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  CURRICULUM GOALS AND DEVELOPMENT   
 
 
 
 

Since 1989, Archbold Biological Station has included environmental instruction for elementary 

schoolchildren as a part of its activities. Over 10,000 students have participated in this outdoor 

environmental education program. Each year, virtually every 4th grade student in Highlands County 

completes prepared classroom material on scrub ecology and participates in a full day of outdoor 

activities during a field trip to Archbold. One of the programôs strengths is that the Education staff has 

easy access to Archboldôs research programs and facilities and, as a result, is able to convey recent 

scientific findings to students. 

 
Although the program has been very successful, one field trip for each Highlands County 4th grade 

student was not enough. The Education staff who developed this curriculum (Nancy Deyrup and 

Charlotte Wilson) wanted to do more. We wanted to reach more students and teachers and make 

Archbold education products available in other regions of Florida with scrub habitat. We wanted to give 

teachers ideas and expanded material so they could further develop their instruction and provide 

students with enhanced opportunities to learn outside. We wanted students throughout the state to be 

more involved with hands-on science exploration and to discover, from first-hand experience, many of 

the organisms and interactions that make an ecosystemðespecially Florida scrubðso outstanding. 

These were the motivating factors that led us to develop Discovering Florida Scrub; a guide to 

exploring science in a native ecosystem. 

 
This curriculum is designed to serve as a bridge between the interesting and complex world of science, 

the needs of busy teachers, and the learning styles of curious students. The goal of the curriculum is  

to give teachers and students a deeper understanding of science and the practice of science, and a 

greater appreciation for the Florida scrub. 

 
The specific objectives of this curriculum are to provide science activities that: 

Å Increase teacher and student understanding of ecological principles such as predatory/prey 

relationships, food webs, microhabitats, and adaptations. 

Å Convey the principles of the scientific method to teachers and students. 

Å Increase teacher and student knowledge of the scrubða unique Florida ecosystem. 

Å Provide teachers with scientific tools and techniques appropriate for 3rd, 4th, and 5th grades that will 

enhance student understanding of how science is conducted. 

Å Show how science can be integrated with other subjects, such as language arts and math. 

Å Increase the use of inquiry-based, action-oriented learning by students in the classroom and on field 

trips. 

Å Encourage teachers to take their classes out in the field more often by providing the structure 

needed for outdoor learning. 

Å Increase the use of collaborative learning, including teamwork and discussion, among students. 

Å Enable teachers to use this curriculum to meet their needs for science, math, and language arts 

education by providing cross-references between this curriculum and the Sunshine State 

Standards. 

Å Increase student interest in, and attitudes towards, ecology and science. 

Å Increase positive attitudes among teachers and students about the need to conserve and protect 

the Florida scrub and other native ecosystems. 
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Science Education 

Resources 
 

 
 

Office of Environmental 

Education 

1311 Paul Russell Road 

Suite #201A 

Tallahassee, FL 32301 

1-800-542-3733 

www.polaris.net/~oee/ 

oeeinfo.htm 

 
This office coordinates the 

stateôs five Environmental 

Education Regional Service 

Projects. (Phone numbers 

listed below.) 

 
Region I: 850-638-6131 

Region II: 904-329-3800 

Region III: 407-823-3807 

Region IV: 813-553-3165 

Region V: 954-986-8050 
 

 
League of Environmental 

Educators in Florida, Inc 

P.O. Box 6061 

Live Oak, FL 32069 

www.flmnh.ufl.edu/fnps/ 

education.htm 
 

 
Florida Center for 

Environmental Studies 

Florida Atlantic University 

N. Palm Beach Campus 

3970 RCA Blvd. 

Palm Beach Gardens, FL 

33410 

561-691-8554 

http:// www.ces.fau.edu/ 
 

 
Florida Department of 

Education 

325 West Gaines Street 

Tallahassee, FL 32399 

http://www.firn.edu/doe/ 

Florida scrub was chosen as a model habitat for this curriculum 

development for three reasons: 

Å The Florida scrub is a unique ecosystem with extraordinary species 

and features that make it a dynamic and interesting system in which to 

explore science. The major factors that affect scrub organisms, such as 

sand and fire, are both fascinating and relatively easy to understand. 

Å We could capitalize on the extensive knowledge collected by 

Archbold on the scrub ecosystemðmaking it one of the best 

understood systems in the state. 

Å Third, increasing community-wide understanding that protecting 

endangered habitats such as Florida scrub is important and perhaps 

critical to their preservation. 

 
However, it is important to realize that many of the ideas behind these 

projects, such as the significance of soil types and drainage or the 

relationships between producers, consumers, and decomposers, apply 

to other Florida ecosystems. Furthermore, this curriculum is not a 

comprehensive overview of scrub ecology. We chose to focus on plant 

and animals that would most likely be present regardless of how big or 

intact a scrub site might be. Almost all of the activities focus on plants 

and invertebrates. Vertebrates are not highlighted for several reasons. 

Most scrub mammals are nocturnal. Because they spend the day in 

their burrows or nests, scrub mammals can be very difficult to observe 

directly. In addition, there are no activities involving fire. Although fire is 

an important feature of Florida scrub and working with fire is an 

outstanding educational experience, it is not recommended for 

schoolchildren! 

 
One of the main goals of this curriculum is simply to get students out in 

the scrub with their eyes wide open. Who knows what they will see? 

Perhaps something that no scientist has ever noticed. They will certainly 

see many organisms and phenomena not mentioned in this curriculum. 

Each time your students see something new, they have the opportunity 

to ask their own questions and, with your guidance, to find interesting 

ways to answer these questions. 
 
 
 
 
 
 
 
 

On page 169 of this curriculum is an evaluation form. Any curriculum is 

a work in progress and is in constant need of refinement and 

refreshment. We are very interested in your views of how well this 

curriculum works. Please let us know. We will post educator feedback 

along with curriculum updates and changes on our web site 

www.archbold-station.org. 

http://www.polaris.net/~oee/
http://www.flmnh.ufl.edu/fnps/
http://www.ces.fau.edu/
http://www.firn.edu/doe/
http://www.archbold-station.org/
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  HOW TO USE THIS BOOK   
 

 

Children are better learners when they are encouraged to ask questions, and then allowed to explore 

and discover the answers to these questions through hands-on activities. With Florida scrub as its 

focus, this curriculum provides you, the educator, with some of the tools you need to teach ecology 

principles and concepts in ways children learn best. By using the activities in this book, you and your 

students will learn about the scientific method, investigate a very rare and distinctive ecosystem, and 

become better acquainted with the ñrealò Florida. 

 
Discovering Florida Scrub is divided into four units, each with one or more sections. Because the 

concepts presented in this curriculum become more complex with each unit, we highly recommend 

that you begin with the first unit. 

 
Each unit consists of the following components: 

 
Å Objectives will list ecological concepts included in the unit and the skills students will develop as a 

result of completing the unit activities. 

 
Å The Introduction and Background Information portions will help you present the units to your 

class. 

 
Å Outdoor activities are indicated by a symbol of the sun      ( ) and require that you take your 

students to appropriate schoolyard sites or to other accessible scrub sites. All outdoor activities 

have an indoor component that involves analyzing data collected by your students. 

 
Å Indoor activities are designed for the classroom and are indicated by a light bulb symbol   ( ). 

We suggest that you try these activities before you attempt them with your class. 

 
At the beginning of each activity, the following information is provided: 

a. Concepts will list the ecological principles addressed in each activity. 

b. Skills will list the thinking strategies and manipulative skills used during the process of that 

activity. 

c. Time needed will state the approximate time required for your class to complete the activity. 

It does not include prep and set-up time. 

d. Best time of year. While many of the activities can be done throughout the year, some may 

require a particular season. 

e. Sunshine State Standards. 

 
Each activity will also include: 

f. Materials you will need to complete the activity. Whenever possible, supplies that can be 

found around your home or school are used. Some materials may need to be ordered. 

 
g. Instructions for the teacher can be found on bordered pages and includes all the information 

you will need to complete the activity. If you have not yet taken your students outside for this 

type of exploration, see Tips on Exploring the Outdoors with Your Students on page 152. 
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h. Student Data Sheets are designed especially for students and are indicated by a watermark 

and a pencil symbol ( ) on the upper left corner of the page. The distinct type-face and 

format will be easily recognized. Some activities also include Class Data Worksheets to 

help you compile student data. 

 
i. Notes may suggest other ways of doing the activity. For example, you may choose to do 

some activities several times throughout the year and compare the results. 

 
j. Results will summarize important scientific concepts and skills covered by the activity. 

 
k. Further Questions and Activities for Motivated Students, included with some activities, 

offers challenges for eager students who want more. 

 
At the end of each unit you will find: 

Å A Glossary to help you and your students understand terms found within the unit. Words 

that are bolded will appear in unit glossaries. 

 
Å Questions for Student Evaluation that can be used after completing unit activities to test 

student knowledge of ecological concepts and science methodology as well as scrub 

examples included in the unit. 

 
The questions provided range from easy to difficult. We encourage you to select questions 

that are appropriate for your students and, if necessary, make changes in the questions so 

they are more useful in your situation. 

 
On page 169 of this curriculum is an evaluation form. Any curriculum is a work in progress and is in 

constant need of refinement and refreshment. We are very interested in your views of how well this 

curriculum works. Please let us know. We will post teacher feedback along with curriculum updates 

and changes on our web site www.archbold-station.org. 

 
Ongoing Assessments can help you evaluate your studentsô advances and should be completed 

during or after each activity. Consider using some of the following ideas: 

 
1. Stand back and watch individual team members interact. Listen to their comments and 

observe their behavior. Make a checklist to help you keep track of the desired goals. For 

example, if you want students to improve skills in teamwork and in the scientific method, 

your checklist might look like this: 

 
Name                                   Date 

 

Score Objective 

 Curious and interested in activity 

 Works well with others 

 Listens to other team members 

 Keeps a positive attitude during activity 

 Observes carefully 

 Asks questions and looks for answers 

 Is able to state hypothesis 

 Keeps careful records 

 Takes careful measurements 

http://www.archbold-station.org/
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2. Ask students to evaluate their own team using questions such as: 
a. On a scale of 1-5 with 5 being the best, how well did your team members share ideas? 

b. On a scale of 1-5 with 5 being the best, how well did your team members respect different 

opinions and help each other learn? 

c. What did you learn from this activity? 

 
3. Have students make a collection of their papers, drawings, and data sheets. Can you see 

an improvement over a period of time in their record keeping and involvement? 

 
4. You can also measure your studentsô knowledge and attitude skills with a pre and post-test 

instrument. The following questions can be used before and after you use this curriculum to 

look for attitude changes: 

 
Circle the phrase that best describes how you feel about the following statements. 

 
a. I feel very much at home in the scrub. 

 

Strongly Agree Not Disagree Strongly 

Agree  Sure  Disagree 

 

b. I do not want to spend any more time learning about scrub. 
 

Strongly Agree Not Disagree Strongly 

Agree  Sure  Disagree 

 

c. I enjoy learning about Florida scrub best when I am outdoors. 
 

Strongly Agree Not Disagree Strongly 

Agree  Sure  Disagree 

 

d. We donôt need to protect the scrub because we do not really use it for anything. 
 

Strongly Agree Not Disagree Strongly 

Agree  Sure  Disagree 

 

e. I like activities that take place in nature. 
 

Strongly Agree Not Disagree Strongly 

Agree  Sure  Disagree 

 

 

Other references for good ideas on assessment techniques include: 

Å Ballas, Jacqua and Kathy Abrams. 1998. Teaching Naturally. Using Environment to Improve 

Teaching and Learning. An Interdisciplinary Guide to Sunshine State Standards. Florida 

Department of Education. 

Å Hogan, Kathleen. 1994. Eco-Inquiry. Institute of Ecosystem Studies. Kendall/Hunt Publishing 

Co., Dubuque, Iowa. 

Å Wolfe, Christopher. 1999. Reaching All Students: Assessing Student Learning. Dragonfly 

Teacherôs Companion May/June 1999, 5-6. 
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Field guides are extremely helpful to have in your classroom for student reference. Children seem to 

especially like the inexpensive, easy-to-use Golden Guides, published by Golden Press, New York 

Western Publishing Company, Inc. and available in most bookstores. Some of the Golden Guide titles 

include: 

Birds Pond Life 

Butterflies and Moths Reptiles and Amphibians 

Insects Spiders and Their Kin 

Mammals 

 
An additional paperback series with good color pictures is Floridaôs Fabulous, published by World 

Publications, Tampa, Florida. Titles include: 

Butterflies: Their Stories, by Thomas Emmel 

Insects: Their Stories, by Mark Deyrup will be published by the end of 1999. 

Land Birds: Their Stories, by Winston Williams 

Mammals: Their Stories, by Jerry Lee Gingerich 

Reptiles and Amphibians: Their Stories, by Peter Carmichael and Winston Williams 

Waterbirds: Their Stories, by Winston Williams 

 
A bibliography at the end of the book provides more information sources for curious educators. 

 
The Florida Scrub Coloring Book (1996) is a good learning tool and is an informative and attractive 

accompaniment to this curriculum. The coloring book is available to teachers at no expense from St. 

Johnôs River Water Management District (P.O. Box 1429, Palatka, Florida 32178-1429) or for the cost 

of shipping from Archbold Biological Station (P.O. Box 2057, Lake Placid, Florida 33862). 

 
Although this curriculum has a copyright, educators are permitted to photocopy pages for their 

students. This curriculum is also available on the Internet by visiting the Archbold Biological Station 

web site at www.archbold-station.org. Any revisions made to this curriculum after publication can be 

found on the Internet version. 

 
If you have questions or comments, call the Education Office at Archbold Biological Station in Lake 

Placid, Florida at 863-465-2571, send us a fax at 863-699-1927, or e-mail a message to us at 

educationoffice@archbold-station.org. 

http://www.archbold-station.org/
mailto:educationoffice@archbold-station.org
mailto:educationoffice@archbold-station.org
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  AN INTRODUCTION TO FLORIDA SCRUB   
 

 
 
 

Welcome to Discovering Florida Scrub curriculum. Sorry the habitat 

name is not more inspiring. If Florida habitats could be named all over 

again, maybe scrub could be the Florida Dwarf Forest, or the Florida 

Elfin Woods, or the Florida Pygmy Oak Woodlands. Alas, it is too late 

now to choose a pretty name. Florida scrub is the original name, the 

tough name, the name that makes no promises. Maybe itôs an 

appropriate and meaningful name after all. 

 
In spite of its unattractive name, Florida scrub is famous, recognized 

nationally as an unusual place with strange plants and animals. 

Biologists come from all over the country to study scrub. What is scrub 

and what makes it so special? 

 

What is scrub? 
Florida scrub is frequently considered to be Floridaôs most distinctive 

ecosystem. With so many interesting ecosystems that exist in Florida, 

such as mangrove swamps, hardwood hammocks, dry prairies, and 

freshwater marshes, the title is an honorable one. Florida scrub has 

some very striking differences. 

 
Age 

Florida scrub is a very old ecosystem found on coastal and ancient 

inland dunes throughout the state. Some of the inland ridges of scrub 

have been around since the early Pleistocene (approximately one 

million years ago), while other parts of Florida, such as the Keys, have 

been above sea level for only a few thousand years. 

 
Moisture 

While much of Florida is very flat, low, and wet, Florida scrub is 

relatively high (sometimes more than 200 feet above sea level), dry, and 

desert-like. Although seventy-six percent of the annual rainfall (or 

approximately 40 inches) is produced during six months of summer, 

winters are very dry. Rain drains through scrub soil very quickly. Even 

within an hour of a heavy rain, very little water will remain on top of the 

sand. (During the wet season, seasonal ponds may form in some 

depressions found among the ridges.) 

 
Soil fertility 

Most of Florida is sandy. But while many habitats have rich organic 

matter mixed with sand, scrub soils have lost almost all of their organic 

components to the action of wind, waves, and water and are chronically 

low in nutrients. Because water soluble compounds leach out quickly, 

only plants adapted to the dry, sandy soil and low nutrient levels can 

survive. 

 

 
 

Ecosystem, Habitat, or 

Community 

Whatôs the difference? 

 
A community includes all 

the organismsðor all the 

populations of different 

speciesðthat live and 

interact in a particular 

area. 

 
A habitat typically has a 

characteristic community 

of organisms and is 

generally defined by the 

plant community that 

occurs. 

 
An ecosystem may be 

comprised of several 

habitat types. An 

ecosystem includes all 

the life forms that exist in 

an area and all the 

nonliving factors such as 

temperature, moisture, 

and nutrients. 

 
Florida scrub is often 

discussed as both a 

habitat and an ecosystem. 

Scrub is a shrub 

community with a 

variation of organisms 

from site to site and is 

part of a larger xeric (dry) 

upland ecosystem that 

includes high pine. 
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Location of Florida Ridges 

(peninsular) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Brooksville Ridge 

2. Mount Dora Ridge 

3. Lake Wales Ridge 

4. Crescent City Ridge 

5. Deland Ridge 

6. Atlantic Coastal Ridge 

7. Lakeland Ridge 

8. Bombing Range Ridge 
 
 
 
 
 

Modified by Deyrup (1989) from 

White (1970) 

Fire-frequency 

Fire affects almost all plant communities in Florida, but the frequency of 

fire in scrub is higher than for other habitats. Fires usually occur at 

intervals of about 5-25 years in scrub. Lightning strikes central Florida 

more frequently than anywhere else in the United States. Historically, 

lightning-ignited wild fires periodically scorched, yet regenerated, 

patches of the scrub landscape. These regularly occurring fires swept 

across the landscape in erratic patterns, keeping scrub relatively low 

and open and ensuring a mosaic of scrub that varied in stages of 

growth. 

 
Plant community 

More than anything else, plants define Florida scrub. (Biologists 

typically define habitats by the community of plants that are found in an 

area. Sixty-nine different plant community types occur in Florida.) 

Florida scrub has a very distinct plant community. Instead of the trees 

or grasses found in many other Florida habitats, scrub is dominated by 

shrubs and dwarf oak trees, with an occasional pine mixed in. Other 

plants typically found in scrub include low palmettos, hickories, and 

Florida rosemary. Scattered throughout the scrub are bright, open 

patches of bare sand dotted with small herbaceous plants and lichens. 

 
The combination of plants that occur in scrub varies from site to site. 

Sand pine scrub is sometimes open and airy or forest-like with a dense 

overstory of mature sand pines and a shrub layer underneath. On more 

excessively drained scrub sites you may find nearly pure stands of 

Florida rosemary. Oak scrub can be dense or open. Coastal scrub can 

be treeless. Some of the shrubs, small plants, and trees that live in 

Florida scrub occur nowhere else in the world. 

 
Living among the plants are many animalsðmammals, birds, reptiles, 

amphibians, insects, and spiders. Among these organisms are forty 

species of plants, four species of vertebrates, and at least forty-six 

species of arthropods that are found in Florida scrub and nowhere else. 

These species are well adapted to life in the dry, sandy, nutrient-poor 

scrub soil. 
 

 
 

Where can scrub be found? 
Florida scrub is found on coastal and inland ridges throughout Florida. 

These ridges also support other dry, but very different habitats, such as 

sandhill and scrubby flatwoods. 

 
As seen on the map, three major groupings of scrub exist: coastal 

panhandle, coastal peninsula, and inland peninsula. The biggest areas 

of scrub are found inland with the largest block occurring in and around 

Ocala National Forest. 
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Millions of years ago, these ridges were formed by rising and falling sea 

levels. During the periods when the sea level was high and flooded most 

of peninsular Florida, these ancient islands became refuges for plants 

and animals. Populations were isolated from the mainland for thousands 

of years and evolved within these small, sandy habitats. The central 

inland ridges are older, having remained islands while coastal ridges 

were flooded, and have a greater concentration of endemic species. 

 
The Lake Wales Ridge, an inland ridge, is the highest and oldest ridge in 

Florida. Extending about 100 miles north to south from Clermont to 

Venus and 4 to 10 miles wide, the Lake Wales Ridge holds a large 

portion of the remaining scrub habitat. Several scrub speciesð17 

species of plants, 1 species of vertebrates, and at least 10 species of 

arthropodsðare found on the Lake Wales Ridge and on no other 

ridges. (For a list of species endemic to Florida, contact the Florida Fish 

and Wildlife Conservation Commission. See page 156 for contact 

information.) 

 
Before the ridges were formed when the southeastern United States 

was very dry, many western species were also found in Florida. When 

the climate became much wetter, some of these desert species were 

able to survive on the dry sandy ridges. When the oceans receded, 

these species remained on the ridges. Today, these species, such as 

the gopher tortoise, the Florida mouse, and the Florida scrub-jay, have 

obvious western relatives, but are really quite different. 

 
For more information about scrub sites in your area that are accessible 

to the public, contact the Florida Fish and Wildlife Conservation 

Commission, the U.S. Fish and Wildlife Service, The Nature 

Conservancy, or your water management district office. See page 156- 

157 for contact information. 
 
 
 

Why do so many plant and animal species live only 

in Florida scrub? 
The reason: this habitat has an unusual blend of challenges and 

opportunities, and some plants and animals are specialized to meet 

these challenges and take advantage of these opportunities. Life in 

Florida scrub is complicated, as it is everywhere else. However, the 

combination of scrubôs distinctive features and history make it 

exceptional. 

 
First, sand is ideal for animals that dig. Many of these animals require 

deep, well-drained soil or are dependent on hosts that, in turn, depend 

on the characteristics of scrub soil. While sand provides opportunities 

for digging animals, their natural enemies also move easily through sand 

and are a constant threat. 

 

 
Location of Florida Scrub 

(peninsular) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Redrawn by Deyrup (1989) from 

Davis (1967) 
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Endangered and 

Threatened Species 

 
Both the state of Florida and 

the United States 
government maintain a list of 

endangered and threatened 
species. The two lists are not 

identical because the state 
list considers the status of a 
species only within Florida. 
Therefore some widespread 

species common outside the 
state, such as the marsh 

wren, burrowing owl, alligator 
snapping turtle, or eastern 

chipmunk, are rare in Florida 
and appear on the Florida list 

but not on the federal list. 
 

The Florida Fish and Wildlife 
Conservation Commission 

(formerly the Florida Game 
and Freshwater Fish 

Commission) maintains the 
state lists of animals, which 

are categorized as 
endangered, threatened, and 
species of special concern. 

The Florida Department of 
Agriculture maintains the 
lists of plants, which are 

categorized as endangered, 
threatened, and 

commercially exploited. 
 

The federal list of plants and 
animals is maintained by the 

U.S. Fish and Wildlife 
Service and categorized into 

endangered species, 
threatened species, and 

candidates for designations. 
 

To obtain a list of endangered 
species in Florida see the 
U.S. Fish and Wildlife 
Service and Florida Fish and 
Wildlife Commission listings 
in Sources of Scrub 
Information on page 156. 

Second, while fires are a hazard for scrub plants and animals, they also 

provide opportunities for a new start in less crowded conditions. Most 

scrub plants are adapted to fire and can resprout or reseed. The sand 

can act as a bank, storing viable seeds, sometimes for decades, until 

the conditions are right for germination. Sometimes seeds only need an 

open area where sun can warm the sand. 

 
Third, as mentioned above, some of the species found in Florida scrub 

are related to western species that were also found here. Florida scrub 

is a lingering example of a series of dry habitats that extended from 

southwest North America across southern North America to Florida 

hundreds of thousands of years ago. Since Florida is often very hot and 

dry and has very porous soil, some plants and animals from the old dry 

habitat have remained in scrubðeven though the climate is now much 

wetter. 

 

What plants and animals are found in scrub? 
Because of scrubôs unusual blend of features, Florida scrub has unique 

and fascinating species, including the Florida scrub-jay, the Florida 

mouse, the sand skink, the blue-tailed mole skink, the various species 

of scrub mints, the Highlands scrub St. Johnôs-wort, the scrub golden 

aster, and the scrub wedge-leaf button snakeroot. All of these species 

are considered either threatened or endangered. They are rare 

because they have a limited distribution within Florida scrub and may 

occur at some scrub sites but not others. They are also rare because 

much of their habitat has recently been destroyed for agriculture, 

commerce, and housing. Many other scrub species, such as the Florida 

scrub lizard and the scrub pawpaw, are not in trouble yet, but the areas 

where they live and grow are also diminishing. 

 
The Florida scrub-jay is probably the best-known scrub endemic. Scrub- 

jays require a low shrub layer with no canopy. When fires are 

suppressed, scrub becomes overgrown and scrub-jays abandon the 

site. Eighty-five to ninety percent of the Lake Wales Ridge xeric 

uplands, which include scrub, have been lost to development or 

agriculture. Much of the remaining ten percent is degraded or has been 

subdivided for residential use. Proper management of the remaining 

scrub can be difficult or sometimes impossible. 

 
Mourning over the losses with your students, most likely, will not help 

them foster a positive attitude toward threatened habitats. Students 

need opportunities to discover and celebrate what remains and to find 

the personal value of wild places as well as the biological necessity of 

them. These students could grow up to be guardians of our Florida 

scrub heritage. 
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I. UNIT ONE 
 

SAND: FLORIDA SCRUBôS FOUNDATION 
 

 

Objective: To better understand some adaptations of scrub plants and burrowing scrub animals by 

investigating the characteristics of sand. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A. Physical Properties of Sa 

 I.A.1 Why Doesnôt a Small Animal Burrow in Sand Cave-in? 
Part One: How does sand take the shock? 
Part Two: How does sand take the pressure? 

 I.A.2  What Happens to Sand When You Build and Dig in It? 
Part One: Piles of Sand 
Part Two: Pits in the Sand 

 I.A.3  What Happens When Water Invades Sand? 
Part One: Sand Under Water 
Part Two: Water Moving Through Sand 

 
B. Animal Tracks in the Sand 

 I.B.1 Animal Tracks 
Part One: Making Tracks 
Part Two: Finding Tracks 

Part Three: Using Tracks to Create a Story 
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A. PHYSICAL PROPERTIES OF SAND 
 

 
 
 
 

Introduction 
Sand is the soil of Florida scrub. Sometimes itôs sugary white, 

sometimes yellow. Living in sand can be tough. Compared to particles in 

other soil types, sand grains are large and hold virtually no nutrients or 

water. Rain drains through sand rapidly and the upper layers of sand dry 

out quickly. The surface can also become dangerously hot and dry. 

Sand is also very abrasive. Yet many species of plants and animals 

have adapted to these conditions and some species can live nowhere 

else. How do they do it? 
 
 

 
 
 
 
 
 
 

Gopher tortoises are turtles 

that live in dry habitats in the 

coastal plain of the 

southeastern United States. 

They have close relatives; the 

desert tortoise in southwest 

Nevada. Gopher tortoises eat 

mostly grasses and burrow in 

sandy soils to help them 

regulate their body 

temperature. The width of the 

gopher tortoise burrow is 

about the same as the 

tortoiseôs length, which 

means it can turn around 

anywhere in its burrow. 

Generally, the larger the 

burrow, the older the tortoise. 

Gopher tortoises can live at 

least 40 years and possibly 

much longer, but no one has 

studied them long enough to 

know just how long they live. 

The Advantages of Burrowing 

When you walk along a sandy path in scrub, you may see a rich 

diversity of plants and animals. However, many animals may be in 

burrows and tunnels beneath your feet. Some excavations are just 

under the surface while others are deep (up to 10-12 ft.). Why do so 

many scrub animals burrow? 

 
Å Because itôs cool. Many scrub animals are nocturnal and come out 

only after the hot sun goes down. The surface quickly loses heat at 

dusk, making it less threatening for animals to walk on. But diurnal 

animals need a way to cool off too, especially in summer when surface 

soil temperatures can reach 125 degrees Farenheit. Even tough old 

gopher tortoises can get overheated and die on a hot afternoon if they 

canôt retreat to their burrows. Their 12-foot deep homes can be a cool 

80 degrees during the steamiest part of the dayðwhich is one reason 

why so many other animals like hanging out at a gopher tortoiseôs 

place. 

 
Because the soil cools down more slowly than the air, animals also 

burrow during extremely cold temperatures to stay warm. 

 
As the temperature and humidity of the sand changes, many burrowing 

scrub animals travel up, down, or even sideways in the sand to find the 

conditions they like best. In loose sands, some animals, like the bluetail 

mole skink, move freely between the sand surface and subsurface. 

 
Å Because (frequently) itôs more humid. Not only can the sun be hot, 

but it can broil you to a crisp if youôre an insect without protective armor. 

Like many forest or wetland arthropods, many scrub arthropods have a 

thin layer of protective wax covering their bodies to keep them from 

drying out. But because sand can scratch up the waxy coating, many 

burrowing scrub arthropods are also hairy. The hairs protect the wax by 

holding sand up off the surfaces of their bodies. 
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Å Because (sometimes) itôs safer down there. The scrub is full of 

predators. A burrow is one of the best ways to protect yourself from 

red-tailed hawks, bobcats, or raccoons if you happen to be an 

eastern indigo snake, a Florida mouse, or a camel cricket. However, 

if you are a termite, grub (beetle larvae), ant, or grasshopper egg, 

the sand may not be the same safe haven. Itôs another world down 

there and most creatures are in constant danger of being eatenð 

even underground. 
 

Å Because thereôs food down there. Many predators are well equipped 

to hunt beneath the surface of the sand. Moles and shrews tunnel for 

grubs, caterpillars, and other insect larvae that graze on the fine 

hair-like roots of some scrub plants. Sand skinks live in the sand and 

search for termites that munch on buried leaves and twigs. Scrub 

pygmy mole crickets prefer to eat microscopic algae that grow 

between the grains of sand just under the surface in sunny 

locations. Ant lions make pits to trap ants and other insects, or they 

hunt in ñdoodlebugò fashion. Almost all of these predators leave trails 

that can be seen on the surface! 

 
Å Because itôs a good place to raise young. Babies can be easier to 

protect in an enclosed space underground. Mice do it, ants do it, 

digger wasps do it, and so do scrub burrowing wolf spiders. Some 

animals, like the rosemary grasshopper and scrub firefly, lay eggs in 

the sand but donôt make a burrow for them. Most likely, animals dig 

their home burrows deeper than the tunnels they make while  

looking for food. 

 
Å To escape fire. Fires occur naturally and frequently in scrub. 

Although intense, the heat from these fires only penetrates several 

inches below the surface of the sand. Animals can survive fire by 

finding refuge in a nearby gopher tortoise burrow, a rodent burrow, 

or in their own burrows. 

 
Å Because they can! Scrub animals that live and hunt underground 

are especially adapted for life in sand. Most have body parts 

specialized for digging. Most likely, animals adapted for life in sand 

would not survive in habitats with other soil types. 
 
 
 

digger wasp scarab beetle gopher tortoise pygmy mole cricket 
 
 
 
 
 
 

Digging feet of some sand-dwelling animals 

 
 
 
 
 

A gopher tortoise burrow can 

provide year-round shelter for 

over two dozen vertebrate 

species including the 

threatened eastern indigo 

snake, the gopher frog, and 

the Florida mouse. The 

gopher frog spends most of 

its life in the burrow, coming 

out only to feed and to find 

water in which to breed in 

late summer. 
 
 
 
 
 
 
 
 
 
 
 
 

Most spider babies leave 

home as soon as they 

emerge from the egg, but the 

Lake Placid funnel wolf 

spider mother keeps her 

young at home in her burrow 

until they are half adult size. 

She lines the upper part of 

the burrow with silk to 

prevent cave-ins and builds a 

sheet web at the burrow 

entrance. The young spiders 

emerge from the safety of the 

burrow to eat prey caught in 

the web. 
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ome Scrub Plants Are Like Icebergs 

any scrub plants have adapted to the dry, sandy conditions and the 

equent fires that occur in scrub habitat by exposing only parts of 

emselves. Rather than stretching big limbs out above the ground, 

aks that occur in scrub, such as chapmanôs, myrtle, sand live oak, and 

crub oak, have underground branches that often look a lot like roots. 

nly 25 percent of a typical scrub oak is above ground. The other 75 

ercent is underground, giving it lots of roots to take up water and 

nabling it to sprout back after a fire. 
 
 

The Florida scrub is home to 

many different species of 

digger wasps that build 

nests in the sand by raking, 

pulling, pushing, or carrying 

grains of sand. Some digger 

wasps can throw sand six 

inches or more, which keeps 

the sand from accumulating 

at the burrow entrance and 

helps conceal it from 

potential predators. Some 

species even make several 

shallow false burrows to 

confuse enemies such as 

velvet ants. 
 
 
 
 
 
 
 
 
 
 

Digger wasps beware! Velvet 

ants, which are actually 

wingless parasitic wasps, will 

slip into the undefended 

burrow of a digger wasp and 

lay their eggs on the mature 

larvae. When the eggs hatch, 

the velvet ant larvae eat the 

wasp larvae. Brightly colored 

velvet ants can be seen 

racing around boldly in open 

areas where digger wasps 

(and digger bees) are likely 

to have burrows. 

Some scrub plants, such as the scrub wedge-leaf button snakeroot, 

pigeon-wing, and scrub buckwheat, have adapted to dry soil conditions 

by having very long taproots. Other scrub plants like palmettos, prickly 

pear cactus, and Florida rosemary have a network of fine, shallow roots 

that can quickly absorb rainfall before it drains through the sand. 

 
See pages 122 and 124 for more information on adaptations that help 

scrub plants conserve water. 

 

The Background Scoop on Sand 
The sand of Florida scrub was formed millions of years ago as the 

southern Appalachian mountains were eroded by frost and gravity. 

Rivers carried the sand to the sea. Coastal currents transported the 

sand south to the region of Florida. As the sand accumulated, dune 

islands were created. When the ocean receded, these islands became 

connected together and formed ridges. Today, Florida scrub is found on 

these ridges. 

 
The Mississippi River delta and the floodplain of Louisiana were 

deposited in a similar way yet do not appear as hills, like the uplands of 

Florida. Thatôs because sand and mud behave very differently. One of 

the strange, fluid-like features of sand is that it can be formed into 

waves, called dunes. Mud does not do this. Mud can be ground to dust 

and blown away to form an even layer, but it almost never forms dunes 

of dust. When dust does form little dunes, they quickly erode under the 

force of rain, but sand does not. 

 
Sand is a bizarre and sometimes confusing material. When dry, sand 

pours like a liquid, but under a sudden shock, dry sand acts like a solid 

and can support a great amount of weight. When wet, sand acts like a 

solid and can be easily shaped. Water creates surface tension that 

holds the sand grains together. 

 
Small burrowing animals that live in scrub benefit greatly from these 

simple facts of physics. Sand grains spread the force from shock or 

pressure away from the point of contact and help prevent a burrow from 

caving in. Surface tension keeps the sides of a small burrow from 

collapsing. Surface tension also allows small burrowing animals, such 

as ants, to bring up sand in little clumps rather than grain by grain. 
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Clay is probably a better soil for building burrows than sand is, but 

excavating sand is much easier for most small animals than digging a 

burrow in clay. And although sand is more easily displaced than clay, an 

animal can build and rebuild its underground chambers and runways in 

sand with a minimum of effort. Some of the special animals and plants 

we see in the scrub such as gopher tortoises, sand skinks, and wedge- 

leaf button snakeroot are probably there because of sand. 

 
The activities in the unit are designed to help students understand the 

characteristics of sand and adaptations of scrub plants and scrub 

animals that burrow in sand. 
 
 
 
 
 
 

 
The federally endangered 

scrub wedge-leaf button 

snakeroot has a long taproot 

that can absorb water. 

Snakeroot seedlings grow 

under a layer of sand grains, 

which keeps them from 

drying out. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Some plants that live in 

scrub donôt depend on soil 

moisture or nutrients at all. 

Ball moss is an air plant 

commonly seen in scrub. It 

absorbs the moisture it 

needs from the air and gets 

its nutrients from rainwater, 

dust, and perhaps from 

insects and spiders that live 

in the base of the plants 
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I.A.1. Why Doesnôt a Small Animal Burrow in Sand Cave-In? 
 
 

Concepts: Simple physics of sandðhow sand pours like a liquid when dry but will act like a solid when dealt a 

sudden shock, and the effect of surface tension on a granular material. 

Skills: Cooperative learning, observation, scientific method, measurement, and discussion. 

Time needed: Approximately 20 minutes for each part. 

Best time of year: Anytime 

Sunshine State Standards: LA.B.2.2.1, MA.A.1.2.3, MA.B.1.2.2, MA.B.4.2.2, SC.A.1.2.1, SC.C.1.2.1, 

SC.C.2.2.2, SC.C.2.2.3, SC.C.2.2.4, SC.H.1.2.1, SC.H.1.2.2, SC.H.1.2.3, SC.H.1.2.4, SC.H.1.2.5, SC.H.2.2.1, 

SC.H.3.2.2, SC.H.3.2.4. 
 

 
 

This investigation shows two features that make sand burrows work for small animals. During Part 

One, your students will explore how effectively sand grains spread the force from a shock or pressure 

and keep a small burrow from collapsing. In Part Two, your class will see how surface tension prevents 

the sides of a small burrow from caving in. 

 

I.A.1 Part OneðHow Does Sand Take the Shock? 
If you have an outdoor classroom, you may prefer to do this activity outside. 

 
Materials: 

Each team of 2 students needs: 

Å Dry sand free of debris-approximately 225ml (1cup) Commercially available ñplayò sand, 

usually found in garden sections of large department stores, can be used. 

Å Cardboard paper towel roll 

Å Dowel that will fit into the roll (Ĳò diameter is good). All dowels must be the same length 

and diameter. A cut up broom handle also works well. 

Å 1 facial tissue (Avoid the tissues with added lotion.) 

Å Rubber band 

Å Student data sheet 

Å Centimeter ruler 

Å Meter stick 

Å Pencil and small piece of paper 

 
Instructions for the Teacher: 

1. This experiment is important because it shows that dry sand, which flows like a liquid, acts 

like a solid under a sudden shock. Small burrows in dry sand of scrub are somewhat 

protected from a larger animal stepping on or near its burrow. 

 
Please stress to your students that while small burrows are surprisingly stable, large ones 

are not. Trying to dig a child-size burrow would be incredibly dangerous! 

 
Tell your students that the activity that they are about to do will demonstrate that sand can 

cushion a blow or force so well that even a thin facial tissue is not ripped or penetrated by 

this force. Next, ask your class the following question. Give them a short period of time to 

discuss this question and to make predictions: 

 
How much sand do you think is needed to prevent a thin tissue from breaking when 

force is applied? 
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2. Divide your class into teams of two. One member of the team will be the recorder and 

record data from the experiment on the student data sheet and measure the amounts of 

sand. The other will be the investigator who sets up the experiment and drops the dowel. 

They should change jobs after 2 drops of the dowel. 

 
3. Supply each team with the necessary equipment. 

 
4. Guide the teams through the following steps: 

 
a. First, discuss how much sand the students think will be needed to prevent the tissue 

from breaking when a force is applied. Have students record their prediction on the data 

sheet. 

 
b. Anchor a tissue to one end of the cardboard roll with the rubberband. Make sure that the 

tissue is completely under the rubber band all the way around the roll so sand canôt leak 

out. 

 
c. Measure the length of the paper towel roll and 

record the information on the data sheet. (A) 

 
d. Have one student hold the roll while the other 

carefully pours sand into the roll until it is half full 

(approx. 1 cup). Level the sand in the roll by giving 

a gentle shake. Record the measurement (B) and 

calculate the depth of sand (C). (A-B=C) 

 
e. Hold the dowel so the bottom edge is lined up with 

the top of the roll. Next, release the dowel into the 

roll and let it fall on the sand. Record whether or 

not the tissue broke. 

 
f. Pour out some of the sand (try ¼ cup increments) 

and measure, record, and calculate the depth 

again. Hold the bottom of the dowel at the top of 

the roll again and release the dowel. 

 
g. Continue the process until the tissue breaks. 

Always make sure to measure and record the level 

of the sand before releasing the dowel. 

 
h. Each team should record on the data sheet the 

level of sand present in the roll when the tissue 

breaks. 

 
5. Teams should do the entire activity at least three times. On a chalkboard or overhead 

projector, record each teamôs final sand levels for the entire class to see. 
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6. To find the average depth of sand needed to withstand a downward force, first add all the 

teamsô sand depths* together then divide the total by the total number of trials. 

(*Use the last sand depths recorded before the tissues broke.) 
 

 
 

Notes 
1. This part of the activity can be completed as a class or with teams. 

2. Instead of teams of two, try teams of four. One student holds the tube, one drops the dowel, one 

measures, and one records the data and does the math. Students can take turns doing each job. 

3. You can further reveal the special strength of sand by substituting other materials in the tube and 

comparing the results. For example, how does cotton handle the force? Or Styrofoam? Or raisins? 

How would these other substances hold up to rain? Heat and cold? 
 

 

Results 
After completing Part One of this activity, your students should: 

Å Understand that force is spread out from the point of contact by the irregular shapes of individual 

sand grains. 

Å Understand that only a small amount of sand is needed to prevent cave-ins. 

Å Understand that these features of sand make it a good material for building small burrows. 
 

 
 

I.A.1 Part TwoðHow Does Sand Take the Pressure? 
This part of the activity can be completed as a demonstration. 

 
Materials: 

Each team of 4 students needs: 

Å Plastic storage container with clear sides (approximately the size of a shoe box) 

Å Dry sand (enough to fill the box ¾ full) Commercially available ñplayò sand, usually 

found in garden sections of large department stores, works well. 

Å Water (approximately 1 cup) 

Å Pencil 

Å Small block ðapproximately 2ò long x 2ò wide and ¼ ñ deep 

Å Unopened soda cans (3-4) or other stackable cans 

Å Marker 

 
Instructions for the teacher: 

1. This experiment shows the effect of surface tension on a granular material. Dry sand flows 

like a liquid, but when you add a true liquid to it, the sand acts like a weak solid and can 

form a stable and predictable shape. Once sand is wet, you can slice it with a knife or make 

a hole in it with vertical sides. The wet sand acts like a solid because of surface tension that 

holds the grains together. 

 
This surface tension is important to small burrowing animals (see page 16, The Background 

Scoop on Sand) 
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2. (Optional) Copy the following table on the chalkboard or overhead projector: 
 

 
 

# of soda 
cans 

Vertical burrow 30 degree angle 45 degree angle 60 degree angle 

1     
2     
3     
4     

 

3. Guide your students through the following steps: 

a. Put enough dry sand in the box so it is about half full. Slowly add some water and 

carefully shake the box until the sand is evenly moist. Add more sand and water to 

the box and shake again. Keep doing this until you have a box approximately ¾ full 

of moist sand. 

 
b. Pack down the sand to create a flat surface. 

 
c. Using a pencil, create a series of burrows in the center area of the box. One burrow 

should be vertical to the bottom of the box. Make several other burrows that are 

angled toward the side of the box. (angles of approx. 30, 45 and 60 degrees) Make 

sure you extend the burrows to the bottom or sides of the box so light will pass 

through and you can see inside. Do not make a burrow all along the side of the box 

because weight cannot be evenly distributed over the burrow. 

 
4. Have the students predict which burrows will collapse, if any and how much weight can be 

piled on the burrow without collapse. 

 
If you plan for students to calculate the weight per square inch, have teams first place the 

small block over a burrow. (A square piece of cardboard will also help distribute the weight 

evenly.) Next, teams should start stacking soda cans on top of the block, one at a time, How 

much weight can the burrows take? (One full 12 fl. oz soda can weighs 13.5 oz. or 382.7 g.) 

 
5. Have each team copy down the table from the chalkboard or overhead projector. This table 

should show their results. Students can use the following descriptions: 

Å no change 

Å slight change 

Å partial collapse 

Å complete collapse 
 

 
 

Results 
After completing Part Two of this activity, students should: 

Å Understand that dry sand flows like a liquid, but moist sand acts like a weak solid. 

Å Understand that moist sand can hold a stable and predictable shape due to the surface tension of 

the water. 
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I . A. 1. W hy Doesnôt  a Small Animal Bur r ow in Sand Cave- in? 

Par t  One: How Does Sand Take t he Shock? 
 
 

Team  member s   __________________________________ 

Team Pr edict ion: (How much sand is needed t o pr event t he f acial t issue 

f r om br eaking when f or ce is applied?) __________________ 
 
 
 
 

Tr ial # 1 2 3 4 
 

Lengt h of paper t owel r oll (A) 
    

Lengt h f r om t op of r oll t o sand 

sur f ace (B) 

    

 

Dept h of  sand (C) (A-B=C) 
    

Did t he t issue Br eak? Yes or no     

Tr ial # 1 2 3 4 

Lengt h of paper t owel r oll (A)     

Lengt h f r om t op of r oll t o sand 

sur f ace (B) 

    

 

Dept h of  sand (C) (A-B=C) 
    

Did t he t issue Br eak? Yes or no     

Tr ial # 1 2 3 4 

Lengt h of paper t owel r oll (A)     

Lengt h f r om t op of r oll t o sand 

sur f ace (B) 

    

 

Dept h of  sand (C) (A-B=C) 
    

Did t he t issue Br eak? Yes or no     

 

Compar e your pr edict ion wit h your r esult s: 

a. How much sand did your class pr edict would be needed t o pr event t he 

t issue f r om br eaking? ______________________ 

b. How much sand was in t he t ube bef or e t he t issue f inally br oke? 
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1.A.2. What Happens to Sand When You Build Or Dig in It? 
 
 
 
 

Concepts: Simple physics of sandðthe holding properties of sand, how circumference of a pit is dependent 

on the depth of sand, and animal adaptations for digging. 

Skills: Cooperative learning, observation, scientific method, measurement, and discussion. 

Time needed: Approximately 20 minutes for each part. 

Best time of year: Anytime. 

Sunshine State Standards: LA.B.2.2.1, LA.C.1.2.1, LA.C.1.2.5, LA.C.3.2.2, MA.A.1.2.3, MA.B.1.2.1, 

MA.B.1.2.2, MA.B.2.2.1, MA.B.2.2.2, MA.B.3.2.1, MA.E.1.2.1, MA.E.1.2.3, MA.E.2.2.2, MA.E.3.2.1, MA.E.3.2.2, 

SC.A.1.2.1, SC.B.1.2.1, SC.G.2.2.3, SC.H.1.2.1, SC.H.1.2.2, SC.H.1.2.3, SC.H.1.2.4, SC.H.1.2.5, SC.H.2.2.1, 

SC.H.3.2.2, SC.H.3.2.4, VA.A.1.2.1, VA.B.1.2.1 
 

 
This activity has two parts that explore the shape-holding properties of sand on two very different 

scales. During Part One, students will make small dunes and see whether they are affected by the 

amount of sand. During Part Two, students will discover that the circumference of a pit at the surface 

of the sand is dependent on the depth of the pit. 

 
1.A.2 Part OneðPiles of Sand 
This activity can be presented as a demonstration or you can divide your class into teams and guide 

them through. 

 
Materials: 

Å A cardboard box (any size) with the front panel cut out. (Note: When front of box is cut out, it 

can be placed in the bottom of the box to create a flat surface to pour sand on.) 

Å 1 quart of sand, free of debris 

Å Felt-tip pen 

Å Protractor 

Å Funnel 

Å Ruler 

 
Instructions for the teacher: 

1. Read The Background Scoop on Sand on page 16 and initiate a discussion with your class. 

 
2. Hold the funnel just below the edge of the 

top of the back of the box and slowly pour all 

of the sand into the funnel so the sand 

makes a cone shape along the back panel 

of the box. (Be careful not to hit the box and 

ruin your formation.) One student can hold 

the funnel while the other pours the sand 

evenly. Try to keep the sand flowing evenly 

through the funnel. It is better if the funnel is 

kept ½ full or full while pouring. A third 

student can record the data while a fourth 

can measure the angle. 
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3. Make a mark carefully on the back panel of the box that is even with the top of the cone. 

(Point A) 

 
4. Make a mark carefully on the back panel of the box even with the base of the cone. (Point B) 

Remove the sand and draw a diagonal line on the back of the box from point A to point B. 

Measure the distance from the bottom of the 

box to point A, then make 2 more points one 

on either side of point A. Connect the points 

with a straight line. This is the reference  

line. 

 
5. Measure the angle of the cone by placing 

the flat edge of a protractor on the reference 

line drawn on the back wall lining it up with 

the center of the protractor at point A as 

seen in the diagram. Or lay the flat edge of 

the protractor on the bottom of the box and 

measure the angle. 

 
6. Have a quick discussion with your class. Do 

the students think that a dune made with 4 times as much sand would make a dune with the 

same angle? Do they have any idea why or why not? 

 
7. Now make a second dune using four times as much sand. Is the angle the same? How about a 

sand dune 100 feet tall. Would it fall down? 

 
8. Copy the following table on the chalkboard or overhead projector and fill it out. 

 
Dune (Pile) # Amount of sand Angle of dune 
1 125 ml  
2 250 ml  
3 500 ml  
4 750 ml  
5 1000  

 
 
9. Ask the students using the funnels and sand: How would you make a sand ridge on a large 

piece of paper? 

 
10. Have another short discussion with your students. The sand ridges of Florida were not made 

with giant funnels. How were they made? Here is a little riddle for the students: 

 
I push without a hand, 

Without a hoe I move the sand, 

Without a voice I still can sigh, 

Unseen, I still can touch your eye. 

Who am I? 
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Notes 
You can carry this activity a bit further by setting up a ridge of fine, dry sand or salt on a large, flat piece 

of paper positioned at the edge of a table. A student can then carefully blow at table level to cause 

óblow-outsò, and shape ridges in the sandðand even move the whole dune ñinlandò! 

 

Results 
After Part One of this activity, your students should: 

Å Understand that flowing sand forms a standard angle of incline regardless of the amount of sand. 

Å Understand how sand dunes are formed. 
 

 
 

I.A.2 Part TwoðPits in the Sand 
This activity is designed to show that the circumference of a pit that can be dug depends on the depth 

of dry sand available. It will also show the effectiveness of various kinds of digging tools and 

introduces a tricky, but very important concept: sometimes we can get useful answers even when we 

ask misdirected questions. 

 
Materials: 

Each team of four students needs: 

Å Shoe box 

Å Dry sand (enough to make 11/2 inches in the box) 

Å Plastic spoon 

Å Plastic fork 

Å Pencil (for digging) 

Å Popsicle stick 

Å 6" Ruler 

Å Small piece of paper 

Å Pencil 

 
Instructions for the teacher: 

1. Divide students into teams of four. Each member of the team should have a different digging 

tool. 

 
2. Write the following question on the board or overhead projector: Which digging tool can make 

the largest pit? Have teams decide amongst themselves and write their answer down on a 

piece of paper. 

 
3. Tell students that, one at a time, they will each dig a pit in the sand with their digging tool. Once 

they reach the bottom of the box, they will stop and measure the diameter of the pit. Show 

students how to measure the diameter of a pit. Once the pit is measured and the diameter is 

recorded, students will level the sand in the box. 

 
4. Have students begin digging with their tools, one at a time. Remind them to measure the pit 

once they reach the bottom, and write the answer on a piece of paper. Continue until all team 

members have had the opportunity to dig and measure their pits. 

 
5. Copy the table below on the chalkboard or overhead projector. Collect data from all the teams 

and put the results on the table. 
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Pit Diameters: 
 

Team Spoons Forks Pencils Popsicle sticks 

     
     
     
     
     
     
     
     

 

6. Find the average diameter for each column. The average diameter for all columns should be 

similarðwhich, most likely, is not what most students expected. 

 
7. Ask your students: If the type of digging tool is not important, then what is? (The time it takes to 

dig the burrow and how deep the burrow needs to be.) 
 

 
 

Notes 
The additional activity below is intended to get students to use what they now know about sand and 

think about animal adaptations: 

 
Ask your class the following question: Ant lions make pits in sand that other insects fall into. 

Why donôt any big animals make pits in sand? 

 
Assign each team of four students an animal that must catch its prey in a sand trap: a pit-fox, a 

pit-turtle, a pit-snake, a pit-bobcat, etc. 

Å What special problems might a large animal have as a pit-maker? 

Å What special features would they give their animal to make it easier to live and dig in 

the sand? 

Å Draw the animal. 
 

 
 

Results 
After completing this activity, students should: 

Å Understand that sand is easy to dig in. 

Å Understand that sand is an unusual but predictable material. 

Å Understand that the circumference of a pit enlarges as the depth of the pit increases. 

Å Understand that the adaptations scrub animals have for digging can assume a variety of shapes 

and sizes. 
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I.A.3  What Happens When Water Invades Sand? 
 

 
Concepts: How water is absorbed by sand, how it moves through soil and why scrub is a good water storage, 

recharge, and purification area. 

Skills: Cooperative learning, observation, scientific method, and discussion. 

Time needed: Part One: approximately 15 minutes. Part Two: approximately 15 minutes. 

Best time of year: Anytime 

Sunshine State Standards: LA.A.1.2.4, LA.A.2.2.5, LA.B.2.2.1, MA.A.1.2.1, MA.B.1.2.1, MA.B.1.2.2, 

MA.B.2.2.1, MA.B.2.2.2, MA.B.3.2.1, SC.A.1.2.1, SC.A.1.2.4, SC.C.1.2.1, SC.C.1.2.2, SC.C.2.2.3, SC.C.2.2.4, 

SC.D.1.2.3, SC.H.1.2.1, SC.H.1.2.2, SC.H.1.2.3, SC.H.1.2.4, SC.H.1.2.5, SC.H.2.2.1, SC.H.3.2.2, SC.H.3.2.4, 

SS.B.2.2.2, VA.A.1.2.2. 

 
This two-part activity explores the strange relationship between sand and water and demonstrates the 

importance of drainage. During Part One, students will explore how water moves sand. During Part 

Two students will compare how quickly water drains through different soil types. 

 

I.A.3 Part OneðSand Under Water 
Materials: 

Each team of 4 students needs: 

Å Clear plastic storage container with approximately 2-3 inches (5-7 cm) of damp sand (Boxes 

from Part Two of the first activity can be used.) 

Å Container of water (approximately 1 cup) 

Å Funnel 

Å Moist sponge 

Å Pencil (for making burrows) 

Å Waterproof marker or crayon 

Å 12 dried navy beans or other small bean 

 
Instructions for the teacher: 

1. Read The Background Scoop on Sand on page 16. 

Additional background information: 

When water occurs as a surface film on sand grains, it binds them together as seen in Part  

Two of I.A.1 on pages 20-21. When more water is added, however, the relationship changes 

dramatically. Once water fills all the spaces between the sand grains, the sand no longer holds 

together like a solid. At this pointðwhen sand grains are in a liquid instead of having liquid 

sticking to themðthe very wet sand begins to move like a liquid again. The sand grains actually 

displace some of the surrounding water, which means the sand grains are partially supported 

by the water (just like a person is partially supported by the water while swimming). This not 

only makes it tough for the sand grains to stick together, but also keeps the force of gravity that 

collapses burrows from being quite so strong. This is important for the animals that make 

burrows in the sandðas you will see. 

 
2. Distribute all the materials. Have each student use a pencil to make 3 vertical burrows next to 

one side of the box so they can see inside. Each side of the box will have three burrows. 

(Several replications are important in the scientific method.) 

 
3. Using a waterproof marker or crayon, students should initial or personalize 3 dried beans and 

drop one in each burrow. 
 

 
 

4. After students make their burrows, go around to each teamôs box and gently, slowly move the 
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box back and forth on the table two or three times to see what happens to the burrows in moist 

sand. 

 
5. Tell the students that enough water will be added to each box to cover the sand. The water will 

be added to the middle of the box, away from the burrows. Give the teams five minutes to 

discuss what they think will happen to the burrows when the box is flooded. 

 
6. Write each teamôs hypothesis on the board or 

overhead projector. Explain that a hypothesis is a 

statement about what you think might happen. A 

hypothesis is used to work on an experiment and is 

not to show how much a person knows. 

 
7. Instruct students to put the moist sponge on top of 

the sand in the middle of the box. (The sponge 

prevents the water from creating a large hole in the 

sand when pouring out the funnel spout.) Students 

should then place the funnel over the sponge and 

slowly add water until the box is flooded. What 

happens to the burrows? 

 
8. Have a team member gently and slowly move the 

box back and forth on the table so students can see 

how water moves sand. 

 
9. For added discussion, consider the fate of the 

ñanimalsò in their burrows. Have your students 

suggest all the ways animals might be able to 

survive the flood and write their answers on the 

chalkboard or overhead projector. For example, 

some animals might leave right away. Some might wait, then dig out. Some might be able to 

withstand flooding (many insects have this ability). Most species of insects, reptiles, and 

mammals can swim if they have to. Students may think of more creative solutions. Whatever 

they come up with, some animal probably does it! 

 
In many scrub areas of Florida, there are seasonal wetlands adjacent to scrub habitat, so it is not 

unusual for species at the edge of scrub to have water invade their burrows. 

 

Results 
After completing Part One of this activity, students should: 

Å Understand how sand behaves in water. 

Å Understand the importance of drainage. 

Å Understand that flooding can occur in Florida scrub during the wet season and how burrowing 

animals might respond. 
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I.A.3 Part TwoðWater Moving Through Sand 
Materials: 

Å 4 cups of sand (Sand that is free of dust and silt works best.) 

Å 4 cups of commercially available topsoil 

Å 4 cups of heavy, muck-type soil or commercially available cow manure 

Å plastic container for moistening soil before putting it in the soda bottles 

Å 3 clear, 2-liter soda bottles with tops cut off and three holes punched in the bottom (use thumb 

tacks) 

Å 3 4x4 gauze pads (from first aid kit) to put over holes in the bottom of the soda bottles 

Å 3 containers to catch the flow of water as it leaves the soda bottle 

Å 3 quart-size milk jugs with 5-6 holes punched in each lid 

Å 6 cups of water (1 cup for each quart container and 1 cup to moisten each soil type before 

beginning activity) 

Å 3 digital watches or watches with second hands 

Å 3 measuring cups 

 
Instructions for the Teacher: 

1. Read The Background Scoop on Sand on page 16. 

Additional background information: 

When sand is in a container such as a glass, or the basin of a pond with an impermeable clay 

layer, the sand grains are partially supported by water. If sand is not in a container, the water 

drains right through until all that remains is the hard-to-remove layer of water covering the 

damp sand grains. The water is pulled away by gravity and compared to soils with smaller 

particles, water moves through sand very quickly. 

 
For plants and animals that live in the sand, this means that life can be greatly influenced by 

how well a site drains. Sandy sites that are poorly drained, such as a small depression with an 

impermeable layer, are actually aquatic environments during a wet season and support aquatic 

plants and animals. Well-drained, sandy sites, such as a small ridge or knoll of sand, are as dry 

as deserts during Floridaôs dry season. 

 
2. Keeping the soils separate, moisten each soil type with 1 cup of water. 

 
3. Place 1 gauze pad (flat) over the holes in the bottom of each soda bottle. 

 
4. Put 4 cups of each soil type in a different soda bottle and firmly compact the surface. 

 
5. Copy the following table on the chalkboard or overhead projector and have each student make 

a copy on a piece of notebook paper. 
 

Soil type Prediction Time for 
water 
movement 

Water measured Color of water 

     

     

     

 
6. Have each student predict which soil type will allow water to flow through most rapidly. 
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7. Assign two students to 

each soil type. One 

student will be the time- 

keeper and will observe 

at eye level with the 

bottom of the soda bottle. 

The other student will 

make ñrainò over the soil. 

 
8. The three teams should 

start at the same time so 

the class can make visual 

comparisons. The student 

who pours merely turns 

the quart of water over so 

the water ñrainsò from the 

holes on the lid. 

 
9. Have all students write 

down how long it takes for 

the water to start dripping 

from the bottom of each 

soda bottle. 

 
 
 
sand top soil heavy soil 

 

10. Measure the water that drained through the soils to determine which soil type holds the 

most water. Have students fill in their tables. 

 
11. Ask your class to think about how plants might survive in soil where rain drains through 

rapidly. 

 
12. Look at the color of the water that drained from each soil type. Which water is the clearest? 

(Water draining through sand should be much clearer than water draining through other 

soils.) Use this opportunity to begin a discussion of scrub habitat as a water purification 

and water recharge habitat. This role of sandy uplands, recognized by water management 

districts, is an important one. Sand acts as a filter, taking out small particles. Sand also 

provides a place for bacteria to grow. These bacteria help remove impurities, such as the 

high levels of nutrients that seep from septic tanks. However, some chemicals, such as 

pesticides, pass through easily and move into the ground water. 

 
Scrub is not only a good habitat for filtering and cleaning water, but it also stores water. The 

water that sinks deep into the sand does not evaporate and, if the sand is deep, the water 

goes beyond the reach of roots. Even when the water is within a couple of feet of the 

surface, it may be low in oxygen and plant roots may not be able to grow in this oxygen-free 

zone. 
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Water that lies in the sand beneath the Florida scrub moves slowly and follows the contours 

of impermeable zones underground. Eventually this water flows out into lakes or in seeps 

and creeks along the edge of a ridge. Because this happens very slowly and the water does 

not evaporate, scrub is an ideal water storage and recharge areaðeven though water 

cannot be seen for most of the year! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes 

The next time you and your students go out to a scrub site, remind them of these 

experiments on sand and water. In most parts of Florida, scrub areas are adjacent to wet 

areas, or have little wet areas within them. As shown in the activities, sand can make an 

aquatic habitat, or an extraordinarily dry habitat depending on the drainage of the site. 

Often, dramatic changes in the vegetation can be seen that seem to have no good 

explanation. Usually the reason is differences in drainage. With a little practice, you and 

your students can begin to pick out plants associated with a higher water table, such as 

shiny lyonia (fetterbush) and Highlands scrub St. Johnôs wort. Florida rosemary indicates a 

deep water table. Some drought-adapted plants, such as cactus, can live where the water 

table is shallow, as long as the site never floods. 

1. This experiment can be completed using several teams that test all three soil types. Results can be 

compared and discussed as a class. 

2. Ideally, several trials of this experiment should be performed. Several teams using each type soil 

can serve as multiple trials. 
 

 
 

Results 
After completing Part Two of this activity, students should: 

Å Understand that a relationship exists between the depth of water in sand and some special plants 

and animals that grow in scrub. 

Å Know that the sand of Florida scrub is a good water storage, purification, and recharge area. 
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searching the surface of the sand for tracks, you can not only find 

of animals that live in scrub, but you can also become more 

of how animals move and behave. In addition, tracking can help 

feel more connected with wildlifeðwhich often makes them 

trackers! To be a good tracker, you must be able to mix the 

evidence you find with a little imagination. Tracks help bring the 

animal a bit closer, but also make it more mysterious. Students 

often so intrigued by the pattern of the track, the weight of the 

pressing into the earth, and the way it pushes its individual toes 

and pads or nails into the sand, that they naturally rise to the next level 

and begin asking questions. Where did the animal go? What was it 

looking for? How long ago did the animal pass by? What was it running 

from? 

 
Tracking is one of the oldest human skills. We have an inborn capacity 

to learn to interpret tracks. Throughout history, our ability to envision an 

animalôs life and anticipate how that animal may respond to drought, 

heavy wind and rain, threats from other animals, or being followed have 

made humans good hunters. The best modern trackers, such as the 

native people of the Kalahari Desert in southwest Africa, make a 

conscious effort to empathize with the animal they are tracking. They 

know what resources are important to the animal, who its natural 

enemies are, and how it interacts with other animal species. In a sense, 

they try to become the animal. For example, to try to think like a 

raccoon, you might look at its tracks and imagine the following  

scenario:  ñI am a raccoon. I cross the campground tonight to see if I 

can find chicken bones or fish heads in the trash can. One of the 

campers has a big dog that barks and lunges at me. Although itôs tied 

up, the dog scares me and I run as fast as I can to the nearest clump of 

palmettos to hide.ò Of course, raccoons donôt think in words, but they do 

follow adaptive sequences like the one above. Students can often learn 

more about how an animal lives by following its tracks than by watching 

a documentary on the species. Tracking makes the learning experience 

a personal one and, most likely, one that students are more likely to 

remember. 

 
The best time to look for tracks is after a heavy rain, once animals have 

had time to move around on the damp sand. After a rain, tracks often 

keep their shape for two to three daysðor even longer. You will find 

tracks more easily during mornings or afternoons when the angle of 

sunlight creates shadows in the tracks. Finding tracks can be difficult 

when the sun is directly overhead at mid-day. Tracks are almost 

impossible to find or identify during windy days when sand quickly 

covers them up. 
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You can often identify an animal by examining a single track, 

but if you investigate several of the animalôs tracks, you can 

more positively identify the kind of animal that made them. 

Search for other clues animals may leave behind such as 

scat, nests, burrows and dens, evidence of digging or 

chewing, or even clumps of fur or feathers. 

 
Make a habit of regularly checking sandy areas around your 

school for tracks. Animal activity changes throughout the year, 

and, sometimes, even week to week! Raccoon and deer 

tracks are usually fairly abundant in scrub any time of year, 

while tracks of reptiles, such as snakes, sand skinks, and 

gopher tortoises are more frequently seen during hot weather. 
 

Part of the fun of tracking is getting to know an individual 

animalôs habits and finding out how predictable that animal can 

be. Some animals, such as foxes, bobcats and rabbits have 

territories, or home ranges where they live and which they 

patrol regularly. Their fresh tracks can be found in the same 

areas almost everyday. 

 
Tracks can also be very mysterious and unpredictable. When 

you visit scrub sites with your students, you will almost always 

find a puzzling track. Was that track made by a very large 

beetle or a very small lizard? What bird track is that, and why 

did it land in the sand, hop three paces, then fly away? Was 

that furrow made by a caterpillar? These unpredictable 

encounters and questions can lead to the best kind of 

learning. Encourage your students to consider how they can 

turn their questions into a research projectðthen carry 

through with the research! Although you may not know the 

outcome of such a project, you will be giving your students the 

opportunity to see the scientific process in action and deal with 

their own spontaneous interests. 

 
Animal tracks are fun to find, but they can also be an  

important part of biological research. A mammalogist can use 

animal tracks to help estimate mammal populations within a 

defined area. Several times throughout the year, a scientist 

counts how many mammal crossings he sees within 

designated areas of his study site. This helps show what 

species of animals are present and gives a very general idea 

about how abundant they are. Scientists also use tracks to 

show the boundaries of an animalôs territory. Knowing the size 

of an animalôs territory helps biologists figure out how much 

habitat must be preserved to protect a species of animal. 

Some animals, such as bobcats, make tracks that are different 

(to the expert eye!) in tiny ways from one individual to another. 

A dedicated biologist can then study the individual lives of 

these animals. 
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Background Information 
While wet sand holds the shape of a track particularly well, dry sand can 

also provide clues about the animal that left the track. Be aware of the 

following characteristics when identifying tracks in both wet and dry 

sand: 

 
Size and shape 
Å Was the track made by an animal with big feet or small feet? 

Å Does the animal have hooves? Five long toes? Four round toes? 

Å Do you see claw marks? 

 
Track pattern 
What is the length of the animalôs stride (distance between two set of 

tracks or steps) 

 
Å Are tracks of the front and back feet the same size and shape? 

 
Å Does the animal register when it walks (step on their own footprint)? If 

an animal direct registers, one track is directly over another and the two 

appear as one track. (Bobcats often direct register.) When an animal 

indirect registers, a track either overlaps another one or is very close. 

(Foxes and coyotes indirect register.) 

 
Track trail 
What is the animalôs gait? (how an animal moves its legs and the 

pattern left by a series of tracks) 

 
Å Gallopers push off with their back feet, place their forefeet down one 

before the other, and then swing their back feet up in front of the 

forefeet tracks. Rabbits are gallopers. 

 
Å Pacers move the front and back foot on one side of the body at the 

same time and then move the feet of the other side. Bears, opossums, 

and raccoons are pacers. 

 
Å Diagonal walkers leave a straight line of tracks and move feet on 

opposite sides of its body at the same time (for example: left front foot 

and right back foot) Bobcats, deer, and foxes are diagonal walkers. 

 
Å Hopping birds leave pairs of tracks. Walking birds leave a line of single 

tracks. Florida scrub-jays usually hop, but will run if they need to move 

very fast on the ground. Quail and doves walk. 

 
Be aware of other outstanding features such as a tail drag. Donôt be 

fooled by patterns made by sticks and pine needles being tossed 

around by the wind or by marks created by dew or rain dripping off 

leaves and power lines. Be alert to those enterprising students who 

make mystery marks in the sand with knuckles, fingers, and sticks! 
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The following books are good sources of information on tracking: 

 
Å Brown, Tom. 1983. Tom Brownôs Field Guide to Nature Observation 

Å Headstrom, Richard. 1971. Identifying Animal Tracks, Mammals, 

Birds and Other Animals of the Eastern United States. 

Å Murie, Olaus J. 1974. A Field Guide to Animal Tracks (Peterson Field 

Guide series). 

Å Stokes, Donald and Lillian Stokes. 1984. A Guide to Animal Tracking 

and Behavior. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The sand skink is the only 

sand-swimming lizard in 

North America. As far as 

anybody knows, the sand 

skink lives only in central 

Florida, on the Lake Wales 

Ridge and north into the 

Ocala National Forest. All 

scrub biologists look for the 

track of the sand skinkða 

smooth and regular series of 

curves caused by the skink 

swimming just underneath 

the surface. Because it 

moves so close to the 

surface, the skink displaces 

sand on both sides of its 

body. The sand then 

collapses behind the skink, 

leaving a curved groove. 

Wandering ant lions also 

move just under the surface 

of the sand. Ant lions can 

make very wavy tracks 

sometimes, but do not make 

the constant, curving tracks 

made by a swimming sand 

skink. (See page 45 for more 

information about sand 

skinks.) 
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I.B.1 Animal Tracks in the Sand 
 

 
 

Concepts: Animal behavior, animal locomotion. 

Skills: Cooperative learning, observation, measurement, track identification. 

Time needed: Part One: approximately 30 minutes. Part Two: approximately 30 minutes. Part Three: 

approximately 15 minutes. 

Best time of year: Anytime. 

Sunshine State Standards: LA.B.1.2.1, LA.B.1.2.2, LA.B.1.2.3, LA.B.2.2.3, LA.B.2.2.6, MA.B.2.2.1, 

MA.B.2.2.2, MA.E.3.2.2, SC.F.1.2.3, SC.G.2.2.1, SC.H.1.2.1, SC.H.1.2.2, SC.H.1.2.3, SC.H.1.2.4, SC.H.1.2.5, 

SC.H.3.2.4, SS.B.2.2.2, SS.B.2.2.3, VA.B.1.2.1. 
 

 
This activity has three parts. During Part One, students will mimic animal movements on a sandy area 

of your schoolyard to help them develop track identification skills. During Part Two, students will use 

the knowledge gained in Part One to identify animal tracks and make educated guesses about the 

animalsô behavior. In Part Three, students will use animal tracks to create a story. 

 

I.B.1 Part One-ïMaking Tracks 
Materials: 

Each team of four students will need: 

Å Animal Tracks Data Sheet #1 and #2 

Å Clipboard 

Å Pencil 

Å 12-inch (30 cm) ruler 

Å Meter stick or broom for smoothing sandy area (optional) 

 
Teacher will need: 

Å Garden rake (optional) 

Å 10-ft. tape measure (3 meters) 

Å Stakes and/or flagging (optional) 

Å Extra pencils (optional) 

Å Whistle (optional) 

Å Animal tracks guide book for easy reference for Part Two (optional) 

 
Instructions for the Teacher: 

1. Several days before the activity locate 2 sandy areas. In one area, student teams will mimic 

animal walking. Each team will need a space about 10 ft. long by 6 ft. wide. It may be helpful to 

mark the starting line and the finish line. 

 
The second area should be a sandy patch where animals are likely to cross and where 

students can easily search for their tracks. You may need to protect the second area from 

human activity for a short while by marking it off with stakes and/or flagging. A sign that reads 

ñPlease do not disturb this areaò may be necessary. You may want to rake the areas if they are 

lumpy and scattered with leaves or other debris. You can also smooth the area by scraping the 

surface with a meter stick or broom handle held horizontally on the ground. 

If two sandy areas are not available, complete Part One, smooth over and protect the area, 

then wait several days before doing Part Two. 

 
2. Begin the activity by reading the following scenarios and asking your class the questions that 

follow. These should stimulate thoughts and questions. The point of these questions is to 
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remind the students that, when it comes to tracks, people are animals, too. The same things 

that affect the appearance of human tracks may affect the appearance of animal tracks. 

(These questions are also visualization exercises.) 

 
a. There is a sandy area just outside the school kitchen. Near the door to the kitchen is 

a large garbage can. A week goes by before the garbage can is emptied. 

Å Who makes the smallest tracks around the can? (Many funny answers are 

possible. Rats? Baby rats? Cockroaches? Ants?) 

Å Who makes the biggest tracks? (Only one answer: Humans!) 

 
b. On a sandy trail near your house, you find a strange track. It looks like a person has 

been hopping along on only one foot, but there are no skid marks like those 

normally made by a hopping person. About a foot or two on either side of the 

footprint are round holes in the sand. Who was walking by? (A person on crutches.) 

 
c. A girl and a boy are walking up a sandy road. The girl is 20 feet ahead of the boy. 

They are tossing a baseball back and forth. What is unusual about the girlsô 

footprints? (She turns around and walks backward when she tosses or catches the 

ball.) 

 
3. Review track characteristics (size and shape, track pattern, track trail) with your class. 

(See Background Information on page 34.) 

 
4. Divide your class into teams of four students. One pair of students will be track-makers. The 

other pair will include a measurer (who measures features of the tracks) and a recorder (who 

fills in the data sheet). The track makers will also smooth the track area after the data have 

been recorded. Each pair will change roles after each exercise. 

 
5. Distribute materials and review the Making Tracks data sheets. 

 
6. Take students to the first sandy area and have students form their teams. The track maker 

pairs should take their positions near the starting line. The measurers and recorders should 

stand a small distance away, with their backs turned. 

 
7. Have all track makers walk normally from the starting line to the finish line (about 10 feet). The 

tracks will be much more interesting if students take off their shoes and socks before making 

tracksðassuming that there are no sharp objects in the sand. (Do not tell the measurers and 

recorders that track makers will be barefooted.) 

 
8. Measurers and recorders should return to observe tracks and complete section one of Making 

Tracks on their data sheets. Track makers should smooth out the sand. 

 
9. Now roles should switch. Original track makers are now the measurer and recorder and should 

turn their backs to the track area. Have the original measurer and recorder run 10 ft. 

 
10. The new measurer and recorder should try and figure out why the tracks look different. Team 

members should then compare the running track to the walking track and complete section two 

of Making Tracks on their data sheets. (If they have forgotten what a walking track looks like, 

they can walk a few steps.) Track makers should smooth out the sand. 
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11. Have original track makers walk backwards while the original recorder and measurer are turned 

away. The recorder and measurer should then try and figure out why these tracks look different. 

Teams should then compare these tracks to the walking and running tracks and complete 

section three of Making Tracks. Track makers should smooth out the sand. 

 
12. Students will now attempt to walk like different animals. Each team member should take turns 

walking on their hands and knees like the following animals: 

a. Deer (diagonal walker). Place the left hand and right knee forward then put the right hand 

and left knee forward 

b. Raccoon (pacer). Move the right hand and right knee forward and then move the left 

hand and left knee forward. 

c. Rabbit, squirrel, or mouse (galloper). Push off with the knees, land on the hands and 

swing the knees in front of the hands. (Good luck!) 

 
This exercise may be a bit chaotic. The point is to show that not all animals move in same way 

and many move very differently than humans. By the end of the exercise, the phrases diagonal 

walker, pacer, and galloper should actually mean something! 

 
13. Students should complete section four of Making Tracks on their data sheets. 

 

 
 

I.B.1 Part TwoðFinding Tracks 
Materials needed: 

Same as Part One with the addition of a poster or guide to tracks. 

(See page 35 for a list of good tracking books.) 

 
Instructions for the teacher: 

1. Take students to the second sandy area and have them get together with their teams. Remind 

them to be very observant and avoid stepping on animal tracks, if possible. Encourage 

students to step in each otherôs tracks to limit the damage to animal tracks. 

 
2. Instruct students to try and find four different kinds of animal tracks to measure. If tracks are 

scarce, teams may need to measure the same tracks. Encourage them to look for insect and 

bird tracks as well as mammal tracks. They may find some mystery tracks. Can they think of a 

way to discover the origins of these tracks? 

 
3. Have students complete all three sections of Finding Tracks on their data sheets. 
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I.B.1 Part ThreeðCreating a Story (inside the classroom) 

1. On the chalkboard, list the different kinds of tracks the class found and draw simple illustrations 

of the tracks. (Students can help you do this.) 

 
2. Put the following story and map example on the board. (You can also include the raccoon 

example from page 32 of the Introduction.): 

 
Early one morning, a mother deer and her young fawn went to the bushes to eat but found a 

little girl picking the berries and ran away. 

 
blueberry bushes 

 

 
 

palmettos 
 
 
 
 
 
 
 

Key: 

Mother deer: 

Fawn: 

Little girl: 
 
 
 

Read the example to your class and explain how to use animal tracks and other map features 

to write a story. Stories should be short and simple and include the following: 

Å Map of tracks (students should be aware of track sizes and stride lengths) 

Å Any plants and buildings that are part of the story 

Å A key to the tracks 

3. Have the students fill in the tracks that tell the story on the map example. 

 
Results 

After completing this activity, your students should: 

Å Understand that animals have different ways of moving. 

Å Be able to examine features of a track and make an educated guess about the animal 

that made it or the animalôs behavior. 
 

 
 

Further Questions and Activities for Motivated Students 
1. Make plaster casts of a variety of animal tracks for a reference collection. 

2. Investigate other kinds of signs animals leave behind, such as chewing marks, nests and dens, 

scat, and digging evidence. Keep a journal of your discoveries and include a description and a 

sketch of what you see. Be sure to date each journal entry. 
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I . B. 1 ANI MAL TRACKS I N THE SAND St udent  Dat a Sheet  # 1 

Team      member  s:_________________________________________________  

 
MAKI NG  TRACKS 
Sect ion One 

a. Compar e t he walking t r acks of  t r ack maker # 1 wit h t he t r acks made by 

t r ack maker # 2: 

Å I n what  way do t hey look alike? (check all t hat  apply) 

___ shapes ar e similar 

___ size is t he same 

___ gait is t he same 

___ st r ide is t he same 

___ot her  ___________________________________ 
 

 

Å I n what ways do t hey look dif f er ent ? (check all t hat apply) 

___size is dif f er ent 

___gait is dif f er ent 

___st r ide is dif f er ent 

___ot her  ___________________________________ 
 

 

b. Measur e t he t r acks and space bet ween t r acks of  bot h t he t r ack maker and your ot her 

t eam member . Recor d your dat a on t he t able below: 
 

 
 
 

 
Name of  St udent 

 
Lengt h 

 
W idt h 

 
St r ide 

    

    

 
 

 
How t o measur e st r ide: 

 
 

 
LENGTH 
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Sect ion 2 

Af t er t r ack maker # 3 & # 4 has f inished making a new set of t r acks, compar e t hem t o t he 

walking t r acks. How do you t hink t he t r ack maker was moving? 
 
 

 
Å How is t he shape dif f er ent f r om t he walking t r ack? 

 
 

 
Å How is t he dept h dif f er ent f r om t he walking t r ack? 

 
 

 
Å How is t he st r ide dif f er ent f r om t he walking t r ack? 

 
 

 
Sect ion 3 

Af t er t r ack maker s # 1 & # 2 have f inished making a new set of t r acks, compar e t hem t o t he 

r unning t r acks. How do you t hink t he t r ack maker was moving? 
 
 

 
Å How is t he shape of t he new t r acks dif f er ent f r om t he r unning t r acks? 

 
 

 
Å How is t he dept h of t he new t r acks dif f er ent f r om t he r unning t r acks? 

 
 

 
Å How is t he st r ide of t he new t r acks dif f er ent f r om t he r unning t r acks? 

 
 

 
Sect ion 4 

Examples of animal gait s: 
 
 

 
Af t er your t eam t r ies t o walk like dif f er ent animals, compar e t he t r acks you made. 

W e t r ied walking like a: (cir cle f our ) 

bear deer r accoon r abbit bobcat opossum squir r el 
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I . B. 1  ANI MAL TRACKS I N THE SAND St udent  Dat a Sheet  # 2 

Team    member   s__________________________________________________  

 
FI NDI NG TRACKS 
Sect ion 1 

Use t he t able below t o r ecor d your t r ack obser vat ions: 
 

 

Animal 
 

Sand condit ion 

(st if f or sof t ) 

 

Lengt h (cm) 
 

W idt h (cm) 
 

St r ide (cm) 

 

Ex ample: 

Raccoon 

 
 

sof t 

 
 

5cm 

 
 

4cm 

 
 

22cm 

     

     

     

     

 
 
 
 
Sect ion 2 

I f  you can see enough t r acks, t r y and det er mine what  kind of  gait  t he animal used. 

(check one) 

___ Diagonal walker 

___ Galloper 

___ Pacer 
 

 

Sect ion 3 

Did you f ind t r acks made by animals such as bir ds, snakes, t ur t les, or insect s? I f  yes, 

dr aw pict ur es of  what t he t r acks look like: 




