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L
and. Water. Air. Life. We often talk about them as 
independent, separate things. But these systems are 
inextricably connected. By deepening our knowledge 

of interactions of Earth systems—geosphere, hydrosphere, 
atmosphere, and biosphere—Earth science helps us manage our 
greatest challenges and make the most of vital opportunities.

Earth Science Week 2014 focuses on the theme of “Earth’s 
Connected Systems,” because we all need to understand the 
dynamic interactions of our planet’s natural systems. Exploring 
this theme, you’ll cut to the core of what Earth science means to 
society. The interactions of Earth systems are at the heart of our 
most critical issues, from energy and the environment to climate 
change and emerging economic realities.

No matter where we come from or where we’re going, Earth 
science affects us all. Start your investigation with a visit to the 
Earth Science Week web site (www.earthsciweek.org). Check 
out new links to educational resources and information. Engage 
young people and others in discovering the ways that geoscience 
illuminates 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

Get Connected
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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 web site 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’s Connected 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 12-18, 2014!

Linking to Earth Science Week

WWW.EARTHSCIWEEK.ORG

H
ow can you get involved? Explore the Earth Science 
Week web site at www.earthsciweek.org. You’ll find  
a host of tools designed to make your event 

experience easy, fun, and rewarding!

On the web site, 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!



Grades XXXXGrades 9-12
Materials
• Computer with  

Internet connection
• Soil from yard or garden  

(may be repeated with  
sandbox sand)

• 200 to 250 ml containers  
with air-tight seals

• Household ammonia  
cleaning solution

• Nitrate-containing fertilizer 
(check label), e.g., Miracle-Gro® 
or Peter’s Professional® 

• Sugar
• Nitrate water-quality test  

strips, e.g., Lamotte 2996®,  
EM Quant®, or Industrial  
Test Systems®

• Distilled water

LEARNING ACTIVITY:

All biological organisms require certain nutrients to live. Plants 
require carbon, hydrogen, and oxygen from air and water, as 
well as nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, zinc, nickel, chloride, boron, and 
molybdenum from soil. Animals require a few others. Conversions 
and transformations of nutrients in the environment result from 
chemical reactions, biological activity, or both.

Nitrogen, which has several valence states, is present in the 
environment as dinitrogen (N2), nitric oxide (NO), nitrous oxide 
(N2O), and ammonia (NH3) gasses, as the ions ammonium (NH4

+), 
nitrite (NO2

-) and nitrate (NO3
-), and in organic forms such as 

proteins and enzymes. Nitric and nitrous oxides are greenhouse 
gasses that contribute to the brownish haze in smog. Nitrate and 
nitrite may contaminate surface or ground water. Most nitrogen in 
soil is present in organic forms, and most of the transformations are 
mediated by soil microorganisms.

Most soil-supplied nutrients are weathering products of rocks and 
minerals, but nitrogen is not found in naturally occurring minerals 
or rocks. And, although 78% of the atmosphere is dinitrogen, 
plants cannot use it. Plants use nitrate and ammonium to make 
amino acids, the building blocks of proteins. Nitrogen gas from the 
atmosphere can be converted to plant-usable forms, or “fixed,” by 
lightning in the atmosphere, soil microorganisms such as Rhizobium 
and Azotobacter, and industrial processes.

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

instructions for this activity.
2.  As directed in instructions, use qualitative nitrate test strips to 

investigate some possible fates of nitrogen in the soil. The test 

strips change color when exposed to nitrate; the color deepens 
as nitrate concentration increases. Add ammonia and nitrate 
sources, water, and sugar to soil in various combinations. After 
incubation, measure nitrate with test strips.

3.  Discuss: The control soil measures the background nitrate 
concentration for comparison. If the ammonia treatment has 
no more nitrate than the 
control, ammonia was lost to 
the atmosphere as a gas. If 
the ammonia treatment has 
more nitrate than the control, 
ammonia was converted to 
ammonium, then converted 
to nitrate by Nitrosomonas 
and Nitrobacter. In anaerobic 
conditions, denitrification 
may occur and nitric or 
nitrous oxides lost to the 
atmosphere. If so, there may 
be a noticeable odor when the 
containers are opened, and 
the nitrate levels may be less. 
What did you find?

Nitrogen Connection

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

AUGUST 2014
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

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 30

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 23

10 11 12 13 14 15 16

3

Friendship Day

4 5 6 7 8 9

1 2



Grades XXXXGrades 6-10
Materials
For teachers
• Display pictures or actual 

examples of organic and 
inorganic objects for initial 
discussion.

LEARNING ACTIVITY:

Archaeological remains include artifacts (portable) and features 
(non-portable) made and used by humans. Archaeologists use 
these objects to understand how ancient people lived. How well 
archaeological remains survive depends on the materials they were 
made of, the ways they were used, the manner in which they were 
discarded, and the environment in which they were deposited. 
Organic remains generally decay in a short time unless preserved 
in special conditions. Inorganic remains survive better, though 
they too can rust, tarnish, or otherwise break down in unstable 
conditions.

Archaeological remains are good examples of interactions between 
humans and Earth systems and also of Earth systems with objects. 
Humans use materials from the biosphere (wood, paper, bone, 
leather, etc.) and geosphere (stone, clay, sand, etc.) to create 
artifacts and features. These objects in turn are affected by air, 
humidity, water, light, heat, and other attributes of Earth systems. 

Procedure
For teachers

Define organic and inorganic and discuss the properties of each:
• Organic (once living) remains include people, plants, animals, 

and anything made of plant or animal matter (food, paper, wood, 
leather, etc.). These remains break down easily and decay unless 
preserved under special conditions, such as hot and dry, airless, 
waterlogged, and very cold environments. Organic remains could 
also survive if sealed in volcanic ash.

• Inorganic (never living) remains include stone, metal, clay 
cement, plastic, and glass. These were never living and will not 
rot or decay as organic remains do. They survive especially well 
in an airtight environment, but they too can break down when 
exposed to the elements.

For students

1.  Look around the classroom and list organic things and inorganic 
things. What might survive for 1,000 years to say something 
about you to archaeologists of the future? Some examples: The 
metal rings and plastic body of a binder may survive, but the 
paper and writing will not. A computer or television may survive, 
but will cease to work. The metal legs of a chair may survive, but 
wooden seats probably will not. Given what will perhaps last and 
what will be lost, what conclusions could future archaeologists 
draw about us? Where might they go off track?

2.  Make a list of the furniture and objects in a room at home. Note 
whether each object is organic, inorganic, or has elements of 
both. Assume 1,000 years have passed, and the room has not 
been specially preserved. List what will be left after all organic 
materials decay. Summarize what you think an archaeologist in 
the future will be able to say about your room, your family, and 
you as an individual.

For teachers
Discuss results with students, including which of their artifacts the 
students wish would survive for future archaeologists.

For additional lesson plans and resources, visit www.archaeological.
org/education. Celebrate International Archaeology Day on October 
18, 2014! Visit us at www.archaeologyday.org.

What Will Survive?

Source: Archaeological Institute of 
America. Adapted with permission.

SEPTEMBER 2014
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

28 29 30

21 22

Did You Know?  
Hawaii Volcanoes National 
Park, Containing World’s  

Most Active Volcano,  
Established 1961 

23

Autumnal Equinox

24

Did You Know?  
Hurricane Rita (Category 5) 

Batters Texas and  
Louisiana, 2005

Rosh Hashanah  
(Sundown)

25 26 27

National  
Public Lands Day

14

Sept. 14-17, 2014:  
Geoscience Event:  
AAPG International 

Conference and Exhibition, 
American Association of 
Petroleum Geologists, 

Istanbul, Turkey

15 16 17

Citizenship Day

Constitution Day

18 19 20

Sept. 20-28, 2014: 
Geoscience Event:  

57th AEG Annual Meeting, 
Association of Environmental 
and Engineering Geologists, 

Scottsdale, Arizona

7 8

Grandparents Day

9

Protect Your  
Groundwater Day

10

Happy Birthday! 
Stephen Jay Gould, 

U.S. Paleontologist and 
Evolutionary Biologist,  

Born 1941 

11

Patriot Day

12 13
Geoscience Event: AIPG 

National Meeting, American 
Institute of Professional 

Geologists, Prescott, Arizona

Did You Know?  
Hurricane Ike (Category 4) 

Strikes Texas, 2008

1

Labor Day

2

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

3 4 5 6



Grades XXXXGrades 5-8
Materials
For each student:
• Pencil
• Clipboard
• Masking tape
• Copy of “Connect the Spheres” 

student capture sheet, 
including partner capture 
sheets

• Pictures for “beat the clock” 
(in the “Connect the Spheres” 
PowerPoint)

LEARNING ACTIVITY:

This activity will provide you with an introduction to a series of 
lessons—Survivor: Earth—about water resources on Earth. You’ll 
investigate Earth systems by making observations in nature and 
identifying systems in the natural world. Ultimately, you will 
understand how the four spheres, or systems, on Earth—biosphere, 
hydrosphere, geosphere, and atmosphere—are interconnected.

For teachers:
Find the full lesson, including Teacher’s Guide, Student Capture 
Sheet, and PowerPoint Presentation at http://pmm.nasa.gov/
education/lesson-plans/connect-spheres-earth-systems-interactions. 
Survivor: Earth is at http://pmm.nasa.gov/education/lesson-plans/
survivor-earth.

Procedure
1.  Take your pencil, capture sheet, and clipboard outside on a short 

nature walk for 5-10 minutes, accompanied by an adult. As you 
walk, record at least five observations. What do you see? What’s 
going on outside today? What do you see happening in nature? 
Have you noticed any changes in nature around your home or 
school? Your observations might seem simple or obvious, but 
they will be important later on.

2.  Back in the classroom, look at the diagram of components of Earth 
systems (water, soil, air, living things, sun). Identify the system that 
each observation falls into on your data capture sheet.

3.  Working with 2-3 partners, choose one of your group members’ 
observations to consider in more detail and describe the 
interactions between the systems. For your team, write the 
observation, circle the picture of the system, and draw arrows 
with notes explaining the connections between parts based on 
that observation.

4.  If there is time, present your observations and connections to the 

class. Or post your papers around the room for a gallery walk, 
so students can see what other groups produced and find more 
connections.

5.  Discuss: From what you saw and heard, what overall message 
can you see? What are some conclusions you can make? What 
is this showing us? How are all of Earth’s systems connected in 
some way, so that no part can function on its own?

6.  Review the four scientific terms for the spheres—biosphere, 
hydrosphere, geosphere, and atmosphere—and match them to 
the pictures. Beat the clock! Perhaps consider another picture 
and write down as many connections between spheres as you 
can in 30 seconds.

Extensions
For teachers:

•  Conduct this lesson in different seasons, comparing observations 
and interactions. (http://bit.ly/connectspheres)

•  Play “Find that Observation” by randomly assigning students  
an interaction pair (e.g., sun-soil) and asking them to identify  
one observation that illustrates that interaction.  
(http://bit.ly/SurvivorEarth)

•  Explore “Earth System in a Bottle” from Elementary GLOBE, in 
which students create terrariums to learn about the four spheres 
(www.globe.gov/documents/348830/350113/ElementaryGLOBE_
EarthSystemsActivity1_en.pdf). (http://bit.ly/EarthSystemBottle)

Connect the Spheres

NASA, Global Precipitation 
Measurement Mission, and 

Montgomery County Public Schools 
Outdoor Environmental Education 

Program. Adapted with permission.

OCTOBER 2014
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E A R T H  S C I E N C E  W E E K 

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

26

Oct. 26-31:  
Geoscience Event:  

SEG International Exhibition 
and 84th Annual Meeting, 

Society of Exploration 
Geophysicists,  

Denver, Colorado

27

Oct. 27-29:  
Geoscience Event: 
SPE Annual Technical 

Conference and Exhibition, 
Society of Petroleum 

Engineers, Amsterdam,  
The Netherlands

28 29 30 31

Halloween

19
National Chemistry Week 

Oct. 19-25, 2014

Oct. 19-22, 2014:  
Geoscience Event:  

GSA Annual Meeting, 
Geological Society of America,  
Vancouver, British Columbia

20 21 22 23

Did You Know?  
Fossil Butte National 

Monument, Containing  
Nearly Perfectly Preserved 
Fossils, Established 1972

24 25

12

International  
EarthCache Day 

13

Columbus Day

14

National  
Wildlife Refuge Week 

Oct. 14-20, 2014

No Child Left Inside Day 

15

National Fossil Day

16
Oct. 16-18, 2014:  

Geoscience Event: NSTA 
Area Conference, National 

Science Teachers Association,  
Richmond, Virginia

Geoscience for  
Everyone Day

17

Did You Know?  
San Francisco’s 1989 

Earthquake (Estimated 
Magnitude 6.9) Rocks 

Northern California, 1989

Geologic Map Day

18

International  
Archaeology Day

5 6 7 8 9 10 11

Happy Birthday!  
Thomas Dibblee,  

U.S. Geologist, Pioneering 
California Cartographer,  

Born 1911

1 2 3

Yom Kippur 
(Sundown)

4



Grades XXXXGrades 8-12
Materials
• Computer with Internet 

connection.

LEARNING ACTIVITY:

A tropical storm is brewing in the Atlantic Ocean. It’s causing rain 
and thunderstorms over the Caribbean, and it will soon be a tropical 
depression—the beginning of a hurricane. By the time Hurricane 
Mitch leaves the Central America, more than 11,000 people will be 
dead and as many as 18,000 more will be missing. (Activity adapted 
from Mapping Our World at http://edcommunity.esri.com/MOW.)

Procedure
1.  To find Map 1 online, go to http:// esriurl.com/2014ESW1.  

Press the “Contents” button, directly beneath the “Details” 
button. Turn on Precipitation layer.

2.  The annual precipitation appears on the map, but you cannot 
determine the average precipitation for each country. You must 
adjust the transparency of the precipitation layer to view each 
country’s average precipitation data.

3.  Hover over the Precipitation layer, click on the right arrow that 
appears and click on Transparency. Drag the slider over to 50%. 
Click off of the slider and the country lines appear lightly through 
the Precipitation layer. In each country, click on each area of 
precipitation to see how many millimeters of rainfall there was  
in that area.

4.  Estimate and record the annual precipitation for five countries  
of your choice. Be sure to include country name.

5.  Now, close Map 1 and open Map 2 online at  
http://esriurl.com/2014ESW2. Press the “Contents” button, 
directly beneath the “Details” button. Turn on “Pre-Hurricane 
Mitch” and “Mitch2.” Click the name “Pre Hurricane Mitch”  
and “Mitch 2” to expand the legend.

6.  Both of these layers show the locations of the eye of the  
storm at different time points. For locations when Mitch was  
a hurricane, the legend indicates Mitch’s category.

7.  Click on the most southeastern dark square representing Tropical 

Storm Mitch. A window displays time and wind velocity in miles 
per hour, and pressure (PR) in millibars, among other things. 
The time is in the format month/day/hour (24-hour clock); the 
Z stands for Zulu time. When was Tropical Storm Mitch at this 
location? What was Mitch’s wind speed at this location?

8.  Once Hurricane Mitch made landfall, the winds weakened and 
Mitch downgraded to a tropical storm. Nonetheless, in the days 
that followed, Mitch poured more than 30 inches of rain!

9.  Turn off all layers except “Mitch3 Satellite Image,” “Central 
America,” and “Continents.” Turn on the “Rain3” layer. The rain 
pattern is overlaid on top of Mitch 3 Satellite Image. Zoom and 
pan to position map so you can see the entire satellite imagery 
along with the rain pattern. What pattern do you notice in the 
amount of rainfall? Is this a pattern you expected to find? Why 
or why not?

 10.  Turn remaining rain and satellite layers on and off as needed to 
answer these questions: What is the highest range of rainfall 
in the Rain4 layer? Which country received the majority of this 
heavy rain?

Eye of the Storm

Source: Esri. Adapted with permission.

NOVEMBER 2014
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

23

30

24 25 26 27

Thanksgiving

28 29

16 17 18 19

GIS Day  
(Geographic Information 

Systems Day)

20 21 22

9 10 11

Veterans Day

12 13 14

Happy Birthday! 
Charles Lyell, Scottish 

Geologist, “Principles of 
Geology” Author, Born 1797

15

2
Nov. 2-4, 2014:  

Geoscience Event:  
ASA-CSSA-SSSA International 

Annual Meeting,  
Long Beach, California 

Daylight Saving  
Time Ends

3 4

Election Day

5 6

Nov. 6-8, 2014:  
Geoscience Event:  

NSTA Area Conference, 
National Science Teacher’s 

Association, Orlando, Florida

7 

Happy Birthday! 
Marie Curie, Polish 

Geochemist and Physicist, 
Born 1867

8

1

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

Born 1880



Grades XXXXGrades 6-12
Materials
For each group  
of 3-5 students:
• Blue, red, green, and yellow 

soft modeling clay, such as 
Play-Doh™

• Small container  
(milk carton or plastic cup such 
as small drink cup)

• Small PVC or metal pipe  
(¼–½ inch diameter)

• Thin stick, such as pencil (fits 
snugly but moves inside pipe)

• Pen or pencil and paper
• Metric ruler

LEARNING ACTIVITY:

Climate scientists study evidence in the geologic record, such 
as fossils, to figure out what climate was like over hundreds of 
thousands of years (“paleoclimate”). One fossil they use is pollen, 
a part of a flowering plant that helps make a seed. Pollen can be 
blown into lakes, where it is preserved in sediment. Pollen from 
spruces, which do well in cold climates, can suggest what climate 
was like when spruce pollen was deposited.

This is a good example of Earth system interactions. Evidence from 
the biosphere (pollen) is deposited in sediment (geosphere) to reveal 
past climate (atmosphere interacting with hydrosphere over time). 
Geologists study sediment layers to see what pollen those layers 
contain. From those data, scientists learn what climate was like—
and perhaps how it changed over time.

Procedure
1.  Working in a small group, spread layers of blue, red, green, and 

yellow clay—in any order and thickness—in your small container. 
The container represents a lake, and clay represents settled 
sediment layers at the lake bottom.

2.  Drill a core, or small cylinder of clay, by slowly twisting and 
pushing your small pipe straight down through the layers of clay. 
Then carefully pull the pipe back up. Use your thin stick to slowly 
push the core out of the pipe.

3.  Observe the patterns of colored clay in the core sample. Sketch 
the core on your paper. Note which end of the core is the top 
(most recent sediments) and which end is the bottom (oldest). 
Label the color of each layer. Measure and record the thickness 
of each sediment layer in centimeters.

4.  The colors of clay represent sediments that have settled over 
time. Imagine it has taken 1,000 years for each centimeter of 
sediment to settle. How many years does your core represent 

overall? How many years does each layer represent? Label your 
drawing to tell the time (in years before present) represented by 
the bottom of each layer.

5.  Imagine that blue clay represents sediments containing pollen 
from cold-climate plants, such as spruce and alder trees. Red 
represents sediments having pollen from warm-climate plants, 
such as oak trees and grasses. Green represents sediments with 
mostly spruce and alder pollen, with a little oak and grass pollen. 
Yellow represents sediments with mostly oak and grass pollen, 
with a little spruce and alder pollen. What was the climate like 
around the lake when each layer was deposited?

6.  Write a paragraph describing the climate history represented by 
your core, from older sediments deposited long ago to younger 
sediments deposited more recently.

Understanding Paleoclimate

Source: American Geophysical Union. 
Adapted with permission from 

EarthComm: Earth System Science  
in the Community,  

American Geosciences Institute.

DECEMBER 2014
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

28 29 30 31

New Year’s Eve

21

Winter Solstice

22 23 24

Christmas Eve

25

Christmas Day

26
Did You Know?  

Earthquake Off West Coast  
of Northern Sumatra 

(Magnitude 9.0), Sets Off 
Massive Tsunami, 2004

Kwanzaa  
Dec. 26, 2014-Jan. 1, 2015

27

14

Dec. 14, 2014: 
Geoscience Event: 
Public Lecture and  

Exploration Station,  
San Francisco, California

15

Dec. 15-16, 2014: 
Geoscience Event: 

Geophysical Information For 
Teachers (GIFT) Workshop,  
San Francisco, California

16

Hanukah begins  
(Sundown) Dec. 16-24, 2014 

17 18 19 20

7

Pearl Harbor  
Remembrance Day

8 9 10 11

International  
Mountain Day

12 13

1 2

Did You Know?  
Aniakchak National 

Monument, One of World’s 
Finest Examples of Dry 

Caldera, Established 1980

3 4

Dec. 4-6, 2014:  
Geoscience Event:  

NSTA Area Conference, 
National Science  

Teachers Association,  
Long Beach, California

5

World Soil Day

6



Grades XXXXGrades 7-12
Materials
• Computer with Internet access
• Word-processing program  

and/or pen and lined paper

LEARNING ACTIVITY:

Systems are made of interrelated and interdependent parts and 
processes that interact to form a whole, and they are all around us. 
For example, the atmosphere is one of many systems of the Earth. 
What are the parts of this system? How do the parts of this system 
relate to each other? How might this system affect the temperature 
of the Earth? 

In its new Earth sciences theme, Schlumberger Excellence in 
Education Development (SEED) has collected articles, activities, 
animations, and simulations, each relating to at least one Earth 
system. For this project, you have two goals: first, to learn to 
identify systems, and second, to understand the relationship 
between one of the SEED Earth science activities or articles and an 
Earth system. 

Procedure
1.  Write a paragraph of up to 200 words describing a simple 

system, such as the heating or cooling system of a building. 
Include your answers to these key questions:
•  What are the functional parts of the system?
•  What are the relationships between the parts? That is,  

which parts respond to changes in other parts? How do the 
parts change?

•  Feedback provides information to the system to help it reach  
a target state, or to increase or decrease activity. Are there any 
feedback mechanisms in the system? 

•  What are the inputs and the outputs of the system?
2.  Go online to the PlanetSEED Earth sciences theme page (www.

planetseed.com/science-themes/earth-sciences). Explore the 
listings of activities, experiments, articles, and learning resources to 
see what is available. Then select an article or activity of interest. 

3.  Which system of the Earth do you think is most closely related 
to this article or activity? Where does it fit within your selected 
system? Write up to 200 words about this article/activity and the 
Earth system you selected, using the questions from step 1.

4.  Discuss your results with classmates. What article/activity did you 
choose? Which system is it a part of? How might your article/
activity interact with a one chosen by a classmate?

Additional Resources
http://www.planetseed.com/science-themes/systems-thinking
• SEED offers a theme focusing on systems thinking, a more general 

approach to systems. This resource includes links to further 
systems resources.

www.earthsciweek.org/seed 
• The SEED Earth Science Week Online Toolkit, a partnership 

between SEED and Earth Science Week, features more than  
70 free lessons, posters, fact sheets and other materials in both 
Spanish and English.

Systems in Earth Science

Source: SEED (Schlumberger Excellence  
in Education Development).  

Adapted with permission.  
www.planetseed.com
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Happy Birthday!  
Friedrich Mohs, German 

Geologist and Mineralogist, 
Creator of Scale of Mineral 

Hardness, Born 1773

30 31

18 19

Martin Luther  
King, Jr. Day

20 21 22 23

Happy Birthday!  
Andrija Mohorovicic, Croatian 

Physicist, Seismologist and 
Meteorologist, Namesake 

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

24

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 17

Happy Birthday!  
Benjamin Franklin, U.S. 

Scientist, Pioneering Inventor 
and Diplomat, Born 1706

4 5 6 7 8

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

Established 1975

9 10

1

New Year’s Day

2 3



Grades XXXXGrades 6-9

Table 1: Sample Proportions
Sample 1 

(recommended Ratio)
Sample 2 Sample 3

Ingredient Ratio Ratio Ratio

Portland cement 1 1 1

Sand (fine aggregate) 2 4 1

Gravel (coarse aggregate) 3 1 4

Table 2: Predictions, Results and Conclusion
Sample 1 Sample 2 Sample 3

Description of Sample and Predictions

Description of Sample and Results

Conclusion

Materials
• Portland cement (a specially 

manufactured product made 
from a mix of limestone, clay, 
and other ingredients)

• Sand (fine aggregate)
• Pea-sized gravel (coarse 

aggregate)
• 3 paper cups (all same size)
• 3 strong paper plates with 

curved sides
• 1 tablespoon-size scoop
• Plastic spoons
• Water
• Heavy, flat object like  

a 2- to 3-lb rock
• Safety glasses, laboratory 

protective gloves, and  
closed-toed shoes

Note: Handle the Portland cement with caution, 
avoiding contact with skin and eyes and following 
all instructions on label. 

LEARNING ACTIVITY:

Crushed stone, sand, and gravel are the three kinds of rock fragments 
that are called aggregates. Consider: At the current rate of usage, every 
American will need 1.37 million pounds of aggregates in his or her 
lifetime. Aggregates are mined in every state in the nation. Aggregates 
are the most commonly mined rocks in all countries of the world.

One of the most common uses for aggregates is to make concrete. 
A typical mixture (by volume) is about 10-15% cement, 60-75%  
aggregates and 15-20% water. Concrete is needed for the 
construction of buildings, bridges, roads, and sidewalks. Look 
around your home or school. What do you see that’s made of 
concrete? What do you think would happen if the concrete used for 
buildings, bridges, and roads were not made strong enough? 

A concrete mixture cures (hardens) because a chemical reaction 
occurs among the mixed substances, not because the water 
“evaporates.” During this reaction, called hydration, crystals radiate 
outwards from the cement grains and mesh with other adjacent 
crystals or adhere to the adjacent pieces of aggregates. The pieces 
of aggregates give the concrete strength. Concrete is denser and 
stronger if particles of varied sizes are used. The larger particles 
provide a sturdy “skeleton,” and the smaller particles fill in holes. 

Procedure
1.  Using Table 1, scoop the number of tablespoons indicated  

into the paper cups. Label each cup with its sample number. 
(Wear safety gloves for steps 1-4.)

2.  Stir each cup’s dry ingredients together so they are evenly 
distributed. 

3.  Add water slowly, stirring and keeping everything evenly 
distributed until the mixture is fully moist and consistent.  
It will take about 1-2 tablespoons of water for each cup. 

4.  Smooth the top and let the mixture cure for 48 hours. 
5.  Tear the cups away from the mixture and place each on a 

different paper plate with the sample’s number. 
6.  In Table 2, describe each sample and predict what will happen 

when the samples are tested for strength. Will the amounts of 
aggregates in the different samples make a difference? 

7.  Test the strength of each sample by dropping a heavy, flat object 
on each from a height of two feet. Wear safety glasses and 
closed-toed shoes. 

8.  Describe and record the results. Did they match your predictions? 
What is your conclusion? 

For additional activities and resources, visit  
www.MineralsEducationCoalition.org.

Aggregates Matter

Source: Society for Mining,  
Metallurgy, and Exploration.  

Adapted with permission.
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National Engineers Week 
Feb. 22-28, 2015

23 24 25 26

Did You Know?  
Grand Canyon National Park, 

Exhibiting Largest Section 
of Geologic Time on Earth, 

Established 1919

27 28

15 16

Presidents Day

17 18

Ash Wednesday

19 20 21

8 9 10 11

Did You Know?  
Death Valley National Park, 

Lowest Below Sea Level  
in North America,  
Proclaimed 1933

12

Happy Birthday!  
Charles Darwin, English 

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

13 14

Valentine’s Day

1 2

Groundhog Day

3 4 5 6 7

Did You Know?  
Earthquake (8.8 Magnitude) 

Shakes Chile, Triggering  
a Tsunami that Hits  

Hawaii, 2010



Grades XXXXGrades 6-10
Materials
• One 1-L (1-qt) plastic bag
• Leafy green vegetables, such as 

lettuce, cabbage, or spinach,  
at room temperature

• Large clear measuring cup
• Thermometer for measuring 

room temperature
• Notebook
• Pen or marker
• Tape for sealing the bag  

(if needed)
• Camera (optional)

LEARNING ACTIVITY:

Think about the energy you use every day to cook, cool your home, 
or travel. For most of us, the main sources of this energy are fossil 
fuels: coal, oil, and natural gas. Whether used directly, as gasoline, 
heating oil, or natural gas, or to generate electricity (by burning 
coal), fossil fuels are a big part of the world’s energy picture. But 
how do fossil fuels form?

The story starts millions of years ago, during the Carboniferous 
Period of the Paleozoic Era. Earth was warm and covered with 
plant-filled swamps and shallow seas teeming with algae and simple 
animal life forms such as plankton. When plants and animals died, 
their remains collected at the bottoms of the swamps and seas.

Some organic matter was buried under sediments before it 
could decay. Over millions of years, more and more sediments 
accumulated, and heat and pressure changed those plant and 
animal materials into coal, oil, and natural gas. Deposits can be 
trapped between layers of porous and nonporous rock. In this 
activity, you’ll make a model of how natural gas might be formed 
from decaying organic material.

Procedure
1.  Take out your leafy green vegetables and let them come to room 

temperature. Tear them into pieces no larger than your hand.
2.  Add the greens to the measuring cup and pack them down as 

much as possible. Keep adding greens and pushing them down 
until the level of the greens is at the 250-mL (8-oz, or 1-c) mark.

3. Fill the plastic bag with the greens from the measuring cup.
4.  Distribute the greens evenly along the bottom of the bag. Then 

roll up the bag from the bottom—to press all of the air out—
and seal tightly. If the bag is not re-closable, use tape to seal 
the bag. This removes most of the oxygen and sets the stage for 

something similar to anaerobic decay, or decay in the absence 
of oxygen.

5.  Write a description of your greens—how they look and feel—or 
take a photograph of the rolled-up bag. Put the bag in a warm 
place, and then record the air temperature.

6.  Observe the bag each day over 10 days, and note the air 
temperature. Record both the temperature and the appearance 
of the bag each day. What happens to the greens over time? 
What else is happening inside the bag? 

7.  When organic matter decays over time, gases are released.  
How is your plastic bag model similar to what happens when 
natural gas forms? How different?

How Natural Gas Forms

Source: American Association of 
Petroleum Geologists. Adapted  
with permission from American 

Geosciences Institute in collaboration 
with Project SEED.
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29

Palm Sunday

30 31

22

World Water Day

23 24

Happy Birthday!  
John Wesley Powell,  
U.S. Geologist and 

Anthropologist, Grand  
Canyon Explorer, Born 1834

25 26 27

Did You Know?  
Great Alaska Earthquake 

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

Northern Hemisphere, 1964

28

15 16 17

St. Patrick’s Day

18 19 20

Vernal Equinox

21

8

National Groundwater 
Awareness Week 
March 8-14 2015

Daylight Saving  
Time Begins

9 10 11 12

March 12-15, 2015: 
Geoscience Event: 

NSTA National Conference on 
Science Education, National 

Science Teachers Association, 
Chicago, Illnois

13 14

Happy Birthday!  
Albert Einstein, German-

American Physicist, Author  
of “Theory of Relativity,”  

Born 1879

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 6 7



Grades 6-10
Materials
• Notebook and pen
• Computer with Internet access
• Digital GLOBE Earth System 

Poster*
• GLOBE 2007 Earth System 

Poster*
* Links to online resources are available 
at www.globe.gov/agi under the 2014-
15 Earth Science Week resources.

LEARNING ACTIVITY:

No matter where we are on Earth, we can observe changes in 
vegetation. Some changes are drastic, such as going from dormant 
to full growth during a temperate winter.

Vegetative growth is dependent on both surface temperature 
(which influences soil temperature) and precipitation (which 
influences soil moisture). Together these environmental variables 
help determine the beginning, duration, and end of the growing 
season; the latter marked by leaf senescence, when leaves of 
deciduous trees die and turn colors.

Procedure
1.  View animated biosphere images in the Digital GLOBE Earth 

System Poster (see link in materials section).
2.  Discuss patterns you observe, such as the blue and green colors 

slowly moving north on map images, then retreating. Consider:
•  You are observing Earth’s annual “greening” through satellite 

images in the way many scientists do—through remote sensing, 
that is, observing something without actually coming in contact 
with it. Satellites sense, or observe, remotely, from a distance. 
Images created by instruments on satellites are interpreted by 
scientists wanting to learn more about global processes.

•  These biosphere images are of Normalized Difference 
Vegetative Index (NDVI). NDVI show the amount of infrared 
light, energy, reflected by plants. Green plants absorb solar 
energy through photosynthesis. 

•  Healthy plants reflect highly in the near-infrared part of the 
electromagnetic spectrum. NDVI provides an estimate of plant 
health and allows scientists the ability to monitor changes in 
vegetation over time. 

• These NDVI images show plants growing during photosynthesis 
and reflecting in the near-infrared through the growing season, 
then going dormant during winter in the Northern latitudes. 
NDVI in the tropics appears to change very little. 

3.  View the images again, this time observing the dates (top left 
of the images). In your notebook, record when the Northern 
Hemisphere becomes the greenest and the least green. Write a 
hypothesis for what factors might be influencing these changes. 

4.  Observe the Insolation, Surface Temperature, and Precipitation 
images from the GLOBE 2007 Earth System Poster (see link 
in materials section). Compare your hypothesis for increased 
greenness with these images.

5.  Write in your notebook: What is the connection between 
greenness (NDVI) and surface temperature? How does insolation 
influence surface temperature? How might precipitation 
influence the growing season?

6.  The Precipitation images display an area between 45° north and 
45° south; the use of Cloud Fraction images can be used in the 
northern and southern latitudes as a supplement. Cloud Fraction 
images show the locations of clouds as a percentage (strong 
white indicates the presence of clouds). These images can be 
used with the assumption that strong white areas may indicate 
the presence of precipitation.

7.  Write in your notebook: How might significant changes in 
precipitation (when and where precipitation falls, as well as 
how much falls) affect plant health? How could this be assessed 
through NDVI images?

Get involved in monitoring your local environment through GLOBE 
at www.globe.gov.

Temperature and  
Precipitation Connections

Source: National Oceanic and 
Atmospheric Administration.  

Adapted with permission.

APRIL 2015
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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

23 24 25

Arbor Day

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 17 18

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

San Andreas Fault, 1906

5

Easter

6 7 8 9 10 11

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 3

Good Friday

4



Grades XXXXGrades 6-10
Materials
For each group of four:
• Computer with Internet 

connection
• Pea gravel
• Coarse sand
• Fine white sand
• Sawdust
• Potting soil
• Cement powder
• Colored sand
• Soil
• Twigs
• Human artifacts (bottle caps, 

buttons, paperclips, etc.)
• Shoebox
• Spray bottles with water

LEARNING ACTIVITY:

Earth processes such as volcanic eruptions, floods, landslides, and 
glaciers leave behind evidence of their passing in the form of layers 
known as deposits. By studying deposits of recent geologic events, 
geologists are able to better understand older deposits and identify 
the processes that caused them.

A fundamental principle of geology is the Law of Superposition, 
which states that younger layers will be deposited on top of older 
layers. This law is a guiding principle of studying rock and soil layers 
to help determine the relative ages of earth events. Geologists often 
portray these deposits in a drawing called a stratigraphic column. 

For the teacher:
Prepare for this activity before class begins. The shoebox layers will 
remain more cohesive if you add powdered quick-drying cement 
such as Plaster of Paris, at a ratio of approximately four parts rock 
material to one of quick-drying cement. Note that cement is caustic 
and must be handled carefully to protect eyes, skin, and lungs. 
Minimize raising dust with dry cement and skin contact with wet 
cement. Consider using safety glasses, dust masks, and rubber 
gloves as appropriate.

Procedure
1.  Find a detailed version of this activity, including teacher 

instructions and downloadable worksheets, at Mount Rainier 
National Park online (www.nps.gov/mora/forteachers/
classrooms/shoebox-geologist.htm).

2.  Determine the type, order and thickness of layers that you wish 
to construct in your group’s shoebox.

3.  List the chosen layers in sequence from oldest to youngest 
(bottom to top) on the “Shoebox Geologist-Sequence of Events” 
student page. On the “Shoebox Geologist Recipes” student 

page, circle the necessary ingredients, and place numbers on the 
page margin to show the order in which ingredients are added. 

4.  Place “oldest” layer on the bottom of the shoebox and press 
firmly down. Mist lightly with water. Continue layering the 
materials, pressing firmly, and lightly misting each layer according 
to the desired sequence of events.

5. Allow shoeboxes to dry for 2-3 days.
6. After shoeboxes dry, exchange models with another group. 
7.  Cut open the sides of the box carefully. Slowly peel off the front 

and sides to reveal the layers.
8.  Measure the thickness of each layer with a ruler and record 

observations on “Shoebox Geologist-Interpretation of Events.”
9.  Using the “Shoebox Geologist Recipes” page, identify the layers 

and interpret the order of geologic events.
 10.  Compare your group’s interpretations to the list of actual events 

from the group that constructed the model. 
 11.  Discuss as a class why interpreting layers is important. What 

are some difficulties in interpreting layers? Which layers were 
gradually deposited? Which were deposited catastrophically?

 12.  Explore. Learn. Protect. To learn more about park geology,  
visit www.nature.nps.gov/geology/education.

Shoebox Geologist

Source: National Park Service.  
Adapted with permission.

MAY 2015
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24

31
May 31- June 3, 2015:  

AAPG Annual Meeting, 
American Association of 
Petroleum Geologists,  

Denver, Colorado

25

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

With 360 Mapped Miles, 
Established 1926

Memorial Day

26 27 28

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

Theory of Climate Change, 
Born 1879

29 30

17 18

Did You Know?  
Mount St. Helens Volcano 

Erupts South of  
Seattle, Washington, 1980

19 20 21 22

Did You Know?  
Chile Earthquake  

(Magnitude 9.5) Is Largest 
Earthquake of 20th  

Century, 1960

23

10

Mother’s Day

11 12 13 14

Did You Know?  
Lewis and Clark Expedition 
Across Louisiana Territory 

Begins, 1804

15 16

Armed Forces Day

3 4

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

5

Cinco de Mayo

National Teachers’ Day

6 7 8 9

1 2



Grades XXXXGrades 4-9

The Ogallala Aquifer 
(pronounced Oh-Ga-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.

LEARNING ACTIVITY:

Groundwater Movement

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

Procedure
1.  Predict 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 8 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?

Source: Bureau of Land Management. 
Adapted with permission.
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Father’s Day

Summer Solstice

22 23 24 25 26 27

14

Flag Day

15

Did You Know?  
The Philippines’ Mount 

Pinatubo Erupts in Second-
Largest Volcanic Eruption of 

20th Century, 1991

16 17 18 19

Did You Know?  
U.S. Viking 1 Becomes  

First Spacecraft to Land Safely  
On Mars, 1976 

Juneteenth

20
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Did You Know?  
Big Bend National Park, 

Featuring Fossilized Skeleton 
of Quetzalcoatlus, Largest 

Winged Animal,  
Established 1944

13

1 2 3

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

Modern Geology, Born 1726

4 5 6



Grades XXXXGrades 6-10

LEARNING ACTIVITY:

Carbon is naturally found in the atmosphere. Carbon dioxide, or 
CO2, itself is not considered a pollutant. The CO2 being released from 
burning fossil fuels was part of the atmosphere hundreds of millions 
of years ago before being captured by plants and sea organisms.

Carbon atoms naturally cycle through the biosphere, the atmosphere,  
the hydrosphere, and the lithosphere in process known as the 
carbon cycle. In the carbon cycle, carbon is exchanged at differing 
rates among these different spheres or reservoirs. Fossil fuels act as 
a carbon sink to absorb carbon as it is released from different parts 
of the cycle. Burning these fossil fuels, however, adds carbon to the 
atmosphere faster than it can be removed naturally.

What effect does this have on our atmosphere? This activity helps 
students to understand the greenhouse effect and how carbon 
dioxide and thermal energy (heat) are related. For more information 
or other activities such as the Carbon Cycle Game, download NEED’s 
Exploring Climate Change guide from www.need.org.

Procedure
1.  Wear safety glasses. Set up the lamp 15 cm in front of the two 

beakers, so they receive equal light.
2.  Thread the tubing through the hole on the stopper. Insert the 

tubing through the hole in the flask. Do not secure the stopper 
into the top of the flask yet.

3.  Place the other end of the tubing near the bottom of one of the 
beakers. Secure the tubing inside the beaker using a small piece 
of tape. One beaker will have nothing added to it.

4.  Add 120 mL of water to the flask.
5.  Turn on the clip light. Wait for the temperature in each beaker to 

stabilize. The temperatures in the beakers should be similar but 
do not need to be identical. 

6.  Record the stable temperature of each beaker. 
7.  Break two Alka-Seltzer® tablets in half and drop the pieces into 

the flask. Secure the rubber stopper to seal  
the flask. 

8.  Record the temperature in each beaker every 30 seconds for  
a total of 3-4 minutes.

9.  How does carbon dioxide and thermal energy related? Cite 
evidence from your results in your explanation.

 10.  If carbon dioxide can be stored and moved naturally through  
the carbon cycle, explain how the addition of too much CO2  
to the system could have a negative impact.

 11.  Extension: The activity above simulates the greenhouse effect 
during the day. Create an experiment to showcase this effect  
at night. 

Greenhouse in a Beaker

Materials
• 2 600 mL beakers
• 1 250 mL flask
• 1 rubber stopper with hole
• 1 60 cm length of vinyl tubing 

(³⁄16” diameter)
• 1 clip light
• 1 1000-1100 lumen bulb  

(75-watt incandescent 
equivalent)

• 1 ruler
• 2 thermometers
• Masking tape
• 4 Alka-Seltzer® tablets
• Safety glasses
• Water

Source: The NEED Project.  
Adapted with permission.
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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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Did You Know?  
U.S. Apollo 11 Astronaut  
Neil Armstrong Becomes  
First Human to Walk on 

Moon, 1969
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Happy Birthday!  
Florence Bascom,  

U.S. Geologist, First American 
Female Ph.D., Born 1862
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Independence Day



Grades 5-10

LEARNING ACTIVITY:

Caves are excellent places to study the interactions between 
groundwater and rock.  This activity demonstrates what happens  
to limestone when it is exposed to groundwater that contains 
carbonic acid.

Procedure
1.  A block of limestone was placed under a container of dilute 

carbonic acid. See the side-view illustration below.
2.  The acid was allowed to drip onto the limestone in seven locations  

(L-R).  The amount of time that the acid was allowed to drip at 
each location varied. Notice how the pit that was formed from 
the limestone dissolving away was a different depth at each 
location.

3.  Measure the maximum depth of each of the pits in millimeters, 
and complete the table of results below.

Location
Number of days 

of dripping
Depth of pit (mm)

L 54

M 41

N 108

O 14

P 162

Q 81

R 122

4.  On your graph paper, plot the depth of the pit (y axis) against 
the number of days (x axis). Extend your graph up to 150 days.

5.  Use the information on your graph to estimate the number of 
days it would take a drip to dissolve a pit through the entire 
limestone block. How many days?

6.  How long does it take for a drip to dissolve through 1 cm 
(10mm) of limestone? 

7.  Lechuguilla Cave in New Mexico is the deepest limestone cave 
in the United States.  How long would a drip of this acid take to 
dissolve to an equivalent depth of 489m?

8.  What could you change in this experiment to increase the rate  
at which the limestone is dissolved?

Drip Drip Drip

Materials
• Graph paper
• Metric ruler
• Pen or pencil

Source: Geological Society of America. 
Adapted with permission.
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Grades 9-12

LEARNING ACTIVITY:

Go online and view the instructions and illustrations for the 
“Earthquake Machine” activity on AGI’s Classroom Activities web  
page at www.earthsciweek.org/forteachers/classroomactivities.html.

Procedure
1.   Trace one of the blocks on the back of the sandpaper and use 

scissors to cut out the square.
2. Glue the sandpaper square to Block A.
3. Screw one screw eye into the end of Block A.
4. Screw one screw eyes into the end of Block B.
5.  Using pliers, carefully bend the eye of the screw eye of Block A 

open just enough to allow a rubber band to fit through.
6.  Cut four strips out of the manila folder; two that are 3 cm wide 

and 15 cm long, and two that are 3 cm wide and 23 cm long.
7.  Assemble the strips of manila folder with tape and tape to 

the top of Block A (as shown in the picture of the completed 
Earthquake Machine). 

8.  Secure the sanding belt (at the ends) to a table using duct tape. 
Make sure there are no waves in the belt.

 10. Tape the measuring tape on the side of the belt nearest you.
 11.  Place Block B on edge, on the right end of the sanding belt so that 

the screw eye is positioned in the center of the sanding belt.
 12.  Using a long piece of duct tape, tape Block B down on the 

tabletop for added support.
 13.  Thread the measuring tape through the screw eye and pull it to 

the far left of the sanding belt.
 14.  Fold 5 cm of the end of the measuring tape back on top of  

itself with a rubber band in the loop. Use duct tape to secure 
the loop so that the rubber band is attached to the end of the 
measuring tape. 

 15.  Hook the rubber band into one of the screw eyes of Block 
B. (Note: If the block does not stick, you may need to chain 
several rubber bands together.)

Earthquake Machine

Materials
• Computer with Internet 

connection
• Two 4” wooden blocks,  

cut from a 2” x 4”
• One 4” x 36” sanding belt  

(50 grit), cut so it is no longer 
a loop

• One ¹⁄3 sheet of sandpaper  
(60 grit)

• Two screw eyes 12x1 – ³⁄16

• One bag of rubber bands 
(varying sizes)

• One 16” length of duct tape
• Manila folder
• Two cloth metric tape measures
• Needle-nose pliers
• Glue
• Scissors

Source: Incorporated Research 
Institutions in Seismology.  
Adapted with permission.



Grades 3-8

LEARNING ACTIVITY:

A fossil is evidence of past life preserved in sediments or rocks. Oil 
and natural gas together make petroleum. Petroleum is a fossil fuel, 
meaning it developed naturally from decaying prehistoric plant and 
animal remains.

Millions of years ago, much of Earth was covered with swamp. 
Prehistoric plant and animal remains washed into the seas with sand 
and silt. Layers of organic materials piled up on the sea bottom. 
These thick layers were buried by mud, sand, and silt that trapped 
the organic material. Without air, the organic layers could not rot. 
The mud thickened and pushed down with increasing pressure. The 
temperature of the organic material increased as other processes 
produced heat. Mud sediment was buried by more sediment. 
Sediment changed to rock as temperature, pressure, and anaerobic 
bacteria—microorganisms that live without oxygen—increased.

Ancient plant and animal remains have been “cooked” by these 
processes and slowly changed into crude oil. Crude oil is held inside 
rock formations, as a sponge holds water.

Procedure
1.  Place a paper towel, three to four gummy 

fish, and three slices of bread (one each of 
rye, white, and wheat) on a table.

2.  Pull the crust from the bread. Place a slice of 
white bread, representing the sandy ocean 
floor, on a paper towel. Put a gummy fish 
on the bread to represent dead marine life.

3.  Place a piece of rye bread on the white bread  
layer, representing the way ocean currents 
deposit sediments on top of dead marine 
life, settling on the bottom of the ocean.

4.  Now add the remaining gummy candy, then the last slice of 
bread. This represents the natural processes that have taken 
place over millions of years, as more sand and sediments have 
been deposited by wind and ocean currents.

5.  Fold the paper towel over your bread fossil and place heavy 
textbooks on top to simulate the natural process of pressure.

6.  Leave your model one or two days to represent the passage of 
millions of years.

7.  Afterward, observe the bread fossil. Push a clear straw down into 
the bread and pull it back up to extract a “core sample.” Observe 
layers through the straw.

8.  Try to separate the bread layers. Why do you think the layers  
are difficult to separate? Try to extract the fish. Can you identify 

the fish fossil’s mold (impression in bread)? 
How about the fossil’s cast (mineral material 
that fills the hole left when the fossil is gone)?
9.  Compare the colored residue of gummy fish 

in the bread fossil to remains of plants and 
animals in rock. The gummy fish residue 
represents oil deposits left by dead ocean 
plants and animals. Over millions of years, 
these remains are pressurized to become oil 
and natural gas deposits.

Visit www.energy4me.org for more energy 
education classroom activities and resources.

Fossil Formation 

Materials
• Paper towels
• Three slices of bread (one slice 

each of white, wheat, and rye)
• Gummy candy fish (or other 

gummy sea animals or plants)
• Heavy books
• Magnifying lens
• Clear drinking straws

Source: Society of Petroleum Engineers. 
Adapted with permission.
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O
ur planet is a sprawling laboratory filled with opportunities 
to observe natural processes in action. It’s also an ideal 
classroom for teaching and learning about geoscience.

Are you a teacher or professor? During Earth Science Week, 
celebrate geoscience in your classroom. You can conduct an Earth 
science hands-on activity with your students. See the many activities 
detailed in this calendar. On the Earth Science Week web site 
(www.earthsciweek.org) you’ll find classroom activities aligned with 
national standards.

The web site is your gateway to additional opportunities, such 
as webcasts, links to nearby partner organizations, citywide 
celebrations, and special “Focus Days” within Earth Science Week. 
You could even invite local geoscientists to your classroom to share 
their firsthand knowledge. Sign up for the monthly e-newsletter for 
information on upcoming opportunities.

In addition, venture out of the classroom, engage other members 
of your community, and explore the wider world through activities 
described in this calendar. Encourage your students to enter the 
Earth Science Week essay, photography, and visual arts contests. 
Your students will not only learn something new about the world 

around them, but also will have fun discovering why Earth science is 
important to society.

Are you a school student? Want to participate in Earth Science 
Week? Visit the Earth Science Week web site (www.earthsciweek.
org) to enter one of this year’s contests. Search for events in your 
area and participate in this year’s celebration. See the “Big Ideas” 
videos and activities online to build your understanding of the core 
concepts of geoscience.

Are you a college or university student? If you’re serious about 
geoscience, Earth Science Week is the perfect opportunity for you 
to deepen your learning, make career connections, and further your 
goals. See the Earth Science Week web site (www.earthsciweek.
org) to learn about events in your area and tap information about 
geoscience jobs. Check out the Earth Science Organizations 
database to learn about geoscience agencies, companies, and 
organizations in your region.

If you belong to a geology club or an Earth science group, plan an 
event for your department, your institution, or local school. The 
event could be a fundraiser for your group, or you could work with 
your department’s outreach efforts with the local community.

The World Is Your Classroom
During Earth Science Week—and All Year Long



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)
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, Inc. (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)

Photo Credits
Elephant seal on beach (Copyright © Robert Schwemmer, Courtesy of NOAA); 
image of erosion; (Courtesy of USGS*); Scientists looking at an outcrop 
(Copyright © AGI/Geotimes); (Copyright © Marli Miller, Courtesy of University 
of Oregon*); Survey of water quality in a mine water filtration pond (Photo by 
Ron Nichols, Courtesy of USDA NRCS*); Man inspecting a wind-eroded field 
(Courtesy of USDA NRCS*); Image of lava spilling over from trench into crater 
(R.T. Holcomb, Courtesy of USGS Hawaiian Volcano Observatory*); Image of 
cloud to ground lightning during a night storm (Courtesy of NOAA*); Image of 
glaciologists on Bering Glacier (Copyright © Bruce Molnia, Courtesy of Terra 
Photographics*); Man negotiating Spooky Slot Canyon (Copyright © Thomas 
McGuire*); Man capturing eruption of Kilauea Volcano (R.T. Holcomb, Courtesy 
USGS Hawaiian Volcano Observatory*); Leg bones of a baby Stegosaurus being 
prepared (Courtesy NPS *); WesternGeco positions vibrators and receivers 
for 3D seismic surveys (Copyright © WesternGeco*); Aerial view of the Cerro 
Negro Volcano eruption (R.E. Wilcox, Courtesy USGS*); Scientist holding ice 
core (Copyright © NASA Earth Observatory, Reto Stockli); Scientist holding ice 
core (Copyright © NASA Earth Observatory, Reto Stockli); Earth (Courtesy of 
NASA); image of Owens River in California (Copyright © Marli Miller, Courtesy 
of University of Oregon); image of Rainbow with Mount McKinley (Copyright 
© Bruce Molnia, Courtesy of Terra Photographics*); image of overview of 
agriculture (Copyright © Michael Collier*); Cumulus clouds (Courtesy of 
NOAA*); Nitrogen cycle (Copyright © Soil Science Society of America); 
Nitrate test strips (Copyright © Soil Science Society of America); Wooden Post 
(Courtesy of Archaeological Institute of America); Inorganic pottery (Courtesy 
of Archaeological Institute of America); Children searching for archaeological 
remains (Courtesy of Archaeological Institute of America); Children gathering 
data  (Courtesy of NASA); Map missing description (Courtesy of esri); Map 
missing description (Courtesy of esri); Leg bones of a baby Stegosaurus being 
prepared (Courtesy NPS *); Early stage tornado (Courtesy of NOAA*); Salty 
waters of the Mozambique Channel, in Madagascar, penetrate inland to join 
with the freshwater outflow of the Betsiboka River, forming Bombetoka Bay 
(NASA image courtesy the U.S./Japan ASTER Science Team, NASA/GSFC/
METI/ERSDAC/JAROS); image of sand, rock, gravel, and water in plastic 
cups (Copyright © Society for Mining, Metallurgy, and Exploration); Missing 
description of three students (Courtesy of NOAA); Map missing description 
(Courtesy of NOAA); Shoebox description (Courtesy of National Park Service); 
Missing description of mountain and students (Courtesy of National Park 
Service); Map of Ogallala Aquifer (Courtesy of Bureau of Land Management); 
Illustration of Global Carbon Cycle (Courtesy of The NEED Project); Missing 
description of chart (Courtesy of Geological Society of America);  image of 
fossil bed (Courtesy of Society of Petroleum Engineers); Missing description 
(Courtesy of Society of Petroleum Engineers); image of children learning about 
soil (Courtesy of Charlie Rahm, Courtesy of USDA NRCS*); (Courtesy of Abi 
Howe, Courtesy of AGI*); Rock collection description (Copyright © OMYA)

*Image Source:  
Earth Science World Image Bank, www.earthscienceworld.org/images/.

T
he 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 12-18, 2014, celebrating the theme 
“Mapping Our World.”

Visit the Earth Science Week web site— 
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?

EARTH SCIENCE WEEK
October 12-18, 2014

FUTURE DATES
October 11-17, 2015
October 9-15, 2016
October 8-14, 2017
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