story
to select, then click “Explore Now.” Several examples of human
homes from various regions will appear.
3. Choose one of the homes shown. Observe the home and
the location. How have the people in the example adapted
their home to the unique challenges and requirements of the
landscape, climate, and other conditions where they live?
4. Click on the “Spyglass” icon on the left side. Search for the place
you call home. This may be a region, a city, or a specific location.
5. Explore your home in Google Earth using the navigation controls:
• Use your computer’s trackpad, mouse and/or arrow keys to
pan around.
• Use the 2D/3D button to switch between overhead and
titled views.
• Use “pegman” to enter Street View where available. Click

“This is Home” voyager story in Google Earth

6.

7.

8.

9.

on the icon to show blue lines indicating where Street View
is available. Click on the blue line to enter Street View.
How has your “home” been adapted by people in response to
the location and its conditions? What features of the place you
call home are there naturally? Which are made by people?
To explore more about the changes to your hometown, state
or country open Earth Engine Timelapse in a web browser:
https://earthengine.google.com/timelapse/.
Search for the place you call home. Watch as the images
change over time. Click on the “Pause” button at the left to
stop Timelapse. Move forward through the years by clicking on
the different year bars. Observe
the changes.
What changes do you notice in the
image over time? In what ways are
people adapting the place to their
needs? How might Earth’s systems
affect or be affected by those
Google Earth navigation controls
changes?

NGSS 3-D Learning
• S cience and Engineering Practices—Obtaining, Evaluating,
and Communicating Information
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Stability and Change
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Flag Day

Did You Know?
The Philippines’ Mount
Pinatubo Erupts in SecondLargest Volcanic Eruption of
20th Century, 1991
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22
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Happy Birthday!
James Hutton, Scottish
Geologist, “Father” of
Modern Geology, Born 1726
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Did You Know?
Big Bend National Park,
Featuring Fossilized Skeleton
of Quetzalcoatlus, Largest
Winged Animal,
Established 1944
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Did You Know?
U.S. Viking 1 Becomes First
Spacecraft to Land Safely
On Mars, 1976
Father’s Day

24

Summer Solstice

Juneteenth
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28

Asteroid Day
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JULY 2018
LEARNING ACTIVITY:

Groundwater on the Move
Grade Level: 4-9
Materials
• Three clear 16- to 20-ounce

•
•
•
•

plastic soda bottles with holes
punched in the bottom (or
three clear plastic cups with
holes punched in the bottom)
Equal amounts of gravel, sand,
and clay
Magnifying glass
Graduated cylinder for
measuring water
Colored water

Water that accumulates
beneath the surface of the
Earth is called groundwater.
Contrary to popular belief,
groundwater does not form
underground “rivers,” but is
actually found in the small
spaces and cracks between
rocks and other material such as
sand and gravel. Groundwater
supplies about 38 percent of
the water used for agriculture in
the United States. The layer of
earth, gravel, or porous stone
that yields water is called an
aquifer.
If hazardous waste, chemicals,
heavy metals, or oil collect on
the surface of the ground, rain or
runoff percolating into the soil can
carry these substances into the
groundwater.

The Ogallala Aquifer (pronounced OhGa-La-La) is one of the largest aquifer
systems in the world, stretching across
parts of eight states—South Dakota,
Nebraska, Wyoming, Colorado,
Kansas, Oklahoma, New Mexico, and
Texas—and underlying about 174,000
square miles. It is approximately the
size of California and contains an
estimated 4,000,000,000,000,000
liters of water.

The following activity involves learning how water moves through
rock materials such as sand, gravel, and clay.

Procedure

Source: Bureau of Land Management.
Adapted with permission.

1. P redict how water will move through gravel, sand, and clay.
Which type of material will allow water to pass through it most
quickly?
2. Test your hypothesis by filling three different soda bottles or
plastic cups to the same level with earth materials—gravel in

the first, sand in the second, and clay in the third. The material
should fill the containers to a depth of about eight cm.
3. Look closely at each container with the naked eye and with
a hand-held magnifying glass. Do you want to adjust your
hypothesis after looking at the materials?
4. To demonstrate how groundwater moves through underground
rock formations, pour about 120–240 mL of colored water
into each container. Record your results and discuss them as
a class. Which container emptied the fastest? Which emptied
the slowest? How do the different materials influence water
movement in natural systems?

NGSS 3-D Learning
• S cience and Engineering Practices—Developing and
Using Models
• Disciplinary Core Ideas—Earth and Human Activity
• Crosscutting Concepts—Structure and Function

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

1

2

3

4

5

6

7

12

13

14

Independence Day

8

9

10

11

Happy Birthday!
Florence Bascom, U.S.
Geologist, First American
Female Ph.D., Born 1862
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Did You Know?
U.S. Apollo 11 Astronaut
Neil Armstrong Becomes
First Human to Walk on
Moon, 1969
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Parents’ Day
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Happy Birthday!
Marie Tharp, U.S. Geologist,
Sea Floor Cartographer,
Born 1920
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What Is

AGI MEMBER SOCIETIES

Earth Science Week?
The American Geosciences Institute has organized
this annual international event since 1998 to
help people better understand and appreciate
the Earth sciences and to encourage responsible
stewardship of the planet. Earth Science Week
takes place October 8–14, 2017, celebrating the
theme “Earth and Human Activity.”
Visit the Earth Science Week website—
www.earthsciweek.org—to learn more about
how you can become involved, events and
opportunities in your community, the monthly
Earth Science Week newsletter, highlights of
past Earth Science Weeks, and how you can
order an Earth Science Week Toolkit.
You are invited to help keep the spirit of Earth
Science Week alive all year long by posting this
calendar in your classroom, office, or home.
Whoever you are and wherever you go, you can
celebrate Earth science!

American Geosciences Institute
4220 King Street | Alexandria, VA 22302
(703) 379-2480 | www.americangeosciences.org

AASP—The Palynological Society
American Association of Geographers
American Association of Petroleum Geologists
American Geophysical Union
American Institute of Hydrology
American Institute of Professional Geologists
American Rock Mechanics Association
Association for the Sciences of Limnology and
Oceanography
Association for Women Geoscientists
Association of American State Geologists
Association of Earth Science Editors
Association of Environmental & Engineering Geologists
Clay Minerals Society
Council on Undergraduate Research
Environmental & Engineering Geophysical Society
Friends of Mineralogy
Geo-Institute of the American Society of Civil Engineers
Geochemical Society
Geological Association of Canada
Geological Society of America
Geological Society of London
Geoscience Information Society
History of Earth Sciences Society
International Association of Hydrogeologists/
U.S. National Chapter
International Medical Geology Association
Karst Waters Institute
Mineralogical Society of America
Mineralogical Society of Great Britain and Ireland
National Association of Black Geoscientists
National Association of Geoscience Teachers
National Association of State Boards of Geology
National Cave and Karst Research Institute
National Earth Science Teachers Association
National Ground Water Association
National Speleological Society
North American Commission of Stratigraphic
Nomenclature
Paleobotanical Section of the Botanical Society
of America
Paleontological Research Institution
Paleontological Society
Petroleum History Institute
Seismological Society of America
SEPM (Society for Sedimentary Geology)
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