“I'm Diggin’ It!” Soil Outreach

Bicentennial Nature Center Network

Upper Elementary Curriculum; 45 mins- 1 hour program
Written By: Mary Jones, Cope Environmental Center

Recommended Grades: Upper Elementary (4th-5th); can be adapted to other grade levels

Indiana Standards Covered:

Geography:

4.3.5 - Explain how glaciers shaped Indiana’s landscape and environment.
4.3.6 - Describe Indiana’s landforms (lithosphere*), water features
(hydrosphere*), and plants and animals (biosphere*).

* lithosphere: the soil and rock that form Earth’s surface

* hydrosphere: all the water on Earth’s surface, including the hydrologic cycle
(precipitation, evaporation, and condensation)

* biosphere: all plants and animals

Science:

4.2.1 - Demonstrate and describe how smaller rocks come from the breakage
and weathering of larger rocks in a process that occurs over a long period of
time.

4.2.2 - Describe how wind, water and glacial ice shape and reshape earth’s land
surface by eroding rock and soil in some areas and depositing them in other
areas in a process that occurs over a long period of time.

4.2.4 - Investigate earth materials that serve as natural resources and gather
data to determine which ones are limited by supply.

4.2.5 - Describe methods that humans currently use to extend the use of natural
resources.

4.2.6 - Describe ways in which humans have changed the natural environment.
Explain if these changes have been detrimental or beneficial.

5.3.1 - Observe and classify common Indiana organisms as producers,
consumers, decomposers, predator and prey based on their relationships and
interactions with other organisms in their ecosystem.

5.3.2 - Investigate the action of different decomposers and compare their role in
an ecosystem with that of producers and consumers.



Purpose:

For students to appreciate the complexity of soil, understand how long it takes soil to form, and
recognize the importance of soil conservation using the Children of Indiana Nature Park as a
tool.

Overview:

After distinguishing between dirt and soil, students will dive into the microcosm of the soil as an
ecosystem and point of intersection for the hydrosphere, lithosphere, and biosphere. Students
will then learn about the deep history of their local soils through exploration of the soil horizons
and the effects of glaciation. Finally, students will see first-hand how wind and water cause soil

erosion, discuss why soil needs to be conserved, and brainstorm methods of soil protection.

Outcomes:

Students will:

1. Realize the complex ecosystem of the soil.

2. Understand the long processes of soil formation.

3. Explain how humans can protect soil from erosion.

4. Articulate why Indiana soils are important to conserve.

Vocabulary Words?:

e Soil: The collective term for the natural bodies of earthly material that cover much of
the Earth’s surface; a complex combination of mineral and organic material.

e Hydrosphere: All the water on Earth’s surface, including the hydrologic cycle:
precipitation, evaporation, and condensation.

e Lithosphere: All rock on Earth’s surface.

e Biosphere: All life on Earth’s surface.

e Ecosystem: Short for ecological system, an eco-system includes all living organisms in a
specific area and how they interact with one another. (Adapted from
geography4kids.com)

e Food Chain: A series of plant or animal species in a community, each of which is related
to the next as a source of food; also called a food web.

e Producers: Organisms that produce their own food, usually through photosynthesis.
They are at the beginning of any food chain that starts with the sun. (Adapted from
geography4kids.com)

Y Taken from Dig In! Hands-On Soil Investigations by National Science Teachers Association, Indiana State

Standards, and other sources as noted.



e Consumers: Organisms that must eat other organisms (whether producer or consumer)
to gain energy.

e Decomposers: Organisms that break down nutrients in dead material and return
nutrients to the soil such as bacteria and fungi. (geography4kids.com)

e Parent Material: Solid rock that underlies the soil; also called bedrock.

e Topsoil: The upper, outermost layer of soil, usually the top 2-8 inches. It has the highest
concentration of organic matter and microorganisms and is where most of Earth’s
biological activity occurs.

e Subsoil: The layer of soil found between the topsoil and parent material that may
contain sand, silt, and clay but is devoid of organic materials found at the surface.

e Glacier: A dense body of ice on that is constantly moving (or flowing) due to its weight.

e Soil Erosion: Soil erosion occurs when soil is removed through the action of wind and
water at a greater rate than it is formed. (National Department of Agriculture)

Materials Needed:

Drawing the Soil and Spheres of Influence:
e Giant paper or Post-It pad
e Easel
e Thick markers (black, brown, blue, green, and red)
Measuring Soil’s Source:
e Step stool
e Measuring tape with paper grass on the end, a black dot at 80” and a blue dot at 8”
e Mason jars with topsoil, subsoil 1 (loamy) and subsoil 2 (gravelly sand)
e Slab of limestone (or appropriate parent material)
An Edible History of Soil:
e Saltine crackers (enough for every child to have one)
e Bucket(s) to collect waste
Blown Away:
e Three aluminum cake pans representing three different soil conditions
o “Plowed Field”: filled with soil
o “Crop Residue”: filled with soil and grass strewn on top
o “Meadow”: soil with firmly rooted grass
e 3 clear trash bags (one marked for each of the above)
e Hairdryer
e Extension cord, if needed



Soil: The Apple of Our Eye:
e Apple
e Knife
e Cutting board, if needed



The Program

Welcome/Introduction (10 Minutes):

***|nterpretation Note: Many parts of this document are written as speech and will appear in a grey box.
Please feel free to adapt and change as necessary. It may be helpful to write out exactly what you want to say
(at least in the introduction), but this document is really an outline, not a script.

Dirt vs. Soil (5 minutes):




Drawing the Soil (10 minutes):
*See Appendix Il for full diagram of activity.

Call on a student. Let them draw their idea on the paper with the black marker. Help the

students think of different things from each different sphere as they continue to add to the
diagram.

Possible examples for each sphere:

e Lithosphere: rocks, pebbles, fossils

e Hydrosphere: water from rain

e Biosphere: roots, seeds, spiders, worms, ants, small mammals (moles), something
rotting/decomposing (banana peel, apple core), mushrooms

Spheres of Influence (5 minutes):

*See Appendix Il for full diagram of activity

Write lithosphere in brown at the top of the page. Have them repeat “lithosphere” making a
motion like their holding a rock.

Draw arrows between organisms to show the food chain in red. For example: seed = ant—>

spider-> small mammal.

(e}



Measuring Soil’s Source (5 minutes):

Have one volunteer stand and hold the measuring tape. Have paper grass glued on the tip of
measuring tape to show that it is ground-level. The other volunteer must pull down on the tape
until the black dot is visible to the audience (marked at 80 inches). Make sure your step stool is
in easy reach for them to use...they’ll need it!

Draw attention to the blue dot, marked at 8” that represents the end of the topsoil.




Show mason jars with two subsoil examples, one close to the top and one close to the bottom.
Thank the volunteers and have them sit down.

An Edible History of Soil (10 minutes):

Pass out one saltine to every child. If there is a big group, call on volunteers to help pass them
out. Tell the kids to hold it carefully, and not to eat it! Wait until everyone has a saltine.

8



Glaciers (5 min):

Blown Away (5 min):*

2"How Long Does It Take for Soils to Form?" Soil Matters, Get the Scoop! August 29, 2013.
Accessed February 16, 2015. https://soilsmatter.wordpress.com/2013/08/29/soil-formation.

3 "Wisconsin Glaciation." Wikipedia. October 24, 2014. Accessed February 16, 2015.
http://en.wikipedia.org/wiki/Wisconsin glaciation.

4adapted from Dig In!: Hands-On Soil Investigations by National Science Teacher Association



Choose two volunteers. Have one hold the pan at an angle (representing a field with some
slope) and the other hold the clear garbage bag under it. Blow the hair dryer over the “Plowed
Field” for 30 seconds. The kids can help you count. Switch bags and repeat for the “Crop
Residue” and “Meadow”. Hold up the clear trash bags for the students to compare how much
was lost in each.

Soil: The Apple of Our Eye (Remaining time minus 5 min.): >

1. Tell the kids to imagine the planet Earth as an apple. The skin of the apple is the crust of
the earth. The core of the apple is the core of the earth.

2. Ask the kids if they know how much of the planet is land. Cut the apple into fourths;
only % of the earth is land. Set aside the rest.

3. Cut the land section in half. Half of the land on Earth contains mountains, deserts, or
covered in ice and is not livable. Set this aside.

4. Cutthe section representing habitable earth into fourths. Set aside three. They
represent areas that are too rocky, infertile, hot, or urban to grow food.

5. Allthatis left is 1/32 of the apple. Carefully remove the skin.

6. The skin represents all the soil (crust of the earth) that we have to feed all the world’s
people! **Did you know that we have over 7 billion people to feed in this world? What
would happen if we didn’t take care of Indiana’s soil? We produce LOTS of food for the
world. They are counting on us to be responsible!

> Taken from Dig In!: Hands-On Soil Investigations by National Science Teacher Association



7. Cut the skin in half. In the last 150 years, % of the topsoil on the planet has been lost®.

*Full original activity in Appendix lll. Step 7 has been added.

Closing (5 mins):

6 "Soil Erosion & Degradation." World Wide Fund for Nature. Accessed February 16, 2015.
http://www.worldwildlife.org/threats/soil-erosion-and-degradation.
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APPENDIX |

Customizing the Curriculum

To find out more about your local soils, you can create a map specifically to your region using
Web Soil Survey from United States Department of Agriculture (USDA). Directions to use the
tool and the access link can be found here: http://websoilsurvey.nrcs.usda.gov/app/

| used this site to identify a specific soil found on Cope Environmental Center’s property in
“Measuring Soil’s Source”. Soil horizon lengths in the program as is are based on Miami,
Gravelly Substratum. Description below.

Description of Miami, Gravelly Substratum
Setting

e Landform: Moraines, till plains, outwash plains, stream terraces

e Landform position (two-dimensional): Backslope, shoulder

e Landform position (three-dimensional): Side slope

. Down-slope shape: Linear

e Across-slope shape: Linear

e Parent material: Loess over loamy till over sandy and gravelly outwash
Typical profile

e A-0to 8inches: silt loam

. B - 8 to 36 inches: clay loam

e (C1-36to60inches: loam

e 2C2-60to 80 inches: stratified coarse sand to very gravelly sand

To find the bedrock specific to your region (needed for “Measuring Soil’s Source” and “An
Edible History of Soil”) visit http://igs.indiana.edu/Bedrock/.

To learn more about the extent of the glaciers and how they may have affected your region,
check out http://igs.indiana.edu/Surficial/IndBoundries.cfm

More Indiana specific resources on soil can be found here:
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/in/soils/?cid=nrcs144p2 031079
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APPENDIX Il

Diagram for “Drawing the Soil” and “Spheres of Influence”
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APPENDIX 1l

Diagram for “Apple of my Eye”

Figure 5.1. Only a small portion of land is capable of producing food.

Y

1 Imagine the Earth as an apple.

&

3 Cut the land section in half. One part
represents land that is mountains, deserts,
or covered with ice. Set this part aside.

0

5 There is now only /32 of a slice of apple

remaining. Peel the skin from this tiny piece.

2 Cut it into fourths. Only one part is land—

the rest is water. Set aside the three
sections that represent water.

_-
P

4 Cut the other livable area into fourths.
Three of these are too rocky, wet, hot,
infertile, or covered with roads and cities to
grow food. Set these three aside.

<l

6 The skin represents the soil on which the
food is grown that must feed all the people
on Earth.

Dig-In! Hands-On Soil Investigations -

45
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