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Grade Level:  6-10
Materials:

· pencil or pen

· Student data sheets, 1 per  lab group 

· notebook paper  for the evaluation activity

· meter stick

· field guides targeting species students could encounter


Duration:  2 - 45 minute class periods
Subject: Science

Note: A student data sheet is attached at the end of this lesson plan.

 An Environmental Barometer
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A  Texas Supplement to Project WILD’S “Environmental Barometer”


Knowledge:  relationships between organisms and the environment, changes in Earth 



systems over time, species survival and extinction, species adaptations
Skills: conducting field investigation, analyzing data, interpreting, applying concepts

Objectives (student teams will):
1. Observe, count, and identify (if possible) as many different species in a one-meter quadrant  as they can (Note:  Identification will require field guides about native plants, insects, etc., but the activity can still proceed without species identification.)

2. Identify relationships among the species (How do the different organisms provide food, water, shelter, or space for each other?)

3. Use a description of reasons why species can become rare to make a guess about the future abundance of species in their study plot

Lesson Summary
Student teams select a quadrant or transect of land to be their study area, observe  and take data on the biota in their study area, and formulate hypotheses about the past and future abundance of the biota in the study plot.

Background: 

Review the attached description of reasons why some species might be rare or might become rare.  Think of species that might have been more abundant in Texas in the past such as the “horny toad” (Texas Horned Lizard) and discuss with students the fact that it is now less abundant in much of its former range.  Scientists who are studying the Texas horned lizard have some hypotheses about why it is more rare now such as the fact that their primary food source, the Texas red ant is less common.  Perhaps Texas red ants are being out-competed by the introduced fire ants.  Perhaps insecticides have also had an impact on Texas red ants.  Destruction of horny toad habitat (grasslands composed of native grasses that grow in clumps) by human development, and some farming and ranching practices may also contribute to the decline of the Texas horned lizard.  This investigation is still going on.  In fact, volunteers from around the state are participating in “Texas Horned Lizard Watch.”  Volunteers receive information about Texas Horned Lizards and how to monitor them, then after doing the monitoring, send in their data to the Endangered Resources Branch of TPWD.  With many volunteers, we hope to get a better idea of where Texas Horned Lizards can be found and what factors could be affecting their populations.
Procedure:

1. Review with students the purpose of the lesson and the list of reasons why species are rare or why they can become rare in all or part of their range.  

Evaluation

Student data sheets can be evaluated for completeness.  Look for evidence of higher level thinking skills utilized in the answers to questions.

Ask students to write a story about their study plots.   The story should  require them to use their knowledge about the biota in the plots and their imaginations to describe the plots (especially the species inhabiting the plots) as they might have been in the past and what they might be like in the future.  Students should use the list of reasons why animals are rare or can become rare to explain possible changes in population numbers of species in their study plots.




2.    Discuss precautions associated with field work such as poison ivy, insect bites, etc. and parameters of where the field work will be done.

3. Divide students into teams of 3 or 4.  Each student should have a specific job in the group such as surveyor (measures out the dimensions of the study plot), scribe (writes down the data), and one or two students, the experimenters, who keep track of species counted within the study plot.  All team members are responsible for answering questions and gathering appropriate supplies.

4. At the designated study area, student groups choose, measure, and define a study plot.  They should begin by looking at the study plot as a whole and describing it in the appropriate space on the student data sheet.  

5. After the overview, students should begin taking data on the different species found within their study plot.  If students cannot name the species, a brief description can be used instead.  Identification of each species can be difficult, but this activity can often lead to student interest in using field guides to find out the names of species they find.

6. Questions on the data sheet below the chart can be answered back in the classroom and are presented as a means of getting students to think about relationships that might exist among the species in their study plots and to make guesses about which species could decline in population in the future.

When data sheets are complete, lead students in a discussion to compare data in the different study plots. 

· What are some of the differences and similarities among the study plots?  

· Why do students think those differences and similarities exist?  

· What species did student groups hypothesize might decline in population in the future?  Why? 

· What species could become even more common?  Why?  

· How do students think their study plots have changed over time or will change over time?  

Field Investigation – Environmental Barometer

Student Data Sheet

Materials:

· pencil

· meter stick

· device for marking corners of the study plot (small flags or rocks will work)

Procedure:

1. Measure and mark the study plot, keeping in mind all necessary safety precautions. 

2. Viewing the plot as a whole, write a description of the study plot using as much detail as possible.

3. Fill in the data chart below to identify the species found in your study plot.
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Use your data to answer the questions below.

1. Describe some of the relationships you think exist among the species in your study plot.  (How do the different species provide food, water shelter, or space for each other?)
2. What species is the most common (has the most individuals) in your study plot?  Why do you think there are more of that species?

3. What species has the fewest individuals (is more rare) in your study plot?  Why do you think there aren’t as many of that species?

4. If you had to choose one, which species in your study plot is most likely to decline in population  during the next 20 years?  Why? (refer to your list of why some animals are more prone to becoming endangered.)

5. How might the decrease in population of that species affect other species in your study plot?

Answer the following questions after sharing results with other teams

1. What similarities are there between the species in your study plot and the species in the study plot of other groups?  Why do you think these similarities exist?

2. What differences are there between the species in your study plot and the species in the study plots of other groups?  Why?

Animals are more prone to be rare or become rare if they. . . 

1. Are Naturally Rare:  Most endangered animals and plants are rare throughout their range, and many others have a very limited range.  In both cases, the animals and plants are often vulnerable to habitat destruction and other people-caused problems.  For example, many of the native plants and animals that live on the islands of Hawaii are naturally rare.  And as more people move into the area, many of these already rare plants and animals face habitat loss, competition from introduced species, new diseases, and other problems. 

In Texas, the Karst or cave invertebrates are naturally rare and are extremely dependent on their dark cave environments for all of their habitat needs.  Also, spring ecosystems are naturally rare in Texas and are home to the endangered blind salamander, San Marcos salamander, Fountain Darter, Comanche Springs pupfish, and the Leon Springs pupfish. 

Many plants are specifically tied to a particular geologic formation or soil type (see Educators Guide to Endangered and Threatened Plants of Texas) such as Ashy dogweed, Texas poppy-mallow, Texas prairie dawn, white bladderpod, Davis’ green pitaya, and the Nellie cory cactus.

2. Have very Specific Food or Nesting Requirements:  Some animals are super “picky” about what they eat or where they live, or both.  These specialized animals, which are often adapted to eating only one type of food or living in only one type of area, can become endangered if their food source or nesting site disappears.  For example, the red-cockaded woodpecker is dependent on the old growth pine forests of east Texas and the Golden-cheeked Warbler is dependent on mature juniper/oak woodland in central Texas.

3. Are Very Sensitive to Changes:  Many animals have a very difficult time adapting to changes in their environment.  For example, some frogs and salamanders are very sensitive to the changes that acid rain causes in water chemistry.  The Houston toad is a prime example of this in Texas.  They are adapted to breed in shallow, ephemeral, natural ponds.  Landscape changes (native to introduced vegetation) and alteration of natural ponds and drainage systems has caused problems for this species.  The Concho Water Snake needs flowing streams over rocks, especially juveniles.  Alteration of water regimes (dams, etc.) has caused habitat changes.  The Interior Least Tern nests on inland river sandbars.  Again, alteration of rivers by man has altered historical flow regimes and caused nesting problems for this bird.

4. Must Compete with Non-Native Species:  Some animals have a hard time competing with introduced species that have the same nesting or food requirements.  For example, bluebirds--a species native to North America--have a hard time competing for nesting sites with starlings, which were introduced from Europe in the early 1900’s. The introduction of non-natives into spring ecosystems has caused major problems for species that are adapted to a specific set of habitat requirements.  Competition and hybridization are serious problems in these unique aquatic systems.  

The suspected connection between the red imported fire ant, native ants, and the Texas Horned Lizard is a good example also.  Fire ants also have a detrimental effect on Karst invertebrates.

5. Have Small Number of Young and Long Gestation Periods:  Some animals, such as elephants, bats, and condors, give birth to only one or two young every year or every two or three years.  Explain that when the populations of these animals drop, it takes much longer for their populations to recover because of the low birth rate.  And the animals sometimes become extinct before they have time to make a comeback.  Endangered animals of Texas that suffer from this problem are the Whooping Crane (1 surviving young), the Bald Eagle (one or two chicks per year), and the Ocelot (one or two kittens each year).

6. Migrate:  Animals that migrate usually depend on several different habitat areas.  If just one of those habitats is developed into pastures, farms, towns, or roads, many animals may die.  Also, migration can be dangerous for animals.  For example, a hurricane may kill an entire flock of migrating birds.  The Whooping Crane migrates annually over a very long distance with many hazards along the way (i.e. power lines, fences, finding places to feed and rest, large and conspicuous to shooters, mistaken for snow geese)

7. Interfere in Some Way with People’s Activities:  Explain that some animals may kill livestock, eat or ruin crops, or feed on animals that people also like to eat.  And because they interfere with people’s activities, these animals are often shot, poisoned, or harmed in some other way.  Ask the students if they can think of some examples.  (Many large predators, such as wolves, jaguars, tigers, coyotes, foxes, and bears, occasionally feed on livestock or other animals that people like to eat; and ducks, geese, parrots, deer, and elephants sometimes eat crops.)

8. Are collected for the pet trade.


