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VISUALIZING 
EARTH SYSTEMS



W
hat does it mean to see the world through eyes 
informed by the geosciences? Earth scientists use many 
types of visualizations—graphic representations of data 

and information—to show what we know about how our planet’s 
geosphere, hydrosphere, atmosphere, and biosphere interact.

Earth Science Week 2015 focuses on the theme of “Visualizing 
Earth Systems,” exploring visualization methods ranging from 
traditional charts, graphs, diagrams, illustrations, and still images to 
videos, computer-generated animations, and 3D-printed creations. 
The celebration’s learning resources and activities are engaging 
young people and others in investigating many ways of visualizing 
Earth systems.

What will dazzle you? 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 geoscience reveals natural change processes.

And keep learning about Earth science throughout the school year. 
Use this calendar, which features education resources, important 
geoscience dates, and exciting academic activities. Connect to 
geoscience learning all year long!

Geoff Camphire
Outreach Programs Manager
American Geosciences Institute

Illuminate Your World

EARTH SCIENCE WEEK
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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. 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,

• 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!

Whether you are a faculty member, student, 
parent, geoscientist, or 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 “Visualizing 
Earth Systems.” This year’s theme encourages 
people everywhere to learn about the dynamic 
interactions of the planet’s natural systems.

Let us know how you are planning to celebrate! 
Send us an email at info@earthsciweek.org. 
Celebrate Earth Science Week:

OCTOBER 11-17, 2015!

Linking to Earth Science Week

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!

WWW.EARTHSCIWEEK.ORG



Grades 4-12
Materials
• Sponges with various pore sizes
• Dry soil materials, including sand  

(play sand or sand from a beach  
or dune), topsoil (from a lawn 
or garden), and cat litter

• Trays or baking dishes to hold 
water and wet sponges

• 250-ml clear containers 
(graduated beakers, if available)

• Balance (0.1 g sensitivity, at least  
400 g capacity)

• Ruler (SI units)
• Calculator
• Computer with internet access

Soil moisture is the water stored in soil. This moisture is affected 
by precipitation, temperature, soil characteristics, and more. These 
same factors help determine the type of biome (community of living 
things) present and the suitability of land for growing crops.

The health of crops relies on an adequate supply of moisture and 
soil nutrients, among other things. As moisture availability declines, 
the normal function and growth of plants are disrupted, and crop 
yields are reduced. Also, as the climate changes, moisture availability 
is becoming more variable.

Where is the water in soil? Solids, liquids, and gases—the three 
phases of matter—are always present in soil. Small mineral and 
organic particles comprise the solid fraction, and there are spaces 
(pores) between the solid particles. Some pores are large, and 
others are very small. Air and water, the gas and liquid phases, 
exist in the pores. The size of the soil particles and pores affects 
how much water a soil can hold, as well as how that water moves 
through the soil.

Procedure
1.  Visit www.soils4teachers.org/esw for complete details and 

instructions for this activity. This set of activities is designed 
to introduce you to the basic properties and measurements of 
soil water, and how the global distribution of soil moisture is 
monitored.

2.  If you are a younger student, you will use sponges and soil 
materials to learn how and where soils hold water, how they 
release it, and the concepts of “gravimetric” and “volumetric” 
water content. 

3.  If you are an older student, you will collect data using the 
GLOBE Gravimetric & Volumetric Soil Moisture Protocols to 

collect ground-truthing (in-situ) data for the SMAP program. 
You will assist scientists by collecting data at a small, local scale 
in order to validate the SMAP satellite data. Learn more about 
participating at www.globe.gov/web/smap/overview.

Soil Moisture
LEARNING ACTIVITY:

The source of this photo is the GLOBE website at www.globe.gov. All Rights Reserved.

Calling All Student Scientists!

Soil scientists and agronomists use gravimetric methods and 
in-situ instrumentation to monitor soil moisture at the field 
scale in cropped lands. Other scientists look at a bigger picture, 
using Earth-observing satellites to survey the planet for soil 
moisture changes. These data assist soil scientists, hydrologists, 
and climatologists in forecasting potential changes in moisture 
availability.

NASA recently launched a satellite called Soil Moisture Active 
Passive (SMAP) to monitor the water in the top 5 cm of soil. 
The SMAP mission team needs help and is partnering with 
GLOBE to get students involved in collecting ground truth 
measurements. These student-provided measurements will help 
scientists calibrate satellite information and interpret the data. 
To learn more, see http://smap.jpl.nasa.gov/.

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

AUGUST 2015



SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

23

30

24
Did You Know? 

Hurricane Andrew  
(Category 5) Hits Florida  

and Louisiana, 1992

31

25

Did You Know? 
Hurricane Katrina  

(Category 5) Strikes Florida, 
Later Louisiana, 2005

26 27

Did You Know?  
Colonel Edwin Drake Drills 

First U.S. Oil Well in Titusville, 
Pennsylvania, 1859

28 29

16 17

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

and Virginia, 1969

18 19 20

Did You Know?  
Florissant Fossil Beds  
National Monument, 

Renowned for Insect Fossils,  
Authorized 1969

21 22

9 10 11 12 13 14 15

2

Friendship Day

3 4 5 6 7 8

1
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Grades 6-12
Materials
• Computer with internet 

connection

Want to be an archaeologist without leaving your school? No problem! 
Use a computer to become a space archaeologist (no spacesuit 
required)!

Archaeologists are using remote sensing techniques to find 
archaeological sites with greater accuracy than ever before. 

Remote sensing refers to a variety of non-intrusive techniques that 
can be used to create detailed images of the Earth’s surface and 
record sub-surface features. The images are made:

•  from the air by a camera on a satellite, plane, kite, hot air 
balloon, or crane; 

•  through the use of geophysical surveying techniques that 
record anomalies under the Earth’s surface; 

•  using LiDAR, a way of recording sites aerially using lasers that 
can measure small elevation changes on Earth’s surface.

The maps produced by these techniques allow archaeologists to 
identify lost sites. In recent years, as high-quality satellite images 
have become more easily available, space archaeology has really 
taken off!

Procedure
1.  Look at the image at top right. Identify the physical 

characteristics of the landscape, e.g. river, trees, and pattern of 
the farmer’s fields. Next, look for evidence of modern human 
activity, e.g. roads, parking lots, and buildings. Now can you  
spot the two megalithic passage tomb mounds—Newgrange 
and Knowth? (See bottom left image.) These enormous burial 
sites of earth and stone are located in Ireland and are about 
5,000 years old.

2.  Enter the latitude and longitude above (with degrees, minutes, 
and seconds) into the search box in Google Earth. This will direct 
you to a location between Newgrange and Knowth and will 
allow you to explore the landscape.

3.  Using Google Earth, plug in the latitude and longitudes below 
and scan the images for patterns and abnormalities to identify 
archaeological sites (be sure to uncheck all the layers in the 
Layers menu, but for a little help, check the “3D Buildings” box). 
Describe what you discover.

1. 29° 58’ 0” N, 31° 8’ 0” E
2. 41° 53’ 30” N, 12° 29’ 60” E
3. 40° 25’ 40” N, 116° 33’ 40” E
4. 17° 3’ 10” N, 96° 46’ 30” W
5. 36° 03’ 30” N, 107° 57’ 40” W

For Teachers

Discuss with students what they saw and how they identified the 
archaeological sites they found. Students can do some research on 
the sites (Answer Key: 1. Pyramids at Giza, Egypt 2. Colosseum, Italy 
3. Great Wall of China 4. Monte Alban, Mexico 5. Pueblo Bonito in 
Chaco Canyon, USA) or use Google Earth to uncover more sites!

For additional lesson plans and resources, visit www.archaeological.
org/education. Celebrate International Archaeology Day on October 
17, 2015! Visit us at www.archaeologyday.org.

Space Archaeology
LEARNING ACTIVITY:

Source: Archaeological Institute of 
America. Adapted with permission.

SEPTEMBER 2015



SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

27 28

Sept. 28-30: 
Geoscience Event: 
SPE Annual Technical 

Conference and Exhibition, 
Society of Petroleum 

Engineers, Houston, Texas.

29 30

20 21 22
Did You Know? 

Hawaii Volcanoes National 
Park, Containing World’s  

Most Active Volcano, 
Established 1961 

Yom Kippur (Sundown)

Autumnal Equinox

23 24

Did You Know?  
Hurricane Rita (Category 5) 

Batters Texas and  
Louisiana, 2005

25 26

National Public 
Lands Day

13
Sept. 13-26, 2015: 
Geoscience Event: 
AAPG International 

Conference and Exhibition, 
American Association of 
Petroleum Geologists, 
Melbourne, Australia

Rosh Hashanah (Sundown)

14 15 16 17

Citizenship Day

Constitution Day

18 19

Sept. 19-22, 2015: 
Geoscience Event: 

AIPG National Meeting

Sept. 19-26, 2015:  
Geoscience Event: 

58th AEG Annual Meeting

6 7

Labor Day

8

Protect Your  
Groundwater Day

9 10

Happy Birthday!  
Stephen Jay Gould, 

U.S. Paleontologist and 
Evolutionary Biologist,  

Born 1941 

11

Patriot Day

12

1 2

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

3 4 5
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Grades 10-12
Materials
• Computer with internet 

connection

The ocean is a “carbon sink,” which means that it removes CO2 
(carbon dioxide) from the atmosphere. The ocean currently absorbs 
about one-third of the CO2 released by the burning of fossil fuels.

However, beyond a certain level of atmospheric CO2, the ocean can 
no longer act as a carbon sink without it having a negative impact 
on marine life. When CO2 dissolves in seawater, it leads to decreased 
pH levels. The ocean becomes less alkaline. This is referred to as 
ocean acidification.

Earth’s oceans are naturally slightly alkaline. The pH of surface 
seawater is around 8.1. Ocean pH levels can naturally fluctuate due 
to seasonal temperatures or extreme weather events.

Ocean acidification refers to the observed, ongoing process by 
which the pH in Earth’s oceans is gradually decreasing, with the 
result that the water is becoming less alkaline. In this instance, 
“acidification” means that it the pH is becoming increasingly less 
alkaline and moving toward the acid end of the pH scale. The water 
in Earth’s oceans will never actually become acidic (pH less than 7). 

Scientists are not able to measure pH over vast expanses of ocean. 
Instead, they have created models based on satellite-imaging data to 
look at complementary data that allows them to better understand 
changes in pH over large areas of ocean. Results of these models are 
then checked with hands-on data collected by researchers on ships or 
from scientific instruments on buoys distributed within a study area.

Procedure
1.  These false-color maps* represent ocean surface water pH using 

colors. The key on the right correlates pH values to map colors. 
Use these maps to check your understanding.

2. Discuss:
•  What is the range of pH values in the ocean area shown for 

January 2008?
•  What is the range of pH values in the ocean area shown for 

August 2008?
•  Comparing the two maps, has the ocean area become more  

or less alkaline from January to August?

* A false-color map is a map that uses colors to represent difference 
in measured values. The color is “false” in that the land, water, or 
other surface being shown is not really that color.

Ocean Acidification
LEARNING ACTIVITY: 

For More

Teachers, access the complete “Data in the 
Classroom —Ocean Acidification” Resource 
Guide here. 

Visit NOAA’s Data in the Classroom website 
for more Earth system science lessons and 
activities at www.dataintheclassroom.noaa.
gov or by scanning here.

Source: National Oceanic and 
Atmospheric Administration. 

Adapted with permission.

OCTOBER 2015



E A R T H  S C I E N C E  W E E K 

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

25 26

Oct. 26-31: 
Geoscience Event: 

 SEG International Exhibition 
and 84th Annual Meeting, 

Society of Exploration 
Geophysicists,  

Denver, Colorado

27 28 29 30 31

Halloween

18

Oct. 18-24, 2015 
National Chemistry Week

19 20 21 22

Oct. 22-24, 2015:  
Geoscience Event: 

NSTA Area Conference, 
National Science Teachers 
Association, Reno, Nevada

23

Did You Know? 
Fossil Butte National 

Monument, Containing Nearly 
Perfectly Preserved Fossils, 

Established 1972

24

11

Happy Birthday! 
Thomas Dibblee, U.S. 
Geologist, Pioneering 

California Cartographer,  
Born 1911

International  
EarthCache Day 

12

Earth Science  
Literacy Day

Columbus Day

13

No Child Left Inside Day

14

National Fossil Day

15

Geoscience for  
Everyone Day

16

Geologic Map Day 

17

Did You Know? 
San Francisco’s 1989 

Earthquake (Estimated 
Magnitude 6.9) Rocks 

Northern California, 1989

International  
Archaeology Day

4 5 6 7 8 9 10

1 2 3
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Grades 9-12
Materials
• Computer with internet access

Tech Tips

Measure
• At the top of the map, click the 

Measure button.
• Hover and click the Distance 

button.
• Click continuously along what 

you want to measure.
• Double-click to finish.

Bookmarks
• At the top of the map, click the 

Bookmarks button. 
• Choose your bookmark; the 

map will take you there.

For more activities,  
visit www.esri.com/geoinquiries.

Procedure
1. Start the map at http://bit.ly/earthgeoinquiry9.
2.  Explore: Does North or South America have the biggest 

mountain range?
• Click Modify Map, and then click the Contents button.
•  Click the Rocky Mountains bookmark, then click the Andes 

Mountains bookmark for closer examination.
• Compare and contrast the Andes and Rockies.
• Measure the Rocky Mountains and the Andes Mountains.
•  Which mountain range is longer: the Rockies or the Andes? 

The Andes is longer.
•  What factors help make the Andes the longest continental 

mountain range? The long edge of the continent moves 
perpendicular to its long axis, creating a range along its length.

3. Explore: Where do mountains form?
• In the Contents pane, turn on Tectonic Boundaries.
•  Click the All Mountains bookmark. Mountains are “built up” 

through pressures on the Earth’s crust when plates collide.
•  Where do mountain ranges occur in relationship to tectonic 

plates? Most form at plate boundaries due to collisions.
4. Explain: Do some plate boundaries produce mountains better?

•  Count the number of mountains that occur near each 
boundary type. 

•  From which type of boundary are mountains more likely to 
occur? Convergent produces about 25, divergent produces 
about six, and transform produces about eight.

•  Why would this plate boundary type be better at creating 
mountains? The greater relative velocity of converging plate 
crashes provides more energy for piling up mountains.

5. Elaborate: Are there exceptions to this rule?
• Turn on the Ranges Away From Boundaries layer.
•  Find mountain chains not located near plate boundaries.
•  Look at the Appalachian Mountains in the eastern United States.
•  From what you are learning about how mountains form, 

which plate would North America have had to collide with to 
form these mountains? Europe—even the shape of how the 
continents appear to fit together hints at it.

•  Is there evidence in Europe of this collision? Which range is it? 
The Scandinavian range was formed at the same time as the 
Appalachians. South America (Brazilian Highlands) also has a 
matching mountain range in Africa (Bie Plateau).

•  Summarize why some mountain ranges are not located near 
plate boundaries. Many of these ranges formed from old plate 
boundaries that are no longer active.

Constructive Forces  
of Mountain Building

LEARNING ACTIVITY:

European and northern Africa view of mountain ranges, tectonic boundaries, plate 
movement speed and direction. 

North American view of mountain ranges with tectonic boundaries.

Source: Esri. Adapted with permission.

NOVEMBER 2015



SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

29 30

22 23 24 25 26

Thanksgiving

27 28

15

Nov. 15-18, 2015: 
Geoscience Event: 

ASA-CSSA-SSSA International 
Annual Meeting,  
Minneapolis, MN 

16 17 18

GIS Day (Geographic 
Information Systems Day)

19 20 21

8 9 10 11

Veterans Day

12

Nov. 12-14, 2015:  
Geoscience Event: 

NSTA Area Conference, 
National Science Teacher’s 

Association, Philidelphia, PA 

13 14

Happy Birthday! 
Charles Lyell, Scottish 

Geologist, “Principles of 
Geology” Author, Born 1797

1

Nov. 1-4, 2015: 
Geoscience Event: 

GSA Annual Meeting, 
Geological Society of America, 

Baltimore, Maryland.

Daylight Saving  
Time Ends

2 3 4 5 6 7

Happy Birthday! 
Marie Curie, Polish 

Geochemist and Physicist, 
Born 1867

AMERICAN GEOSCIENCES INSTITUTE  |  www.americangeosciences.org



Grades 5-12
Materials
For each student group:
• Computer with internet 

connection
• Three clear plastic cups
• Enough of each type of 

sediment material—soil, sand, 
and gravel—to fill a plastic cup 
roughly halfway

• Small container of water  
(about a half-gallon)

• Measuring cup
• Pen and paper

Various types of sediments, or “surficial features,” lie above the 
bedrock in many places. The U.S. Geological Survey provides a  
map illustrating this phenomenon at http://pubs.usgs.gov/of/2003/
of03-275/.

“Most daily human activities occur on or near the Earth’s surface,” 
as the introduction to the map states. “Homeowners, communities, 
and governments can make improved decisions about hazard, 
resource, and environmental issues, when they understand the 
nature of surficial materials and how they vary from place to place.”

Using this map can help students see the connections between those 
surficial features, which are generally part of the geosphere, and 
other Earth systems. The following activity shows how a visualization 
map of surficial features can be used to consider the interactions of 
the geosphere, hydrosphere, biosphere, and atmosphere.

Procedure
1.  View the map and legend at http://pubs.usgs.gov/of/2003/

of03-275/. Notice that different colors represent different types 
of surficial features (sediments). The map colors indicate types 
of sediments that differ in size, material, textures, amount of 
organic material, and so on. The map legend tells about various 
surficial feature materials.

2.  Discuss: What are areas with similar surficial features? Where are 
there surficial features that seem to be related to features such 
as coastlines, mountains, or rivers? How might we model the 
interaction of rain, streams, and oceans with various sediments?

3.  Within your group, fill three clear plastic cups equally, about 
halfway, with a different type of sediment (soil, sand, and gravel). 
Describe the sediments in the cups. How are they different?

4.  Fill a measuring cup with water. With a pen and paper, record 

the amount of water in the measuring cup. Pour some into  
one of the clear plastic cups, adding water until it is just above 
the level of the sediment. Record the amount of water now in 
the measuring cup. Calculate the amount of water poured over 
sediment in the clear plastic cup. Repeat this process for each 
sediment.

5.  Discuss: For which type of sediment does the most water go  
into the cup? (Typically, larger sediments allow more water in.) 
How can water go into the sediments? (It seeps into spaces 
between particles.) 

6.  Consider the sediment cups as models of surficial features.  
How might the different surficial features affect the amount of 
water (hydrosphere) available to plants (biosphere)? (In general, 
when water seeps into the sediments, it is available to plants.)

7.  Now, return to the U.S. Geological Survey map online. What 
surficial features do you see in your part of the country, near 
major rivers, and along coastlines? Why do you think these 
patterns occur?

Extension
For an activity relating to surficial features that you can 
do in the school yard, go to GLOBE at www.globe.gov/
documents/352961/41672784-81d0-4189-81f4-280acaa3364d. 
To explore the effects of surficial features in your community, use 
Yardmap tools at http://content.yardmap.org/.

Surficial Features
LEARNING ACTIVITY:

Source: America Geophysical Union. 
Adapted with permission.

DECEMBER 2015



SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

27 28 29 30 31

New Year’s Eve

20 21 22

Winter Solstice

23 24 25

Christmas

26

Did You Know? 
Earthquake Off West Coast  

of Northern Sumatra 
(Magnitude 9.0), Sets Off 

Massive Tsunami, 2004

Kwanzaa 

13 14

Dec. 14-18, 2015:  
Geoscience Event: 

AGU Fall Meeting, American 
Geophysical Union,  

San Francisco, California

15 16

Did You Know? 
First of Three Earthquakes 
in New Madrid, Missouri 

(Estimated Magnitude 8.0), 
Causes Mississippi River to 

Change Course, 1811

17 18 19

6

Hanukah begins 
(Sundown) 

7

Pearl Harbor 
Remembrance Day

8 9 10 11

International  
Mountain Day

12

1 2

Did You Know? 
Aniakchak National 

Monument, One of World’s 
Finest Examples of Dry 

Caldera, Established 1980

3

Dec. 3-5, 2015: 
Geoscience Event: 

NSTA Area Conference, 
National Science Teachers 

Association, Kansas City, MO

4 5

World Soil Day

AMERICAN GEOSCIENCES INSTITUTE  |  www.americangeosciences.org



Grades 4-12
Materials
• Photocopies of the model
• Scissors
• Glue

A normal fault occurs when rocks break and move because they 
are being pulled apart. As the area is stretched, the rocks move 
along the fault. Each movement causes an earthquake. This model 
demonstrates how a block of rock is extended by a normal fault.  

Procedure
1.  Carefully cut out the larger block and construct, using glue 

where indicated. Do not yet glue along the area marked “In this 
area glue on the reverse side of this tab.”

2.  Now cut out the smaller block and construct.
3.  Once the glue is dry, slide the flap of the larger block inside the 

smaller block and then glue on the reserve of the tab indicated, 
so that the two blocks are connected and yet the smaller block 
slides up and down on the larger block.

4.  To see how a normal fault works, slide the smaller block up so 
that the land surface is level. Measure the distance from one end 
of the model to the other.

5.  Now cause the fault to move by sliding the smaller block 
downwards. 

6.  Measure the length of the model. You will see that movement 
along the normal fault has caused the area to become longer as 
it undergoes stretching.

This model is one of a number that can be found on the Explore 
Earthquakes CD-ROM Teacher Resource available from the 
Geological Society of America (www.geosociety.org/educate).

Model of a Normal Fault
LEARNING ACTIVITY: 

Source: Geological Society of America. 
Adapted with permission.

JANUARY 2016



SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

24

31

25 26 27 28 29

Happy Birthday! 
Friedrich Mohs, German 

Geologist and Mineralogist, 
Creator of Scale of Mineral 

Hardness, Born 1773

30

17

Happy Birthday! 
Benjamin Franklin,  

U.S. Scientist, Pioneering 
Inventor and Diplomat,  

Born 1706

18

Martin Luther  
King, Jr. Day

19 20 21 22 23

Happy Birthday! 
Andrija Mohorovicic, Croatian 

Physicist, Seismologist and 
Meteorologist, Namesake 

of Base of Earth’s Crust, the 
“Moho,” Born 1857

10 11 12

Did You Know? 
Earthquake (Magnitude 

7.0) Strikes Capital of Haiti, 
Causing Nearly 300,000 

Deaths, 2010

13 14

Happy Birthday! 
Arthur Holmes, British 

geologists who pioneered  
radioactive dating of minerals 

and the understanding of 
mantle convection, born 1890

15 16

3 4 5 6 7 8

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

Established 1975

9

1

New Year’s Day

2

AMERICAN GEOSCIENCES INSTITUTE  | www.americangeosciences.org



Grades 5-9
Materials
• Mixture of gravel, sand, and silt 

(overburden)
• Potting soil
• Bone meal, blood meal, and 

potash, or mixed fertilizer, 
teaspoons

• Grass seeds
• Water and spray bottle
• Access to sunlight or a lamp
• Small trowels
• Shoebox-sized plastic tubs
• Measuring cups, teaspoons, 

large mixing bowls
• Rulers, calculators
• Data sheet

Mined land is reclaimed for future use. The objective of this activity 
is to investigate how plants will grow on a reclaimed landscape. Over 
a period of days, you will learn how overburden is incorporated into 
the landscape after it has been removed during the mining process. 
Before beginning, discuss vocabulary terms: overburden, stockpile, 
grading, soil types, seeding, stability, seed germination, nutrients, 
closure planning, and reclamation.

Procedure
1.  Watch Ground Rules, Chapter 8 (www.youtube.com/user/

catgroundrules).
2.  With your classmates, divide up into eight groups. Your group 

should have a plastic tub and a garden trowel. Prepare your 
reclaimed landscape by:
• Numbering your plastic tub (all tubs should be numbered 1 to 8).
• Calculating the area of the bottom of your tub (L x W).
•  Determining the volume of overburden required for 5-cm layer 

in the bottom of your tub (area of tub x 5 cm) and pouring it 
into your tub to make an even surface of uniform thickness. 

•  Visiting https://mining.cat.com/cda/files/2786340/7/
GroundRules-MiningProcesses-11-13.pdf to download detailed 
descriptions of different thicknesses and mixtures of soil 
for each reclaimed landscape model and a data sheet for 
describing the composition of each reclaimed landscape.

3. Add the plants. In your group:
•  Sprinkle 4 teaspoons of seed across the surface of your model 

reclaimed landscape.
• Gently pat seeds into the soil surface.
•  Spray water generously and evenly over the surface of your 

reclaimed landscape, making sure to apply the same number 
of sprays to your tub as is applied to the other tubs (count and 
record the total number of sprays).

•  Place your tub along with the others near a window or under  
a lamp that is turned on during the day and off at night.

4. Make daily observations:
•  Water your model reclaimed landscape every day (as directed 

above).
•  Along with other groups, make daily observations of your 

reclaimed landscape model on your data sheet. Continue 
making daily observations until the grass is growing well on  
at least one of the groups’ models.

5. Discuss:
•  On which model reclaimed landscape(s) did the plants grow the 

best/worst? Based on the results of the experiment, if you were 
planning a reclaimed landscape, how would you design it?

NGSS: MS-ESS3-3 Apply scientific principles to design a method for 
monitoring and minimizing a human impact on the environment. 
MS-ESS3.C Human Impacts on Earth Systems; SEP: Constructing 
Explanations and Designing Solutions; CC: Cause and Effect.

This activity was adapted with permission from Caterpillar Worldwide  
(cat.com). For additional educational resources about the importance  
of mining and minerals, visit www.MineralsEducationCoalition.org. 
To adapt this activity for grades 10-12, visit cat.com/groundrules.

Reclaiming a Mine Site
LEARNING ACTIVITY:

First Niagara Pavilion was built on reclaimed mine land owned by Starraggi 
Industries”.

www.MineralsEducationCoalition.org
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28 29

21

Feb. 21-27, 2016:  
National Engineers Week

22 23 24 25 26

Did You Know? 
Grand Canyon National Park, 

Exhibiting Largest Section 
of Geologic Time on Earth, 

Established 1919

27

14

Valentine’s Day

15

Presidents Day

16 17 18 19 20

7

Did You Know? 
Earthquake (8.8 Magnitude) 

Shakes Chile, Triggering  
a Tsunami that Hits  

Hawaii, 2010

8 9 10

Ash Wednesday

11
Did You Know? 

Death Valley National  
Park, Lowest Below Sea  
Level in North America,  

Proclaimed 1933

Did You Know? 
Bandelier National Monument,  
New Mexico, established 1916

12

Happy Birthday! 
Charles Darwin, English 

Naturalist, “The Origin of 
Species” Author, Born 1809

13

1 2

Groundhog Day

3 4 5 6
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Grades 8-12
Materials
• A cardboard box or other 

opaque container with 
cardboard lid

• Sand
• Marker pens
• Clear plastic drinking straws
• Graph paper
• Small rock samples
• Balloon with water
• Food coloring
• Masking tape
• Bamboo kebab skewer

Since 1970, oil and natural gas have provided more than half of the 
energy used each year in the United States to produce electricity, 
heat, transportation fuels, and many everyday products from balloons  
to vitamins. Oil and natural gas are forms of petroleum, a word that 
literally means “oily rock.” Petroleum is called a fossil fuel because it 
is geologically very old and is found in the ground, like fossils.

Abundant oil and natural gas form only where conditions in the 
Earth are just right. Doing this investigation will help you understand 
how geoscientists identify and explore petroleum-rich reserves.

Procedure
1.  In a small box or opaque container set up the model similar to 

the one shown in the illustration. Place a small balloon containing 
colored water (to represent oil) into the layers. Think carefully 
about where to place your oil reserves in the model. Putting it in 
the middle might be too obvious, or placing it against the side of 
the box might be too confusing!

Mark the sides of the box “North,” “South,” “East,” and “West.” 
Make a map of your model to show the location of the water-
balloon “oil reserve.”

Place a lid securely on the box and fasten it with masking tape. 
Exchange your model with another group.

2.  With the other group’s box, you will model the method used by 
exploration geologists in the field. You may not move the box, 
and you may not look inside it. Attach graph paper to the lid 
of the box. Tap on the box and listen for an area that “sounds 
different.” Use the graph paper to record the locations of areas 
that sound different and seem like likely candidates for oil 
exploration.

3.  Probe the box to search for “oil” (the water balloon) in the places 
you identified. Mark off divisions of one centimeter on a bamboo 
skewer, beginning at the bottom. Use the bamboo skewer to 
penetrate the box lid at the location where you think the oil may 
be located.

Probe gently through the sand. Look at the skewer for evidence 
of “oil.” This models the drilling process. Remember: Every 
centimeter of depth that you drill costs $150,000. In addition, 
each time you move to a new spot to drill costs $75,000.

Keep a record of how many centimeters you drill and how many 
times you move the skewer to a new spot, so you can calculate the 
total cost of your exploration. Continue drilling until you find “oil.”

4.  What was the total cost of your exploration? If you were to start 
over, how would you change your exploration procedure to save 
money? Compare your results with the group that constructed 
the model. Look at their map. Was the oil deposit where they 
said it should be? What could you have done to make your 
exploration more cost-effective?

Modeling an Oil Reserve
LEARNING ACTIVITY: 

Source: Adapted with permission by 
the American Association of Petroleum 

Geologists from AGI’s Earth System Science 
in the Community (EarthComm), 2005.
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27

Did You Know? 
Great Alaska Earthquake 

(Magnitude 9.2) Is Second-
Largest of 20th Century and 

Largest Recorded in Northern 
Hemisphere, 1964

Easter

28 29 30 31

 March 31- April 3, 2016: 
Geoscience Event: 

NSTA National Conference  
on Science Education, 

National Science teachers 
Association, Nashville, TN

20

Palm Sunday

Vernal Equinox

21 22

World Water Day

23 24

Happy Birthday! 
John Wesley Powell, U.S. 

Geologist and Anthropologist,  
Grand Canyon Explorer,  

Born 1834

25

Good Friday

26

13

Daylight Saving  
Time Begins

14

Happy Birthday! 
Albert Einstein, German-

American Physicist, Author 
of “Theory of Relativity,”  

Born 1879

15 16 17

St. Patrick’s Day

18 19

6

March 6-12, 2016: 
National Ground Water 

Awareness Week 

7 8 9 10 11 12

1

Did You Know? 
Yellowstone National Park, 
Containing Half of World’s 

1,000 Known Geysers, 
Becomes First National Park, 

Established 1872

2 3 4 5
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Grades 6-10
Materials
• Notebook and pen

GLOBE celebrates 21 years of student-driven environmental data 
collection on April 22, 2016. The GLOBE database houses over  
130 million measurements from schools in more than 95 countries!

GLOBE is a partnership between NASA and the National Science 
Foundation (NSF), with support from National Oceanic and 
Atmospheric Administration (NOAA) and U.S. Department of State, 
and carried out at the local level worldwide by partner organizations, 
governments, teachers and students. GLOBE is implemented at the 
University Corporation for Atmospheric Research.

For Teachers

Engage your students in exploring ‘Patterns in Air Temperature Data.’  
Creating a time series plot of several months of data (see Figure 
1) can help students see that air temperature does not follow a 
clean straight line over time, but rather a series of ups and downs. 
Observing longer time series plots, such as 15 years of data 

(see Figure 2), allows students to see that yearly patterns of air 
temperature remain the same despite inter-annual variability of 
highs and lows. Find a link to the complete activity, plus more data 
exploration activities, at www.globe.gov/agi.

Procedure
1.  Discuss possible reasons for the overall pattern of air temperature 

as well as the day-to-day temperature fluctuations.
2.  When data from a school in the southern hemisphere is added to 

the time series plot (see Figure 3), what do you notice about the 
pattern? (The pattern is opposite.)

3.  Observe the amount of temperature fluctuation for the Argentine 
school vs. the Finnish school. The latitude of the Argentine school 
is 33° South, while the latitude of the Finnish school is 64° 
North. Discuss how this difference in degrees of latitude might 
affect temperature fluctuations. How would data from a school 
near the Equator be displayed on the time series plot?

Exploring Atmosphere Data
LEARNING ACTIVITY:

Figure 1. Air Temperature data,  
Main Street Intermediate School, 
January-May 2014.

Figure 2. Air Temperature at Utajarven Ylaaste, Finland 2000-2014.
Figure 3. Air Temperature at Utajarven Ylaaste (blue) and Escuela Primaria Particular 
Incorporada N°1345 (red), 2010-2014.

Source: National Aeronautics  
and Space Administration.  
Adapted with permission.
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24 25

Arbor Day

26 27 28 29 30

17 18

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

San Andreas Fault, 1906

19

Did You Know? 
Soviet Union Launches  

Salyut 1, First Space Station, 
1971

20 21

Did You Know? 
Start of Great Flood of 

Mississippi River Valley That 
Would Inundate 27,000 

Square Miles, 1927

22

Earth Day

Passover

23

10 11 12

Did You Know? 
Arches National Park, World’s 

Highest Concentration of 
Natural Arches,  

Established 1929

13 14

Did You Know? 
Start of Mount Eyjafjallajökull 

Eruption in Iceland, 
Grounding Flights Across 

Europe for Almost a Week, 
2010

15 16

April 16-24, 2016: 
National Park Week

3 4 5 6 7 8 9

1

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

2
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Grades 4-12
Materials
• Computer with internet 

connection

A park can be many different things to many different people.  
For many people, Canyonlands National Park is a favorite showcase 
of geology.

In each of the park’s districts, you can see the remarkable effects of 
millions of years of erosion on a landscape of sedimentary rock. The 
Green River has carved a channel out of rock layers deposited nearly 
300 million years ago creating an open book for earth science 
enthusiast of all ages.

Even if you cannot visit Canyonland National Park in person, you 
can explore the geoscience represented in the park through online 
visualizations that are both magnificent to behold and meaningful 
to contemplate.

Procedure
1.  Go online to Canyonlands Interactive Geologic Atlas (www.nps.

gov/cany/learn/nature/geologicatlas.htm). Files are bundled in a 
“zip” archive. Once downloaded and unpacked, it requires Flash 
Player to run.

2.  Learn about the story of Canyonlands geology with Flash 
animations developed by the Interactive Geology Project at the 
University of Colorado-Boulder.

3.  Discuss: What do you see? How does the Canyonlands 
Interactive Geologic Atlas use animated graphics to display how 
the park’s landscape has evolved over millions of years?

4.  Now, go online to Inside Canyonlands Videos (www.nps.gov/
cany/learn/photosmultimedia/insidecanyonlands.htm). Join park 
rangers as they explore the many features of Canyonlands. Check 
out videos and podcasts available to enhance your trip to the 
park or simply learn more at home or in the classroom.

5.  Discuss: How does this series of short videos provide an in-depth 
look at a range of topics in the park? How does this deepen your 
understanding of the geologic features of the park?

Join us in celebrating the 100th birthday of  
America's national parks in 2016.

Find Your Park
LEARNING ACTIVITY: 

Source: National Park Service.  
Adapted with permission
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29 30 31

22

Did You Know? 
Chile Earthquake (Magnitude 
9.5) Is Largest Earthquake of 

20th Century, 1960

23 24
Did You Know? 

Powell Expedition to Explore 
Grand Canyon Begins in Green 

River City, Wyoming, 1869

Happy Birthday! 
Harry Hess, U.S. Geologist, 
Originator of Idea of Sea  

Floor Spreading, Born 1906

25

Did You Know? 
Mammoth Cave National Park, 
World’s Longest Cave System 

With 360 Mapped Miles, 
Established 1926

26 27 28

 Happy Birthday! 
Milutin Milankovitch, Serbian 
Geophysicist, Best Known for 

Theory of Climate Change, 
Born 1879

15 16 17 18

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

Washington, 1980

19 20

Memorial Day

21

Armed Forces Day

8

Mother’s Day

9 10 11 12 13 14

Did You Know? 
Lewis and Clark Expedition 
Across Louisiana Territory 

Begins, 1804

1 2 3

National Teachers’ Day

4

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

5

Cinco De Mayo

6 7
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Grades 3-9
Materials
• Flagpole or other vertical 

structure on the south side  
of a flat area

• All-weather marking paint
• Clock that measures to the 

nearest second

The sun rises in the east and sets in the west. This we know from 
personal observation. But have you ever thought about where the 
sun is in the sky at the same time each day?

You might think the sun would appear at the same place at the 
same time each day. This would be true if Earth had no tilt and its 
orbit were a perfect circle. But this is not the case.

The tilt of the Earth changes how high the sun appears throughout 
the year, as seen from a specific place on Earth’s surface. When 
viewed from a location in the Northern Hemisphere, for example, 
the sun is at its lowest noon position in December and at its highest 
noon position in June.

Earth’s tilt also causes the sun to reach its noon position (its highest 
position in the sky) a little before or a little after 12 o’clock noon, 
local time, on all but a few days of the year. For example, between 
December and March and between June and September in the 
Northern Hemisphere, the sun reaches the “noon position” a few 
minutes before local noon.

The orbit of Earth is nearly circular, but it is elliptical (oval) just 
enough to cause the orbital speed of Earth to change throughout 
the year. Earth is closest to the sun in January. During the period 
from around October to February, Earth’s orbital speed is much 
faster than at any other time of year. This changing speed affects 
the position of the sun in the sky and how much earlier or later the 
sun reaches its noon position.

The result is the analemma, a figure-eight shaped path of the sun in 
the sky over the course of a year. This year-long activity is designed 
to make visible this remarkable aspect of the Earth-sun system, one 

of the most striking patterns in nature. 
You can trace this pattern—in only a 
few minutes each week!

Procedure
1.  Find a flagpole or other vertical 

structure that casts a shadow on a 
flat area such as a parking lot. You 
will trace the path of the shadow 
at the same time of day for a year. 
Obtain permission to use the flat 
area for about 15 minutes once a week, and to paint marks on it.

2.  Select a convenient time of day for your shadow marking. 
Usually, the best results are obtained around midday.

3.  When the sky is clear at your selected observation time, paint a 
mark on the flat surface to indicate the position of the shadow. 
Do not worry if there are cloudy or rainy days. One observation 
every week or so is sufficient.

4.  If you live in an area where daylight saving time is observed, you  
will need to decide which time to use for your observation. The  
shifted time will produce an interesting offset path, while 
keeping the same “sun time” will give you a single coherent 
analemma figure.

5. Discuss: As the year progresses, what do you see? Why?

Additional Resources

• SEED offers a detailed version of this activity, including a method 
for producing an indoor analemma: www.planetseed.com/
laboratory/experiment-what-path-sun

• Science Blogs offers a more detailed explanation of the shape  
of the analemma: http://scienceblogs.com/startswithabang/2009/ 
08/26/why-our-analemma-looks-like-a/

Making Visible the Path of the Sun
LEARNING ACTIVITY: 

Source: SEED. 
Adapted with permission.
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19
June 19-22, 2016: 

AAPG Annual Meeting, 
American Association of 
Petroleum Geologists,  

Alberta, Canada

Juneteenth

Father’s Day

20 21

Summer Solstice

22 23 24 25

12

Did You Know? 
Big Bend National Park, 

Featuring Fossilized Skeleton 
of Quetzalcoatlus, Largest 

Winged Animal,  
Established 1944

13 14

Flag Day

15

Did You Know? 
The Philippines’ Mount 

Pinatubo Erupts in Second-
Largest Volcanic Eruption of 

20th Century, 1991

16 17 18

5 6 7 8

World Oceans Day

9 10 11

1 2 3

Happy Birthday! 
James Hutton, Scottish 
Geologist, “Father” of 

Modern Geology, Born 1726

4
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Grades 7-12
Materials
For each student or 
student group:
• Computer with internet access 

and Google Earth Pro (free) 
• Digital camera  

(phone cameras are fine)
• Meter stick
• 10 meter measuring tape,  

if available

A classic science education film is Charles and Ray Eames’s Powers 
of Ten. The film begins by joining a picnic at a Chicago waterfront 
park “with a scene just one meter wide, which we view from just 
one meter away.” Every ten seconds, the camera pulls ten times 
further away.

It is “a film dealing with the relative size of things in the universe 
and the effect of adding another zero.” See the film and learn about  
the Charles and Ray Eames at http://powersof10.com/. (The teacher 
should run through the procedure prior to attempting with a class.)

Why make a local version of powers of ten? Reasons include:
• making maps more “concrete,” 
• extending understanding of scale, and
•  highlighting a big idea: to understand (deep) time and the 

scale of space, models and maps are necessary.

Procedure
1. Watch the original Powers of Ten film at http://powersof10.com/.
2.  Watch the video of Google Earth Powers of Ten example at 

http://virtualfieldwork.org/Your_Own_Powers_of_Ten.html. 
Tutorial videos are linked from this page.

3.  Identify a site for the center of your Powers of Ten, such as your 
schoolyard or home.

4.  Install Google Earth Pro (free). See http://google-latlong.
blogspot.com/2015/01/google-earth-pro-is-now-free.html for 
information. All work can be done with Google Earth, but Pro 
simplifies some steps.

5.  At the center point of your project, take photos that include 
the meter stick. Take pictures showing one centimeter, 10 
centimeters, and the entire meter stick. Featuring items in these 
pictures can help build understandings of scale.

6.  Use software to annotate your photos. PowerPoint will work and 
is demonstrated in video 1.01 on the tutorials page.

7.  Upload the images to a photo-sharing site, Google Drive, or a 
school server.

8.  Embed your images in a Google Earth placemark at the center of 
your Powers of Ten tour.

9.  Draw range rings around your center point using the range ring 
calculator at GPSVisualizer.com. Use radii of 5m, 50m, 500m, 
5km, 50km, and 500km.

10.  Use your range rings as guides to draw squares that are  
10m x 10m, 100m x 100m, 1km x 1km, and so on.

11. Label your boxes following the example in the video tutorials.
12. Adjust the settings and play your Powers of Ten.

Make Your Own Powers of Ten
LEARNING ACTIVITY:

Source: Paleontological Research 
Institution. Adapted with permission.
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24

Parents’ Day

31

25 26 27 28 29 30

Happy Birthday! 
Marie Tharp, U.S. Geologist, 

Sea Floor Cartographer,  
Born 1920

17

Did You Know? 
Abraham Lincoln National 
Historical Park, Kentucky, 

established 1916

18 19 20

Did You Know? 
U.S. Apollo 11 Astronaut  
Neil Armstrong Becomes  
First Human to Walk on 

Moon, 1969

21 22 23

10 11 12 13 14

Happy Birthday! 
Florence Bascom, U.S. 

Geologist, First American 
Female Ph.D., Born 1862

15 16

3 4

Independence Day

5 6 7 8

Did You Know? 
Acadia National Park,  

Maine, established 1916

9

1 2
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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 11-17, 2015,  
celebrating the theme “Visualizing Earth Systems.”

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

What Is
Earth Science Week?

AGI MEMBER SOCIETIES
AASP-The Palynological Society (AASP)
American Association of Petroleum Geologists (AAPG)
American Geophysical Union (AGU)
American Institute of Hydrology (AIH)
American Institute of Professional Geologists (AIPG)
American Rock Mechanics Association (ARMA)
Association for the Sciences of Limnology and 

Oceanography (ASLO)
Association for Women Geoscientists (AWG)
Association of American Geographers (AAG)
Association of American State Geologists (AASG)
Association of Earth Science Editors (AESE)
Association of Environmental & Engineering Geologists (AEG)
Clay Minerals Society (CMS)
Council on Undergraduate Research, Geosciences Division 

(CUR)
Environmental and Engineering Geophysical Society (EEGS)
Friends of Mineralogy (FOM)
The Geochemical Society (GS)
Geo-Institute of the American Society of Civil Engineers (GI)
Geological Association of Canada (GAC)
Geological Society of America (GSA)
The Geological Society of London (GSL)
Geoscience Information Society (GSIS)
History of Earth Sciences Society (HESS)
International Association of Hydrogeologists/U.S. National 

Chapter (IAH)
International Medical Geology Association (IMGA)
Karst Waters Institute (KWI)
Mineralogical Society of America (MSA)
Mineralogical Society of Great Britain and Ireland
National Association of Black Geoscientists (NABG)
National Association of Geoscience Teachers (NAGT)
National Association of State Boards of Geology (ASBOG)
National Cave and Karst Research Institute (NCKRI)
National Earth Science Teachers Association (NESTA)
National Speleological Society (NSS)
North American Commission of Stratigraphic Nomenclature 

(NACSN)
Paleobotanical Section of the Botanical Society of America 

(PSBSA)
Paleontological Research Institution (PRI)
Paleontological Society (PS)
Petroleum History Institute (PHI)
Seismological Society of America (SSA)
SEPM (Society for Sedimentary Geology) (SEPM)
Society for Mining, Metallurgy, and Exploration (SME)
The Society for Organic Petrology (TSOP)
Society of Economic Geologists (SEG)
Society of Exploration Geophysicists (SEG)
Society of Independent Professional Earth Scientists (SIPES)
Society of Mineral Museum Professionals (SMMP)
Society of Vertebrate Paleontology (SVP)
Soil Science Society of America (SSSA)
United States Permafrost Association (USPA)
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