	Summary: 
	Students learn about the relationship between soils and the environment.  They learn about the relationship between soil characteristics (pH, root count and color) and the biome in which the soil formed.
	Materials:
For the class:
· shovel
For each group:
· plastic Ziploc bags
· sharpie
· pH strips
· tweezers
· water bottle
· ruler
· soil corer  (can be purchased from Carolina)
For each student:
· Soil Sampling Field and Lab Sheets
· Copy of the “Introduction to Soils” note sheet
· Copy of the soil puzzle pieces


	Source: 
	USGS Menlo Park: Jennifer Harden, Kristen Manies
Notre Dame High School: Lee Pruett
	

	Grade level:
	10-12 (can be modified for younger students)
	

	Time: 
	Total: 115 minutes 
(1.5 blocks or three 45 minute periods)
	

	Student Learning Outcomes: 
	· Students will understand that soils change over time and are the product of the environment, organisms, relief, parent material where they are formed.
· Students will understand that soil changes with depth and that this can be assessed through pH, color and root count (and other methods).
	

	Lesson format: 
	Interactive lecture, hands-on activity, field and lab work
	

	National Standards Addressed: 
	· 5-8: Content Standard C: Populations and Ecosystems
· 5-8: Content Standard E: Understandings about Science and Technology
· 9-12: Content Standard C:  Life Science, Matter, Energy, and Organization in Living Systems
· 9-12: Content Standard F:  Science in Social and Personal Perspectives, Natural Resources
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DIRECTIONS: 
1. Introduction 
a) Ask students to turn to a partner to collaborate on filling in the first box of their Introduction to Soils notes:  What soil means to different people.  Call on students to share. (5 min.)
2.  Formally introduce the study of soils and the relationship between soil qualities and the environment using the USGS PowerPoint:  Introduction to Soils. (30-40 min.)
a) Introduce the ways in which soil can be defined:  Ultilitarian, Ecological, Pedologic
b) Have students fill in the second box of their notes:  In their own words, they need to define those three different terms.
c) Instruct students to answer the next two questions as you review the processes that form soil and the services we get from soils.
d)  Display the soil threats slide.  As students to find a partner and talk about the ways in which the loss of biodiversity, salinization and sealing all lead to further threats to soil.
e) Segue into the idea of soil profiles:  show the slide depicting the changes to a soil over time and ask the class what the difference is between young soil and old soil profiles.  (old have more layers)
f) Ask students to briefly draw this distinction on page 2 of their notes.
g) Show the next slide of a soil profile and mention that the soil layers have corresponding letters that signify the characteristics of that layer.  Also mention the relationship between the layers and their classification (example:  O and A are topsoil)
h) Move on to the next slide and introduce the concept of soil profiles as a record of their environment
i) CLORPT:  the factors that form soils.  Ask students to add this to their notes
j) Mention that we will focus on the impact of climate on soil.
k) Ask students to define climate (temperature, precipitation) and write it in their notes.
l) The next five slides are case studies of the relationship between moisture (during warm and cool months and no moisture), plant growth and top and sub soil.
m) Starting with Houston TX, have students fill in the box at the end of page 2:  what happens when there is high soil moisture coupled with warm temps (more plants, dark thick organic matter, lighter brown-yellowish subsoil)
n) Move on to Gainsville, AL: high moisture during the winter months (less organic matter, thin topsoil and red/orange subsoil)
o) Finally, with little rainfall, the soil profile tends to have thin, light topsoil and white subsoil.
p) Ask students to cut out the square puzzle pieces (12) and place them in the boxes on page 3 of their notes:  they want to relate the climatograph with the vegetation and finally to the characteristics of the top and sub soil based on what they just learned.
q) After gluing the pieces onto their notes, they can answer the analysis questions in groups.
3.  Review the analysis questions tell class that the top soil and the subsoil are of different ages and therefore different appearance and chemical properties.  
4. Tell students that now that they’ve looked at some soil profiles for different climatic environments, they’re going to analyze the soil in their school environment.
5. Hand out the Soil Sampling Data Sheet.  For each group, one member is the corer, one member handles the samples, one member is the recorder, and one member dictates information to the recorder.  
6. While still in the classroom, demonstrate the use of the soil corer, and explain how to collect samples, place them in bags, and label the bags with top and bottom in order to reconstruct the cores.
7. Take students outside, assign locations around the school, and ask students to collect as much core as they can.  As they collect the core, they should be filling out the depth and a general description of what they are collecting. (See examples of student work).
8. When the students return to the classroom, give each group a bin with the soil analysis tools (ruler, water bottle, pH strips, well plates for facilitating pH)
9. Have students fill out the data table for the core:  Measure the total depth of the core and then ask them to decide on a measurement interval (2 cm for example) and collect the following data for each interval:  the pH, the approximate # of roots, and the color of the soil.  It’s a good idea for the teacher to lead the class in filling out the first interval. (see examples of student work for ideas)
ASSESSMENT: 
· Go back to the soil puzzle from your notes: What kind of biome does your soil core most closely resemble?  
· How would your core be different if you lived in a biome with more rain?  Less rain?
EXTENSIONS: 
Because school yards often have homogeneous soil cores due to factors such as construction and irrigation, take a core in an undisturbed location (e.g., forest, grassland, or prairie).  This core could be obtained by the teacher beforehand.  Compare this soil core to those obtained on school grounds.  What are the differences and why?
Have students take deeper cores at school or take a topsoil core at home and analyze the soil.  In addition, students could put together a map of soil characteristics around the school site. 
Ternary diagrams are useful for interpreting soil characteristics based on the parent material.  Instructions for reading a ternary diagram and several practice problems are given on the last page of the notes.
ELECTRONIC HANDOUTS FOR THIS LESSON PLAN: 
http://carbon.wr.usgs.gov/soilclass.html

BACKGROUND INFORMATION/ADDITIONAL RESOURCES: 
Soil corer
http://wardsci.com/product.asp_Q_pn_E_IG0007803
Other websites that include soil education activities
http://education.usgs.gov/lessons/soil.pdf
http://forces.si.edu/soils/05_00_00.html
https://www.soils.org/lessons
http://www.doctordirt.org/
http://websoilsurvey.nrcs.usda.gov/app/
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