Playa Trunk

Introduction
Ogallala Commons desires to help educate the youth that live in the Great Plains
region with knowledge about the Playa Lakes and the Ogallala Aquifer. This binder
is filled with lesson plans that will serve to inform students about animals, plants,
water, and soil in a fun, interactive way. These lesson plans serve to fulfill
curriculum requirements that are stated in the Texas Essential Knowledge and
Skills.

Mission Statement
The mission of Ogallala Commons is to foster a holistic approach to community
socio-economic development in the Great Plains region that is centered over the
High Plains-Ogallala Aquifer. To accomplish this, Ogallala Commons employs a
four-part methodology that we believe is fundamental for restoring health and
wealth at the grassroots level, and for engaging and supporting local people in the
processes of community re-visioning and redevelopment. The methodology
includes:
1.Working to weave together and organize a collaborative
resource network that focuses on the Great Plains region.
a.This network, woven between renewal organizations, as well as among
individual innovators, entrepreneurs, and leaders, will promote widespread
ownership and participation in local communities.
2.Working to build an educational outreach…a framework for ideas and
knowledge templates, in the form of conferences and seminars that ask key
questions, offer practical knowledge and resources, and address structural
revitalization needs in the High Plains area.
3.Fostering a sense of place in the High Plains, based on the promotion and
celebration of community arts, regional cultures, and local histories.
4.Providing leadership to re-vitalize resilient communities across the Great Plains
region by reinvesting in the 12 aspects of commonwealth…the source of
sustainable wealth generated from the resource base rather than rigid
dependence on governmental or multinational sources
For more information, you can go to: www.ogallalacommons.org

How to use the Playa Trunk
The playa trunk will include:
- Playa Trunk Binder
- Materials for the various lesson plans (unless specified that materials are
not included and must be self provided)
It would be good to look through the various lesson plans found in the binder so
that you can familiarize yourself with the different activities.
Choose a lesson plan and incorporate it into your daily lesson plan.
The lesson plans will all generally have similar structures, including:
-Introduction
-Materials needed
- Background Information
- Directions/ Procedures
- Assessment
- Extensions
- Worksheets for students to fill out individually (please photocopy these
and remember to put original copy back in binder)
Prepare the necessary materials for the lesson plan that will be found in the playa
trunk.
Please make sure to clean and return the equipment. Return, also, any unused
consumables (i.e. paper plates, clay, etc.).
Please make sure to return the trunk after one month of checkout date.. Thank
you for checking out the Playa Trunk! We hope that this will be a fun educational
source for the students!
Questions or comments:
Contact: Julie Boatright –Education Coordinator or Darryl Birkenfeld-Executive Director
Email: julieboatright@gmail.com
Email: darrylb@amaonline.com
Phone: 806-445-6075
Phone: 806-336-1713
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Trunk Materials
The following materials are included in your Playa Trunk.
Please clean and return used equipment. Return, also, any
unused consumables (i.e. paper plates, clay, etc.)

Animals:
Macroinvertebrates
Clear Plastic Jar
Measuring cup 100ml
Water
Hand lenses
Microscopes
2 Thermometers
(1 waterproof)
Identification chart

Oh Duck!
No materials needed

I Toad You So
Toad Cards

Food Web (puppets)
Puppets
Description Cards

How birds make a living
Tweezers
Fish Nets
Strainers
Pipettes

Bird Mobile
Glue
Thread
Bird Slides with bird information

Water:
Measure a wetland
Trundle Wheel
Steel Tape Measure
Ground Anchors
Rulers

Wetland metaphors
Sponge
Soap
Rubber Duck
Egg Beater
Strainer
Coffee filter
1 Bag wild rice
Roll of antacid tablets

Water, Water Everywhere?
Clear cups
Pipettes
Measuring Cups
Inflatable Globe

Water Shortages
Newspaper articles

Up on the Watershed
Plastic Spray Bottle
Package of Kool-Aid
Package of Salt
Garbage sack

Examining Effluent
Not provided in trunk—must be self
provided

A Day at the Playa
Pie Pan
Grass plug*
Modeling Clay
Green or blue food coloring
Measuring Cup

Soil:
Soil Samples
Bag of upland soil
Bag of playa soil

Soil Searching
3 soil types- One each in a pie pan
Small plastic magnifiers (5x
magnification)
Paper towels

Build a wetland
Modeling clay
Plastic shoebox
Disposable diaper

Aquifer in a cup
Clear plastic cup
Modeling clay
Sand to put in cup
Aquarium gravel to put in cup
Food coloring to put in cup

Aquifer resources: Hunting or
Harvesting?
No materials needed

Micro-Nature Trail: Let your
fingers do the walking
Toothpicks
Note Cards
Yarn

Plants:

Creative Writing:

Collecting Plants

Poetry Writing

Plastic Bags
3X5 Index Cards

No materials needed

Classifying Plants

Creative Writing
No materials needed

Plant Field Guides

Plant Life Cycle
No materials needed

Parts of a Plant
No materials needed

Jose’s Buffalo Hunt Reading
Book

http://www.tea.state.tx.us/index2.aspx?id=6148

Texas Essential Knowledge and Skills
Requirements
The lesson plans found in the Playa Binder fit these TEKS requirements:

§110.16. English Language Arts and Reading, Grade 5, Beginning with
School Year 2009-2010.
(1) Reading/Fluency.
Students read grade-level text with fluency and comprehension. Students are
expected to read aloud grade-level stories with fluency (rate, accuracy,
expression, appropriate phrasing) and comprehension.
(4) Reading/Comprehension of Literary Text/Poetry.
Students understand, make inferences and draw conclusions about the structure
and elements of poetry and provide evidence from text to support their
understanding. Students are expected to analyze how poets use sound effects
(e.g., alliteration, internal rhyme, onomatopoeia, rhyme scheme) to reinforce
meaning in poems.

(7) Reading/Comprehension of Literary Text/Literary Nonfiction.
Students understand, make inferences and draw conclusions about the varied
structural patterns and features of literary nonfiction and provide evidence from
text to support their understanding. Students are expected to identify the literary
language and devices used in biographies and autobiographies, including how
authors present major events in a person's life. revised August 23, 2010
(8) Reading/Comprehension of Literary Text/Sensory Language.

Students understand, make inferences and draw conclusions about how an
author's sensory language creates imagery in literary text and provide evidence
from text to support their understanding. Students are expected to evaluate the
impact of sensory details, imagery, and figurative language in literary text.

(9) Reading/Comprehension of Text/Independent Reading.
Students read independently for sustained periods of time and produce evidence
of their reading. Students are expected to read independently for a sustained
period of time and summarize or paraphrase what the reading was about,
maintaining meaning and logical order (e.g., generate a reading log or journal;
participate in book talks).
(10) Reading/Comprehension of Informational Text/Culture and History.
Students analyze, make inferences and draw conclusions about the author's
purpose in cultural, historical, and contemporary contexts and provide evidence
from the text to support their understanding. Students are expected to draw
conclusions from the information presented by an author and evaluate how well
the author's purpose was achieved.
(14) Reading/Media Literacy.
Students use comprehension skills to analyze how words, images, graphics, and
sounds work together in various forms to impact meaning. Students continue to
apply earlier standards with greater depth in increasingly more complex texts.
Students are expected to:
(A) explain how messages conveyed in various forms of media are presented
differently (e.g., documentaries, online information, televised news);
(B) consider the difference in techniques used in media (e.g., commercials,
documentaries, news);
(C) identify the point of view of media presentations; and
(D) analyze various digital media venues for levels of formality and informality.
(16) Writing/Literary Texts.
Students write literary texts to express their ideas and feelings about real or
imagined people, events, and ideas. Students are expected to:
(A) write imaginative stories that include:
(i) a clearly defined focus, plot, and point of view;
(ii) a specific, believable setting created through the use of sensory details; and
(iii) dialogue that develops the story; and
(B) write poems using:
(i) poetic techniques (e.g., alliteration, onomatopoeia);
(ii) figurative language (e.g., similes, metaphors); and
(iii) graphic elements (e.g., capital letters, line length).
(17) Writing.

Students write about their own experiences. Students are expected to write a
personal narrative that conveys thoughts and feelings about an experience.

(27) Listening and Speaking/Listening.
Students use comprehension skills to listen attentively to others in formal and
informal settings. Students continue to apply earlier standards with greater
complexity. Students are expected to:
(A) listen to and interpret a speaker's messages (both verbal and nonverbal) and
ask questions to clarify the speaker's purpose or perspective;
(B) follow, restate, and give oral instructions that include multiple action steps;
and
(C) determine both main and supporting ideas in the speaker's message.
(29) Listening and Speaking/Teamwork.
Students work productively with others in teams. Students continue to apply
earlier standards with greater complexity. Students are expected to participate in
student-led discussions by eliciting and considering suggestions from other group
members and by identifying points of agreement and disagreement.

§111.17. Mathematics, Grade 5.
(5.3) Number, operation, and quantitative reasoning.
The student adds, subtracts, multiplies, and divides to solve meaningful problems.
The student is expected to:
(A) use addition and subtraction to solve problems involving whole numbers and
decimals;
(B) use multiplication to solve problems involving whole numbers (no more than
three digits times two digits without technology);
(C) use division to solve problems involving whole numbers (no more than twodigit divisors and three-digit dividends without technology), including interpreting
the remainder within a given context;
(D) identify common factors of a set of whole numbers; and
(E) model situations using addition and/or subtraction involving fractions with like
denominators using concrete objects, pictures, words, and numbers.
(5.10) Measurement.

The student applies measurement concepts involving length (including
perimeter), area, capacity/volume, and weight/mass to solve problems. The
student is expected to:
(A) perform simple conversions within the same measurement system (SI (metric)
or customary);
(B) connect models for perimeter, area, and volume with their respective
formulas; and
(C) select and use appropriate units and formulas to measure length, perimeter,
area, and volume.
(5.11) Measurement.
The student applies measurement concepts. The student measures time and
temperature (in degrees Fahrenheit and Celsius). The student is expected to:
(A) solve problems involving changes in temperature; and
(B) solve problems involving elapsed time.
(5.13) Probability and statistics.
The student solves problems by collecting, organizing, displaying, and interpreting
sets of data. The student is expected to:
(A) use tables of related number pairs to make line graphs;
(B) describe characteristics of data presented in tables and graphs including
median, mode, and range; and
(C) graph a given set of data using an appropriate graphical representation such
as a picture or line graph.
(5.14) Underlying processes and mathematical tools.
The student applies Grade 5 mathematics to solve problems connected to
everyday experiences and activities in and outside of school. The student is
expected to:
(A) identify the mathematics in everyday situations;
(B) solve problems that incorporate understanding the problem, making a plan,
carrying out the plan, and evaluating the solution for reasonableness
(5.16) Underlying processes and mathematical tools.
The student uses logical reasoning. The student is expected to:
(A) make generalizations from patterns or sets of examples and nonexamples; and
(B) justify why an answer is reasonable and explain the solution process.

§112.16. Science, Grade 5, Beginning with School Year 2010-2011.

(1) Scientific investigation and reasoning.
The student conducts classroom and outdoor investigations following home and
school safety procedures and environmentally appropriate and ethical practices.
The student is expected to:
(A) demonstrate safe practices and the use of safety equipment as described in
the Texas Safety Standards during classroom and outdoor investigations; and
(B) make informed choices in the conservation, disposal, and recycling of
materials.
(2) Scientific investigation and reasoning.
The student uses scientific methods during laboratory and outdoor investigations.
The student is expected to:
(A) describe, plan, and implement simple experimental investigations testing one
variable;
(B) ask well-defined questions, formulate testable hypotheses, and select and use
appropriate equipment and technology;
(C) collect information by detailed observations and accurate measuring;
(D) analyze and interpret information to construct reasonable explanations from
direct (observable) and indirect (inferred) evidence;
(E) demonstrate that repeated investigations may increase the reliability of
results;
(F) communicate valid conclusions in both written and verbal forms; and
(G) construct appropriate simple graphs, tables, maps, and charts using
technology, including computers, to organize, examine, and evaluate information.
(3) Scientific investigation and reasoning.
The student uses critical thinking and scientific problem solving to make informed
decisions. The student is expected to:
(A) in all fields of science, analyze, evaluate, and critique scientific explanations by
using empirical evidence, logical reasoning, and experimental and observational
testing, including examining all sides of scientific evidence of those scientific
explanations, so as to encourage critical thinking by the student;

(B) evaluate the accuracy of the information related to promotional materials for
products and services such as nutritional labels;
(C) draw or develop a model that represents how something works or looks that
cannot be seen such as how a soda dispensing machine works; and
(D) connect grade-level appropriate science concepts with the history of science,
science careers, and contributions of scientists.
(4) Scientific investigation and reasoning.
The student knows how to use a variety of tools and methods to conduct science
inquiry. The student is expected to:
(A) collect, record, and analyze information using tools, including calculators,
microscopes, cameras, computers, hand lenses, metric rulers, Celsius
thermometers, prisms, mirrors, pan balances, triple beam balances, spring scales,
graduated cylinders, beakers, hot plates, meter sticks, magnets, collecting nets,
and notebooks; timing devices, including clocks and stopwatches; and materials
to support observations of habitats or organisms such as terrariums and
aquariums; and
(B) use safety equipment, including safety goggles and gloves.
(9) Organisms and environments.
The student knows that there are relationships, systems, and cycles within
environments. The student is expected to:
(A) observe the way organisms live and survive in their ecosystem by interacting
with the living and non-living elements;
(B) describe how the flow of energy derived from the Sun, used by producers to
create their own food, is transferred through a food chain and food web to
consumers and decomposers;
(C) predict the effects of changes in ecosystems caused by living organisms,
including humans, such as the overpopulation of grazers or the building of
highways; and
(D) identify the significance of the carbon dioxide-oxygen cycle to the survival of
plants and animals.
(10) Organisms and environments.
The student knows that organisms undergo similar life processes and have
structures that help them survive within their environments. The student is
expected to:

(A) compare the structures and functions of different species that help them live
and survive such as hooves on prairie animals or webbed feet in aquatic animals;
(B) differentiate between inherited traits of plants and animals such as spines on
a cactus or shape of a beak and learned behaviors such as an animal learning
tricks or a child riding a bicycle; and
(C) describe the differences between complete and incomplete metamorphosis of
insects.

§113.7. Social Studies, Grade 5.
(8) Geography.
The student understands the location and patterns of settlement and the
geographic factors that influence where people live. The student is expected to:
(A) identify and describe the types of settlement and patterns of land use in the
United States;
(B) describe clusters of settlement in the United States and explain their
distribution;
(C) analyze the location of cities in the United States, including capital cities, and
explain their distribution, past and present; and
(D) explain the geographic factors that influence patterns of settlement and the
distribution of population in the United State, past and present.

(9) Geography.
The student understands how people adapt to and modify their environment. The
student is expected to:
(A) describe ways people have adapted to and modified their environment in the
United States, past and present;
(B) identify reasons why people have adapted to and modified their environment
in the United States, past and present, such as the use of human resources to
meet basic needs; and
(C) analyze the consequences of human modification of the environment in the
United States, past and present.

§117.17. Art, Grade 5.
(1) Perception.

The student develops and organizes ideas from the environment. The student is
expected to:
(A) communicate ideas about feelings, self, family, school, and community, using
sensory knowledge and life experiences; and
(B) identify in artworks that color, texture, form, line, space, and value are basic
art elements and that the principles such as emphasis, pattern, rhythm, balance,
proportion, and unity serve as organizers.
(2) Creative expression/performance.
The student expresses ideas through original artworks, using a variety of media
with appropriate skill. The student is expected to:
(A) combine information from direct observation, experience, and imagination to
express ideas about self, family, and community;
(B) compare relationships between design and everyday life; and
(C) create original artworks and explore photographic imagery, using a variety of
art materials and media appropriately
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By: Julie Thomas

Macroinvertebrates
Introduction:
In this activity, students will set up a specimen jar that will demonstrate what
happens in a playa lake after a rainfall. Playa lakes have a specialized life cycle o f
organisms that develop rapidly after water is introduced. Over time, many plant
forms and micro-invertebrates will grow in the jar including chironomids (ki-rono-mids, or midges), oligochaetes (o-lig-o-keets, or worms) and leeches. In a real
playa setting, shorebirds subsist on these microorganisms as they migrate
through the area. Students will observe these life forms with microscopes and
hand lenses, and practice measuring skills.

Materials:
Clear Plastic Jar
Playa soil
Measuring cup 100ml
Water
Hand lenses
Microscopes
2 Thermometers (1 waterproof)
Identification chart

Procedure:
Put about 200 ml of the playa soil in the bottom of the jar. Fill the jar up to within
2cm of the top with fresh water. Place the waterproof thermometer in the jar
where it can be read from the outside of the jar. DO NOT cover the jar. Place the
jar in a sunny window. Place another thermometer next to the jar in the window.
By the next day the soil should have settled out of the water. Within several days
(7-10) algae should start to grow. Other plant forms and invertebrates will follow.
As things grow in the jar, students can observe them by using hand lenses and
microscopes. Set certain intervals to record temperature (i.e. daily,
800/1200/300, etc.)
As the students record their observations, there will be many possible activities.
Have students keep track of identified and mystery plants and animals. Refer to
the Life in the Pond chart to identify as many of the invertebrates as possible.
Contact a local playa expert to help students identify mystery life forms.
Record temperatures at set intervals. Use all data to create various graphs and
charts. Some possible graphs might be a line graph of changing temperatures over
time, and bar graphs of numbers of various organisms. After keeping the graphs
for several days/weeks/months, have students look for patterns in the data.
As the water evaporates out of the jar, water can be added to insure survival. Real
playa lakes do evaporate at times, so you can simulate this by allowing your jar to
gradually dry out and continue observations. To restart the cycle, add water and a
small amount of fresh playa soil.

Name_______________
Date________________
Macroinvertebrates
1) Identify and draw a picture of 2 animals that you found.

1)_____________________

2)_____________________

2) How many different animals did you find? _____________

3) Describe temperature patterns that you observed. What is
the relationship between the water and temperature?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________

By: Julie Thomas

Oh Duck!
Introduction:
In this activity, students will focus on what causes animal populations to fluctuate.
The students will (1) identify and describe food, water, and shelter as essential
components of habitat, (2) describe factors that influence the number of ducks
that are sustained in a habitat, (3) define “limiting factors” and give examples, and
(4) recognize that some fluctuations in wildlife populations are natural because
ecological systems undergo constant change.

Materials:
A large area (indoors or outdoors) that is big enough for students to run (for
example, a basketball court)
Flip chart or dry erase board large enough for a large graph
Writing materials
Tape to mark off playing area
1 in. squares of 3 colors of construction paper (apx. 20 of each color) or poker
chips

Teacher Background Information
This information is provided in the Project Wild activity book for the “Oh Deer!”
activity.
Carrying capacity refers to the dynamic balance between the availability of
habitat components and the number of animals the habitat can support. A variety
of factors related to carrying capacity affect the ability of wildlife to successfully
reproduce and to maintain their populations over time. The most fundamental of
life’s necessities for any animal are food, water, shelter, and space in a suitable
arrangement. Without these essential components, animals cannot survive.
However, some naturally caused and culturally induced limiting factors serve to
prevent wildlife populations from reproducing in numbers greater than their
habitat can support. Disease, predator/ prey relationships, varying impacts of
weather conditions from season to season (i.e. early freezing, heavy snows,
flooding, drought), accidents, environmental pollution, habitat destruction and
degradation are among these factors. An excess of such limiting factors leads to
threatening, endangering and eliminating whole species of animals.
This activity illustrates that (1) a good habitat is the key to wildlife survival, (2) a
population will continue to increase in size until some limiting factors or imposed,
(3) limiting factors contribute to fluctuations in wildlife populations; and (4) nature
is never in balance, but is constantly changing.

Procedure:
Before the activity, mark off two parallel lines with the tape approximately 20
yards apart. Also, draw the skeleton of the graph that is below so that you can fill
in the data as the students participate in the activity.
1)

Tell the students that they will be participating in an activity that
emphasizes the most essential things animals need in order to survive.
Review the essential suitable arrangement. This activity emphasizes three
of those habitat components- food, water, and shelter- but the students
should not forget the importance of the animals having sufficient space in
which to live, and that all the components must be in a suitable
arrangement for wildlife populations to reach their maximum size.

2)

Have the students number off from 1 to 4. All of the 1’s go on one side of
the playing area and the 2’s, 3’s, and 4’s go to the other side and face the
1’s.

3)

The 1’s are now the ducks that are looking for food, water, and shelter
while they are migrating from the north to the south. The others are the
components of the habitat (food, water, shelter). Tell both groups to turn
around so they cannot see the other players. Each duck decides which
component of the habitat he/she is looking for and the others (2’s, 3’s, and
4’s) decide which component of the habitat they want to be. They show
what they have decided by covering their stomachs with their hands (food),
covering their mouth with their hands (water), or making a tent over their
head with their hands (shelter). Everyone must decide what they will be
before they turn around and they cannot change unto the next round of
play. (Stress that they cannot change their symbol or it will skew the data.
To avoid switching, you can place pieces of colored paper, to represent
food, water, and shelter at both the habitat and deer ends of the field. At
the start of each round, players choose one of the symbols before turning
around to face the other group).

4)

Tell the players that when you (the teacher) say “Oh Duck,” they turn
around to face each other. Then, the ducks must fly to the habitat and get
the habitat component that matches what they are looking for. When they
find their matching component, they take that part of the habitat with
them back to the duck side. The ducks that cannot find a match must stay
in between the two lines. When the ducks and their component of the
habitat return, tell them that since they found what they needed, they have
successfully reproduced to make more ducks; therefore, the habitat
components that are now on the duck side become ducks, also. The ducks
that did not find the component that they needed now die and become
part of the habitat. On a piece of paper, record the number of ducks that
you started with and the number of ducks that are now alive.

Note: when more than one duck reaches a habitat component, the survivor is the
student who arrives there first. Habitat components stay in place until a duck
chooses them. If no duck needs a particular habitat component during a round,
the habitat component just stays where it is in the habitat.
5)

Repeat for 14 more rounds recording the number of ducks that there are
after each round. (NOTE: the students can choose to look for or be a
different habitat component after each round)

6)

At the end of the 15 rounds, gather the students together to discuss the
activity. Encourage them to talk about what they experienced and saw. For
example, in the beginning, they saw a small group of ducks that found more
than enough of their habitat needs. However, because the duck population
increased after two or three rounds, the duck population exceeded the
carrying capacity (the amount of ducks a habitat can provide) there was not
enough food, water, and shelter for all of the ducks. At that point, ducks
starved or died of thirst or lack of shelter and they returned as part of the
habitat.

7)

Using the chart, post the data recorded during the activity.

Duck Population over 15 Years
16

Numbers
Of
Ducks

14
12
10
8
6
4
2
0
1
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9

10

11

12

13

14

15

Year

The number of ducks at the beginning of the activity and at the end of each
round represents the number of ducks in a series of years. The students will
see that the duck population fluctuated over a period of years. This process
is natural as long as the factors that limit the population do not become
excessive, to the point where the animals cannot successfully reproduce.
The wildlife populations will tend to peak, decline, and rebuild; peak,
decline, and rebuild, as long as there is good habitat and sufficient numbers
of animals to reproduce successfully.

Assessment
In discussion, ask the students to summarize some of the things they learned
from this activity. Some other questions might be:
-

What do animals need to survive?
How do these components influence carrying capacity?
What are some “limiting factors” that affect the survival of animals?
How do factors limiting carrying capacity affect the health, numbers and
distribution of animals?
- How do these factors affect competition within a species (i.e. survival of the
fittest?)
- Why is good habitat important for animals?
- Does the number of ducks always stay the same or does the duck
population tend to fluctuate as part of an overall “balance” of nature?

Extension
After the students have played several rounds of “Oh Duck!” introduce a predator
such as a coyote. The predator starts in a designated “predator den” area off of
the side of the playing field. The predator has to skip or hop to reduce the
possibility of violent collisions between ducks and predators. The predators can
tag ducks only when they are going to towards the habitat and are between the
habitat and duck lines. Once a duck is tagged, the predator escorts the duck back
to the predator den. The time it takes to escort the duck simulates the time it
takes to eat. The “eaten” duck is now a predator. Predators that fail to tag
someone die and become habitat because they have now starved to death. They
now become part of the habitat.

Resources:
Oh Deer! Activity from Project Wild: K-12 Curriculum and Activity Guide, Project WILD, 707
Conservation Lane, Suite 305, Gaithersburg, MD 20878, Phone: (301) 527- 8900, FAX: (301)5278912, e-mail: info@projectwild.org, web: www.projectwild.org
Council for Environmental Education, 5555 Morningside Drive, Suite 212, Houston, TX 77005,
Phone: (713) 520- 1936, FAX (713)520-8008, e-mail: info@c-e-e.org, web: www.c-e-e-.org

How Birds Make a Living
Introduction:
Birds have specialized beaks that are well suited to a particular habitat and food
source. Eagles have sharp, pointed beaks to enable them to tear flesh. A pelican
has a pouch to help it scoop up fish. In this activity, students will explore the
special features and limitations of unique beak features.

Materials:
Tweezers
Fish Nets
Strainers
Pipettes
Pliers
Tongs
Slotted Spoons
Staple Removers

Procedure:
Create nine feeding stations according to the following guidelines:
Station 1: Tree trunk with small caterpillars or insects (small log with rice in
crevices of the bark or holes drilled in the log).
Station 2: pond with tiny plants and animals floating in the water (plastic dishpan
with 2-3” of water and floating puffed rice).
Station 3: seeds in an open field (whole pecans or walnuts in a low box or in a
cloth to keep seeds from rolling off the table).
Station 4: tubular flower with nectar in it (water in a tall, thin plastic vase).

Station 5: pond edge with frogs and fish at the bottom (pail with 8” of water and
raisins on the bottom).
Station 6: rocky ledge with a freshly killed rabbit (sheets of cardboard with rows
of staples stapled into them).
Station 7: edge of a playa with worms buried in the mud (large pan filled with
oatmeal and rubber or gummy worms).
Station 8: lake with fish (Styrofoam chunks floating in a pail or
aquarium).
Station 9: Insects flying in the air (popcorn or small marshmallows tossed in the
air).
Distribute the “bird beaks” (or tools representing different bird beaks) to each
student. Students will travel to each of the feeding stations to gather “food” from
the different habitats. Students can collect food in their stomachs (a plastic
baggie) or keep a count of the food items they are able to gather at each station
in the allotted time.

Discussion and Extensions:
1) Which “beaks” (tools) worked best at each station?
Insect eaters: Nuthatch, Bluebird, Downy Woodpecker (tweezers or thin
pointed beaks)
Filter feeders: Mallard Ducks (strainers or fringed beaks)
Seed eaters: Cardinals, Finches (pliers or nutcrackers)
Birds of prey: Hawks or Eagles (staple removers to tear meat)
Nectar feeders: Hummingbirds (eye droppers to reach nectar)
Wading birds: Herons (tongs for plunging after fish)
Mud probers: Snipe or Woodcock (chopsticks to reach down in mud)
Waterstrainers or baskets: Pelicans ( slotted spoon to scoop up fish)
Insect catchers: Swallows, Flycatchers, Night hawks (envelope or fish net to
trap insects)
2) Which birds are best adapted to each habitat? What other special features do
they have (besides their beaks) to help them obtain their food? (webbed feet,
strong jaw muscles, keen eyesight, powerful wings, long neck, etc.)

3) Do specialized beaks give birds an advantage? (Floating food is only available
when there is standing water. Some birds are well suited to eating a variety of
foods, so they can always find something to eat.
4) Create a new bird, giving it special adaptations to enable it to move about in a
special way and to eat special things in its own environment.

Bird Stations

1

2

3

Insects on Tree
Trunk

Tiny Plants and
Animals in Pond

Seeds in Open
Field

4

5

6

Flower with
Nectar

Frogs and Fish Rocky Ledge with
Along Pond Edge
Freshly Killed
Rabbit

7

8

9

Edge of Stream
with Worms in
Mud

Lake with Fish

Insects Flying in
the Air

Name________________
Date_________________
How Birds Make a Living

1) Which “beaks” (tools) worked best at each station?

Station 1: __________________
Station 2: __________________
Station 3: __________________
Station 4: __________________
Station 5: __________________
Station 6: __________________
Station 7: __________________
Station 8: __________________
Station 9: __________________

2) How do specialized beaks give birds an advantage?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________

By: Julie Thomas

I Toad You So
Introduction:
This lesson will introduce students to frogs and toads who live in playas on the
Llano Estacado. Students will learn 1) the unique role of frogs and toads in the
nutrient cycle on the playa, 2) what scientists are so concerned about, and 3)
what kids can do to generate amphibian appreciation in their own school and
neighborhoods.

Materials:
Frogs and Toads of the Llano Estacado and Frog and Toad Data Sheet (attached)

Teacher Background Information:
This lesson introduces a “least” animal of the playa—amphibians. These animals
are not migratory but live in or near playas year round. They are only evident
during short mating periods in the early spring—if it rains! Scientists expect,
however, that these animals may well be the most important in that they live
both on land and in water and that they “breathe” through the pores of their skin.
They may be an indicator species (bio-indicators) regarding the health and
ecological balance of the playas. This lesson links multiple concepts: the nature of
science, the food web as a cycle of energy (where amphibians are both predator
and prey), adaptations, inherited traits and learned characteristics, threatened
species, and conservation action options.

Activity Description:
Students will read and discuss interesting facts found in the print pages that
accompany this lesson. The reading will begin students’ awareness and curiosity
about these animals. The Data Sheet will guide students’ observation and record
keeping about frogs and toads at home, on the school grounds, or on a nearby
playa. This data might be kept annually so that your students might notice
changes in nearby amphibian populations. Encourage students 1) to review ways
in which frogs and toads are threatened and 2) to visit the Frogwatch USA and
Thousand Friends of Frogs websites. These sites will help students develop their
own conservation action plans. There are many examples of other student work
(art work, posters, etc.) on the sites.

Assessment:
In discussion, ask the students to summarize some of the things they learned
from this activity. Some teacher questions might include:
-Did students find frogs and toads in their schoolyard or neighborhood?
Why or why not?
- Why is good habitat important for frogs and toads? What is “good
habitat?”
- Are students concerned that frogs and toads are a threatened species?
Why or why not?
- How effective is the students’ conservation action plan? Can kids make a
difference?

Extension:
Students might construct a food web with playa animal pictures and yarn to
define a variety of food chains within the web. This activity will help students
think more realistically about the possibility of eliminating frogs and toads from
the web. Are students’ concerned about other conservation issues in the
community? What did they learn from these lesson activities that will help them
with their next studies and action plans?

Resources:
Search words for the various species of frogs and toads yield numerous web sites
complete with photos and sounds. Consider also:
Frogwatch USA http://www.nwf.org/frogwatchUSA/
Thousand Friends of Frogs http://cgee.hamline.edu/frogs/
Hawes, J. 2000. Why Frogs are Wet.
Clarke, B. 1990. Eyewitness Juniors: Amazing Frogs and Toads.
Kalman, B. & Langille, J. 2000. What is an Amphibian?

Frogs and Toads of the Llano Estacado
While some playa animals are seasonal residents, frogs and toads live in or
near playas year round. Frogs and toads are most evident in the early spring when
they dig themselves up out of estivation (a variable period of hibernation—lasting
several months or years—in warm climates) within a day or two of a heavy rain.
The rain begins the playa’s hydroperiod—and it is time for frogs and toads to
mate. Eggs become tadpoles within as short a time as 36 hours and grow to adults
in as few as 8 days. This time period can vary according to the amount of rain and
the length of time the playa stays wet.
The playa ecosystem contains many different food chains that interlink to
form a web of life on the playa. Playa animals eat a varied diet—and thus there
are a number of different food chain possibilities. Plants, gathering energy from
the sun, are the producers. Herbivores, plant eating animals, are the primary
consumers. Carnivores, animal eating animals, might be secondary or tertiary
consumers. Frogs and toads are carnivores—thus they are sometimes predators
and sometimes prey. Frogs and toads are amphibians (from the Latin word
amphibia meaning both lives), the only animals that live underwater for part of
their lives (tadpoles) and on land after they mature (adults). Toads are actually a
kind of frog. Playas on the Llano Estacado support 10 species of frogs—including
spadefoot toads, true toads, true frogs, and tree frogs. All frogs have 4 legs, 5
senses, and no teeth. A tympanum (disk shaped area near the eyes) transfers
vibrations to the hearing drum. These amphibians get oxygen by breathing air
through their nostrils and their porous skin also allows them to breathe through
their skin. Frogs shed their skin as they grow.
Frogs live and hibernate in water. They have smooth, moist skin that must
be kept moist. Frogs have webbed hind feet and powerful, muscular legs that
allow them to jump far (10-30 times their body length) and swim fast (10 times
faster than the fastest human swimmer). They can leap from danger and dive
deep, staying underwater for long periods.
Toads live and hibernate on land. They have dry skin with warty-bumps.
These bumps are glands that cause their skin to taste bad to predators. Toads

have shorter hind legs than frogs and can only hop one body-length at a time.
They can puff themselves up and emit toxins to ward off predators. Most toads
are nocturnal.

Spadefoot Toads
Couch’s Spadefoot Toad
Scaphiopus couchii

Spadefoot toads include the Plains Spadefoot, the New Mexico Spadefoot (1 ½- 2
½”), and the Couches Spadefoot (3”). Spadefoot toads are found in short grass
prairie and prefer areas with loose soil where they can burrow with the aid of
their back feet. These feet are sickle-shaped (Couch’s) or wedge-shaped (Plain’s)
and allow the toad to dig backwards. Spadefoots may cause allergic reactions to
some people so be sure to wash your hands after handling one. The Couch’s voice
is a groaning bleat- like a goat or sheep. This toad may secrete an odor of popcorn
or peanuts as a defense tactic.

True Toads
Woodhouse Toad
Bufo woodhousii

True Toads have warty glands that cover their body, legs, and feet, and may be
mostly gray, brown, or green in color with large dark blotches. Paratoid glands
behind their eyes produce a toxic substance to discourage predators. The Great
Plains Toad (3”) is nocturnal and feeds on cutworms. It may camouflage itself by
inflating its body and covering its head with soil. The Texas Toad (3”) is a mediumplump toad with distinctive black tubercles on each of the hind feet. The
Woodhouse Toad (2-5”) is most active at night and often found around buildings
hunting for insects attracted to the lights. Adult toads burrow into the soil or hide
in debris piles in the daytime.

True Frogs
Plains Leopard Frog
Rana blairi

True frogs have smoother skin and webbed hind feet. The Leopard Frog (up to 3
½”) are always brown or gray on the top with round black spots scattered
randomly on the back with two light ridges down the back. These frogs stay close
to playas but can absorb dew to keep them moist if they venture far. Bullfrogs (up
to 8”) are non-native and thrive in higher temperatures and eat frogs (including
young bullfrogs), lizards, snakes, fish, birds, and small mammals.

Tree Frogs
Western Chorus Frog
Pseudacris triseriata

Yes, some tree frogs call a treeless playa home. These include the Northern
Cricket Frog and the Western Chorus Frog. These are smaller, smooth skinned
frogs with partially webbed feet and lack the dorsal ridges of true frogs. The
Northern Cricket Frog (1”) has dorsal warts, a blunt snout, a dark- triangular spot
between the eyes, and a ragged stripe on the thigh. It makes a sound much like a
cricket’s chirp. The Western Chorus Frog (3/4- 1 ½”) has smooth greenish-gray to
brown skin with dark stripes down the back. It’s rasping call sounds like a
fingernail running over the teeth of a comb.

Threatened Frogs and Toads
Playa frogs and toads are primarily threatened by erosion of soil in the
watershed that allows upland soils to wash into the playa basin and shorten the
hydroperiod that is critical to the mating, egg laying, and tadpole development.
Land use has a significant influence on toad threats. Cultivated upland is more
susceptible to erosion. Native grasses in the upland slow erosion and filter out soil
that might otherwise enter the playa. Construction of parks, roads, and homes
near playas can inadvertently eliminate toads during the seasonal periods when
they are invisible residents (buried a food or so below the ground during fall and
winter estivation).
Amphibians, such as frogs and toads, eat large numbers of insects.
Biologists have discovered that toads feeding in croplands were smaller in size
when compared to toads feeding on a more diverse diet in native grasslands
surrounding natural playas. They need an abundant supply of insects to store
enough energy to survive long periods of estivation.
Since frogs and toads have such
porous skin, they are highly vulnerable
to pesticide sprays. There is a balance
issue here—more amphibians eat
more insects and more insect spray
results in fewer amphibians.

Predators include raccoons, skunks, snakes, and herons (who eat the
tadpoles). Raccoons have learned how to avoid the poisonous secretion from
behind the toad’s eyes (which inflames the mouth and throat of the most wouldbe predators). They just eat off the legs—and totally avoid the head. Bullfrogs
have a longer breeding season and produce less palatable eggs and tadpoles than
the Plains Leopard Frog. Bullfrog tadpoles are not very active and this, too,
reduces their predation.

Pollution may be causing the habitat destruction of Plains Leopard Frogs.
Some pollution is thought to cause increased water temperatures and increased
aquatic vegetation. Bullfrogs are better able to thrive in higher water
temperatures. Aerial spraying of DDT is thought to have contributed to the
declining population of the Cricket Frog. Other factors may include contamination
of ponds by road salt (and other non-point pollution), parasites, and ultraviolet
radiation.
Frogwatch USA http://www.nwf.org/frogwatchUSA/ began when students
from New Country School in LeSuer, Minnesota found large numbers of deformed
frogs in a wetland they were studying. They found many frogs with deformed,
missing, or extra legs as well as deformed eyes or other parts. Other deformed
frogs were soon found in other states and countries. Scientists are concerned
about what’s happening to the frogs because frog health is closely linked to the
health of the environment. Frogs are sensitive to pollution since they live both in
water and on land and they can easily absorb pollutants through their skin. You,
too, can monitor frogs in your area. Report your findings to Thousand Friends of
Frogs http://cgee.hamline.edu/frogs/.

Frog and Toad Data
________________
School/ Class
Data

_________
Year
Species

Location
Description

Weather

Name_________________
Date__________________
I Toad You So

1) What is a primary difference between toads and frogs?
____________________________________________________
____________________________________________________
2) What is a good habitat for frogs and toads?
____________________________________________________
____________________________________________________
____________________________________________________
3) What could students do to help conserve habitat for frogs
and toads?
____________________________________________________
____________________________________________________
____________________________________________________

By: Julie Thomas

Food Web of Wetlands Animals
1) Discuss the following through open-ended questioning.
Coyote
- Predator to: rabbits, rodents, insects, and just about anything
- Adaptable to varied surroundings and acute sense of survival
- Scavenger
Red Tailed Hawk
- Predator to rodents, rabbits
- Perch on telephone poles
- Known for aerial displays
Rabbit- Cottontails
- Food-different during seasons, fall/winter-bark and twigs, spring and
summer- grasses and green plants- Leave droppings- brown or green
- Usually 6 young in each litter- hairless and blind, live up to two years in
the wild
- Prey of Red Tailed Hawks, Coyotes
Rabbit- Jackrabbit
-

Most active at dusk and night
Vegetarians
Alert to surroundings, rely on speed to avoid predators
Flash white underside of tail to alert other jackrabbits of predators in area
Prey of Red Tailed Hawks, Coyotes

Quail
-

Crafty survival instincts
Male- white maskings, Female- brownish yellow masking
Travel in coveys (groups of 5 to 30 birds)
Predator to small insects (cricket, mosquito), seeds
Prey of Red Tailed Hawks, Coyotes

Turtle
- Vegetarian, insects
- When threatened retreats into shell
- Prey of Red Tailed Hawks, Coyotes
Mouse
- Predator to insects
- Prey of Red Tailed Hawks, Coyotes
- Usually brown color

Frog
-

Amphibians (have a backbone and live on land and water)
Colorful, harmless
Smooth wet skin
Have tiny teeth
Jump
Prey of Turtles, Birds, Red Tailed Hawks, Coyotes
Predator of insects

Toad
-

Amphibians (have a backbone and live on land and water)
Dry warty skin
No teeth
Hop
Prey of Turtles, Birds, Red Tailed Hawks, Coyotes

- Predator of insects
Mosquito
-

Male feeds on nectar, water
Female feed on blood of warm blooded animals
Lay eggs in water
Prey of Toads, Frogs, Turtles, Mice, Quails

Grasshopper
- Feelers, wings, long back legs
- Eat leaves
- Prey of Toads, Frogs, Turtles, Mice, and Quails

2) Facts of each animal will be on large cards (provided in tub with
puppets). Cards will be lined up in random order. The puppets will
remain in the tub. One student will choose a puppet and try to match a
card with their puppet. After that student has matched the correct card
with their puppet, it will be another student’s turn. After all puppets
are matched up with their cards, have the students with the puppets
act out the food web i.e. grasshopper will eat (pretend) leaves, the toad
will eat the grasshopper, the turtle will eat the toad, etc.

Bird Mobile
Introduction:
Students will make a mobile out of silhouettes of different bird species. Students
will learn how to differentiate the bird species.

Materials:
Glue sticks or diluted white glue
Manila file folders, black poster-board, or cardboard
Scissors
Large paper clip
Thread or monofilament
Black paint, or paint colors or markers to mimic real colors of bird.

Directions:
Teachers: Before starting, it would be good to go through the bird slides with the
different bird descriptions so that the students can learn and know the different
features of bird species.

1) Photocopy the page with the bird silhouettes. Enlarge by 200% or more if you
wish.
2) Cut the bird shapes, glue them on the manila file folder, poster-board, or
cardboard and then cut them out. Write the name of the bird’s species on the
back of the shape.

3) Poke two small holes in the bird shape with a paper clip. Thread the
monofilament or thread through the holes and tie in a double knot.
4) Hang the raptor silhouettes from a branch or individually around the
classroom.

From: Raptor! A Kid’s Guide to Birds of Prey book by Christyna M. and Rene
Laubach and Charles W.G. Smith.

Water

Measure a Wetland
Wetland Metaphors
Water, Water, Everywhere
Water Shortages/ Water Newspaper
Up on the Watershed
Examining Effluent
A Day at the Playa

Measure a Wetland
Introduction:
In this activity students will make observations and inferences about puddles (low
spots on the school ground) to help them better understand the shape, size, and
depth of a playa. They will predict where puddles will form and how they will
change, measure and record water in puddles, and observe and describe animals
living in or near puddles.
Puddle areas on the school ground mimic the way water collects in playas.
Depending on the amount of rainfall and the size of the puddle, pooled rainwater
may last a long time or a short time. Spadefoot toads may appear with heavy
spring rains to lay eggs that mature from tadpole to toad in 10-12 days (hopefully
before the water soaks into the ground or evaporates). Flying insects—such as
butterflies, wasps, and dragonflies—will come to “suck” vital salts and other
minerals from the mud at the puddle’s edge. Other animals—like birds, squirrels,
turtles—may come to drink or bathe in the water.

Materials:
Paper, pencils
Clipboard or outdoor work surface
Rulers, tape measures, trundle wheels
String
Ground anchors to hold the string (long nails, tent stakes, or rocks)

Procedures:
1) Begin with a discussion of rainfall and runoff. Tell your students they are going
to study the smallest body of water formed as water flows across the land.
2) Organize the students in teams of 3-4. Tour the schoolyard before a storm,
drawing pictures, taking photos, and making notes. Where will puddles form
when it rains? What wildlife might use the puddles when the rain comes?
3) Visit the schoolyard once again after a storm to take a second puddle
inventory. Where are the actual puddles? Are there any signs of wildlife? How
long do the puddles last? Which ones disappear first? Which ones disappear
last?
4) Measure the surface area of the puddles. This will require the use of 2 different
formulas. For round puddles:
. For oblong puddles: Area = Length
(average) x Width (average). To average the width and length measurements,
find the sum of 3 or more measures and divide by the number of measures
(i.e L1 + L2 + L3 divided by 3).
5) Measure the depth of the puddles. Establish a string grid (criss-crossed at right
angles) over the surface of the puddle. Use lengths of string tied to rocks or
nails anchored outside the puddle. Measure the depth (with a ruler) at every
place the strings cross. The depth average (Da) can be determined by finding
the sum of all the samples and dividing by the number of samples
(i.e D1 + D2 + D3 + D4 + D5 + D6 + D7 + D8 + D9 divided by 9 )
6) Once you have the Length average (La), the Width average (Wa), and the Depth
average (Da) you can determine the volume. To find the volume:
Volume= (La) x (Wa) x (Da).
7) Look for birds, insects, rodents, worms, mammals, and reptiles. Think about
both direct (actual sightings) and indirect (tracks, droppings, feathers, etc)
evidence of wildlife.

Discussion and Extensions:
1) Students might actually create a Puddle Map of the schoolyard. Photos would
help them to continue “before” and “after” rain comparisons in the classroom.
2) Compare similarities and differences in the teams’ findings. Explain differences
in depth, size, and duration of the puddles.
3) Keep a record of these areas of accumulation over the seasons. What are the
similarities and differences?
4) Ask each team to make a summary presentation on the inherently fascinating
nature of the under-appreciated puddle.

Adapted from Puddle Wonders! , an Aquatic WILD activity developed by the
Western Association of Fish and Wildlife Agencies and the Western Regional
Environmental Education Council.

Name________________
Date_________________
Measure a Wetland
1) Where do you usually find water puddles on your school
ground?
2) Create a “Puddle Map” of the schoolyard.

Before Rain

After Rain

3) Compare your findings with other teams. What are some
differences in depth, size, and duration?
____________________________________________________
____________________________________________________
____________________________________________________

Wetland Metaphors
Introduction:
1) The students will describe the characteristics and features of wetlands.
2) The students will identify ecological functions of wetlands, and use everyday
objects to create descriptive metaphors for those functions.
3) The students will explain the importance of wetlands to wildlife and humans.

Materials:
(Where possible, real items or miniature items should be provided. Only if these
are not available should pictures be used.)
Sponge
Small pillow
Soap
Egg beater or mixer
Doll cradle, nursery items, bed
Kidney beans
Shock absorber
Sieve or Strainer
Paper coffee filter
Bottle of Antacid tablets
Box of cereal or wild rice
Picture of Zoo
Picture of Resort or Motel

Background:
(from Science TEKS Toolkit http://www.tenet.edu/teks/science)
A wetland is a geographic area with characteristics of both dry land and bodies of
water. Wetlands typically occur in low-lying areas that receive fresh water at the
edges of lakes, ponds, streams and rivers or salt water from tides in coastal areas
protected from waves. In wetlands the water table is usually above, or just below,
the land surface for enough time to restrict the growth of plants to those that are
adapted to wet conditions, and promote the development of soils characteristic
of a wetland environment.
Wetlands are found on every continent except Antarctica and in climates ranging
from the tropics to the tundra. They occupy about 6% of the land surface of the
world, or approximately 890 million hectares (about 2.2 billion acres). The United
States contains about 111 million hectares (about 274 million acres, or
approximately 12% of the world’s wetlands.
Wetlands can be classified into three general categories: marshes, swamps, and
peat lands (bogs). Within each of these categories, wetlands can vary widely.
Because wetlands depend on water sources, their boundaries can change. The
characteristics that define each category include vegetation, soil type, water
supply, and water chemistry. Wetlands provide habitats for a wide variety of
plants, invertebrates, reptiles and amphibians, fish, and larger animals, including
many rare, threatened, or endangered species. The animals and plants found in
wetlands include both those that are able to live on dry land or in water, and
those that can live only in a wet environment.
Because they have both land and aquatic characteristics, wetlands are some of
the most diverse ecosystems on earth. The different plant species of a wetland
provide for varied animal communities. In addition to microorganisms and
invertebrates, reptiles, such as turtles, snakes, and alligators are common in
wetlands. Many amphibians—frogs, salamanders, and toads—live in wetlands
during at least part of their life cycle. A large number of fish species require a
wetlands habitat for spawning, feeding, or protection from predators. Birds are
attracted to wetlands by abundant food resources and sites for nesting, resting,
and feeding. Many breeding and migratory birds, especially waterfowl, are
associated with wetlands, as are mammals such as muskrats, nutria, mink,
raccoons, and beavers. About one- fourth of all the plants, one –half of all the

fishes, two-thirds of all the birds, and three-fourths of all the amphibians listed as
threatened or endangered in the United States are associated with wetlands.
Wetlands have a variety of biochemical functions. They are a much maligned
habitat, and yet are very important to the world ecosystem. Their function as
kidneys involves the filtering out of a variety of pollutants and chemicals.
Wetlands clean up ammonia and nitrates in water supplies and turn it into
nitrogen gas. They control floods by holding rainwater just like a sponge. They
serve as resting grounds or pillows for migrating waterfowl and other animals.
They keep beaches in place by taking the shock of waves from an ocean or strong
body of water just as shock absorbers would. They also provide a source of food
and nutrients for many living things, including humans. Plant diversity makes
wetlands valuable to both wildlife and humans. A wide variety of plants offer
good habitats for animals because there are more options for food and shelter.
The average American uses about 200 gallons of water a day. That water is used
in the home, at school, at businesses, and in industrial and agricultural activities
that supply us with things we need and use. Many impurities—sewage, dissolved
materials, and toxic chemicals—make their way into rivers and lakes. Treatment
plants use various water purification methods, including biological treatment,
during which microorganisms digest certain impurities.
Water can be filtered and purified naturally to some extent in wetlands. Many
wetlands lie in depressions or basins in the land. When runoff collects there, it has
a chance to stop and “rest” before it is slowly released into groundwater or an
adjacent waterway. While the water is being held in the wetland, particles of soil
and pollutants have a chance to settle to the bottom as sediments. The water
moves on without this sediment. Over time, the solid particles that collect will
build up the wetland. If the wetland is eventually filled in, the plant community
there will develop into another type of habitat in a process called succession.
Inland wetlands may help control floods by storing water and releasing it to
downstream areas after a flood peak. Wetlands can reduce wave action and slow
down the flow of water, lessening erosion and allowing sediments to settle out of
the water. This improves water quality, as does the removal of nutrients and
contaminants from the water by growing wetlands plants and by chemical
processes in wetlands sediments. Wetlands may also serve as sites where surface
water can seep into the ground and replenish groundwater.

With the addition of water, a once dry, dormant low area erupts with plant and
animal life. These temporary wetlands usually appear during the wet season, and
then dry up later in the year. In some parts of the country, such wetlands appear
in the spring and are called vernal pools. Where do all of the grasses, mosquitoes,
and frogs come from? Buried under the soil, many wait for the essential
ingredient that allows them to become active—WATER. Water collects in large
puddles or wetlands when flatland soils become saturated with rain or snowmelt.
Depending on topography and the amount of precipitation, these wetlands may
be only a few meters in diameter, or they may cover an acre or more.
There are many ways to monitor the health of a wetland. The presence of certain
plant and animal species can be used as a barometer of wetland conditions. A
look at the composition of wetland soils can also offer clues. However, the
investigation of water itself offers a fundamental approach to the study of a
wetland’s wellbeing. When the results of wetland water- quality parameter tests
are documented, the date can be compared to date from other wetlands over
time (particularly through a school year). The results can be correlated with other
factors such as weather, watershed dynamics, and human activity.
As water passes through soil, suspended particles are filtered out. The makeup of
the soil determines how it will perform as a filter. For instance, a sieve with large
holes will trap only particles that are larger than the holes. A coffee filter that has
very tiny pore spaces will filter out very fine particles. Likewise, finer- textured soil
with small pore spaces will trap more sizes of pollutants than coarse-textured,
loosely packed soil. If flowing water is slowed, as it is in wetlands, it is more likely
to penetrate the surface of the ground and percolate down through the soil. The
slower the percolation, the greater the filtration. The percolation rate of a
wetland is usually fairly slow, which is one reason the area is a wetland. As
polluted runoff slowly percolates through wetland soil, many particles are
trapped within the soil or chemically bound to the minerals in the soil, even if
temporarily, and cleaner water flows into the body of water beyond the wetland.
Since the late 1700’s over half of the wetlands in the United States, excluding
Alaska, have been lost. About 35% were gone by the 1950’s. Wetlands destruction
over the next two decades resulted in an additional loss equal to the combined
areas of Massachusetts, Connecticut, and Rhode Island. Although still substantial,
the rate of loss has since decreased, with inland marshes receiving better
protection but forested wetlands sustaining more damage. Wetlands losses have

resulted in greater flooding and erosion, reduced water quality, and reduced
populations of many plants and animals.
Beginning in the early 1980’s, wetland science emerged as a separate field of
study, and better information concerning the importance of wetlands has been
made available to the public. As a result of the heightened awareness of wetland
values, attitudes began to change, and laws such as Section 404 of the Clean
Water Act of 1972 (Rev. 1975), which regulates the dumping of solids into
wetlands and waterways, and the 1985 Swampbuster Provisions of the Flood
Securities Act were passed to protect and preserve wetlands. Public and private
programs were developed to restore wetlands, and wetlands losses began to
decrease. In 1988 the National Wetlands Policy Forum made recommendations
for a program of “no net loss of wetlands,” with stronger wetlands protection
policies but also recognition that some wetlands will inevitably be destroyed by
development. Under this new program, lost acreage and function may be
recovered by the creation of new, “constructed” wetlands and the restoration of
degraded wetlands.
Conflicts over wetlands policies remain, since the general public benefits the most
and individuals benefit the least from restrictions on developing wetlands. Much
of the controversy centers on the legal definition of a wetland. Many wetlands
advocates believe that a greater area of a wetland should be protected than the
area suggested by some landowners and developers.

Procedure:
1) Discuss the definition of wetlands. Have the students find examples their
textbooks or other books, in newspapers, and in magazines. Discuss the variety
of wetlands found in your area. Have the students write a definition of a
wetland in their own words.
2) Have the students read the background section provided in the lab, or off of
the web page for TEKS.
3) Divide the students into as many groups as you have objects. Give each group
an object, and have the group describe the metaphoric relationship between
their object and a wetland. Encourage the students within each group to

elaborate on each other’s ideas, if needed. Give the students time to develop
their ideas within their group before presenting them to the class.
4) When the groups are ready, have each group present its metaphor idea to the
class. Encourage supportive class discussion.
5) After all the groups have presented their ideas, have the class summarize the
functions of a wetland in contributing to wildlife habitat and human quality of
life.

Answers:
A metaphor is a comparison of one concept or idea with another concept or idea
in a non-literal way. “A river is a friend” and “The full moon is a searchlight” are
two examples. Because metaphors are creative, your students may have different
metaphoric functions for their items. Here are some suggestions:
Sponge:

absorbs excess water caused by runoff;
retains moisture after standing water has
evaporated

Small pillow:

resting place for migratory birds

Soap:

helps cleanse the environment

Egg beater or mixer:

mixes nutrients and oxygen into the water

Doll cradle, nursery items, bed:

provides shelter, protection and food for
young wildlife

Kidney beans:

filters out impurities from the water
(represents a kidney, not a bean)

Shock absorber:

prevents erosion of shoreline or beach by
dissipating wave energy

Sieve or strainer:

strains silt and debris from the water

Paper coffee filter:

filters smaller impurities from the water
(see kidney beans)

Bottle of antacid tablets:

chemically neutralizes toxic substances

Box of cereal or wild rice:

provides nutrient-rich foods for wildlife

Picture of zoo:

provides habitat for diverse forms of
wildlife, including many endangered species

Picture of resort or motel:

provides a place for migratory species to
spend the winter

Extensions:
1) Have the students draw a picture of a wetland, illustrating one or more of the
functions of a wetland that they discovered in their metaphor.
2) Have the students build an outline or a concept map showing the importance
of wetlands.
3) Have the students write an essay about how wetlands affect them personally
and what they can or should do to protect them.
4) Visit a wetland and have the students personally verify as many of their
metaphors as they can. Decide which functions seem to be most obvious, and
which may be most important. Identify the functions that cannot be observed,
and explain why this might be.

Sources:
1) Science TEKS toolkit: http://www.tenet.edu/teks/science
2) “ Wetland Metaphors,” Project Wild Aquatic
3) “ Wetland Metaphors,” WOW! The Wonders of Wetlands.

Name___________________
Date____________________
Wetland Metaphor
1) Draw a picture of a wetland. Illustrate one or more functions
of a wetland that you discovered.

Explain the importance of wetlands on the next page.

2) Fill in the concept map showing the importance of wetlands.

Wetlands

Water, Water Everywhere?
Introduction:
The students will estimate how much of Earth’s water supply is available to us in
the form of fresh, drinkable water.
The Students will model Earth’s water supply and calculate how much of it is
actually available for our use.
The students will discuss reasonable water use and conservation methods.

Materials:
World Globe Beach Ball (or any other globe that can be safely tossed around)
5- Gallon clear container (a rectangular tank works best)
Clear cups
Measuring spoons
Droppers or pipettes
Water

Backround:
From outer space, earth appears to be mostly water. Water seems to be
everywhere—in lakes and rivers, in oceans, falling from the sky, being pumped up
out of wells, and lined up in all sorts of bottles in convenience store cooler
shelves.

In reality, earth’s supply of water is limited. There is only so much water on the
planet, and it is used over and over again. Water goes through the hydrologic
cycle, constantly being recycled as rain falls on the land, runs into the ocean, and
evaporates back into the clouds.
Some of the earth’s water is not available for our use. Most of the water on the
planet is in the oceans, and is too salty for us. More water is trapped in polar ice
caps and continental glaciers. Some of the rest of the water is too polluted to use.
There isn’t really much fresh water at all.

Procedures:
Globe toss: Hold up the globe beach ball, and show the students how much of the
planet’s surface is water. Toss the globe to a student, and record what is under
the student’s left thumb: water or land. Have the student toss the glob to another
student, and again record whether water or land is under the catcher’s left
thumb. Toss the globe around the room until each student has caught the globe
at least once. Have the students assess the results and calculate how much of
earth’s surface is covered by water.
Estimation: Fill the five- gallon container with water. Tell the students the tank
represents all of the water on earth. Ask several students to fill clear cups or other
clear containers from the tank to show how much of the water is available as
drinking water. Set their containers aside for later comparison.
Modeling: Give the students the following percentages:
1) Oceans
97%
2) Ice caps and Glaciers
2%
3) Groundwater
.62%
4) Atmosphere
.001%
5) Rivers
.0001%
6) Lakes
.009%
7) Inland Seas
.008%

Tell the students that five gallons is 1244 tablespoons. Using the percentages
given, calculate the number of tablespoons for each category. Your results should
be close to:
1) Oceans
2) Ice caps and Glaciers
3) Groundwater
4) Atmosphere
5) Rivers
6) Lakes
7) Inland Seas

1207
25 tablespoons
8 tablespoons
.013 tablespoons (1/ 100 tbsp)
. 001 tablespoons (1/1000 tbsp)
. 11 tablespoons (1/10 tbsp)
.1 tablespoons

Label 6 clear cups, one each for categories 2-10. Have the students measure the
appropriate amount of water into each cup. (Discuss with the students how to
measure tiny fractions of a tablespoon. For easy conversion, 3 tbsp= 1 tsp; 1 tsp=
5 ml; and 1 ml= 20 drops)
Combine the cups for lakes and rivers into one cup (it should contain about 1/10
tbsp, or about 30 drops). Ask the students if that truly represents all the water
that is available for us to drink. Remind them that some of that water is too
polluted to use. Compare the final result of less than 1/10 tbsp. with the student’s
estimations.

Extensions:
If you would rather do the activity in metric unit measurements, here is a metric
approximation, using 2 dekaliters (about 5 gallons):
1) Oceans
2) Ice caps and Glaciers
3) Groundwater
4) Atmosphere
5) Rivers
6) Lakes
7) Inland Seas

19,440 milliliters
400 milliliters
124 milliliters
.1 milliliters
. 01 milliliters
.9 milliliters
.8 milliliters

Sources:
“How wet is Our Planet?” Project WILD Aquatic
“Water You know About Water”; Enviromath: Bobbie S. oh

Name_________________
Date__________________
Water, Water Everywhere
1) After the earth’s water resources are arranged from greatest
to least, identify which resources represent fresh water?
____________________________________________________
____________________________________________________
2) Summarize what you learned from the activity. What was the
most surprising?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
3) What are your thoughts about the relationship between
playa lakes and ground water?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
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Water Shortages: Issues and
Solutions
Introduction:
In this activity students will be able to define water shortage, discuss solutions to
water shortages, explain water solutions explored locally, and use critical thinking
skills to analyze media from internet, local newspapers and promotional materials
from local sources.

Materials:
Critical Thinking Worksheet
Brochures, newspaper articles, websites and other materials about local water
issues
Background:
Worldwide drinking water is a topic of discussion. Locally this is a particularly hot
topic as we live in a semi-arid region of the United States, receiving on average
only about 19 inches of rainfall per year.
As our resources decline and demand increases with a growing population, water
shortages will become more frequent and solutions will become priority for the
City of Lubbock and every other area of the world.

What is a Water Shortage? How do we solve the Problem?

1) According to the US Weather Bureau, a drought exists whenever rainfall for a
period of 21 days or longer falls substantially below average.
a. The Great Plains average 35 consecutive days of drought per year
i. 75-100 successive days of drought every 10 years
ii. Up to 120 consecutive days without rain have been recorded
b. Drought is common and the result is water shortages
i. Shortages can be attributed in part to the failure of agricultural and
municipal users to adapt to drought – that is to save water
(conserve) during dry years.
c. Current rainfall/drought information for Lubbock
i. Available at (Lubbock Climate Information)
http://www.srh.noaa.gov/lub/climate/(All time Lubbock Records)
http://www.srh.noaa.gov/lub/climate/records_alltime_klbb.php
2) Increasing Water Supplies
a. Even if per capita water usage stays the same, total water use in the US
by 2050 will increase substantially because of population increase.
b.Where will this water come from?!?!?
i. Water Conservation
ii. Reclamation of Sewage
iii. Development of Groundwater
iv. Desalinization
v. Rainmaking
vi. Diversion of surface water to water short areas
vii. Harvesting Icebergs
3) Conservation – Using Water More Efficiently
a. On the Farm – 70% of all water is used by farmers, mainly for irrigation
i. 150 gallons of water = 1lb of cotton
ii. 15,000 gallons of water = 1 bushel of wheat
iii. Ways to reduce water usage on the farm
1. Reducing seepage
2. Use drip
3. Heat sensors
b. In Industry
i. Improving technology
c. At Home

i. Shorter showers, turn off while brushing teeth, wash only full loads,
fix leaks, etc.
ii. In yard – sprinkler systems, nozzles, mulch, etc.
4) Reclamation of Sewage Water
a. Sewage produced by homes contains human waste. Huge amounts are
generated each day.
b. Goes to sewage treatment plant that removes many pollutants.
c. City of Lubbock treats 29.39 million gallons per day!
i. We already use that treated water, called effluent for
1. Excel cooling towers – approximately 4 million gallons per
day
2. City Farms – 13.5 million gallons per day
3. Wilson Farms – 5.54 million gallons per day
4. Discharge – 3.5 million gallons per day
d. Could we use it for drinking water?
i. YES! Upgrades to Wastewater Treatment Plant.
5) Developing Groundwater Resources
a. Conservation and water reclamation are two highly sustainable options.
They promote key principals of sustainability – efficiency and recycling.
The potential of these options is incredible. The more traditional and
perhaps less sustainable approach to meet rising demand involves the
development of new water sources.
i. Current use of Ogallala
1. depletion
a. Because of geological isolation, the Ogallala aquifer is
slow to recharge (on average about ½ inch per year).
Current usage is depleting the aquifer by 1 ft per year.
2. playas – These ephemeral lakes play a vital role in aquifer
recharge. They are rapidly disappearing as roads, towns,
businesses and farming practices fill them in, convert them
to storm water drainage basins, and pollute them.
3. high energy requirements – It takes a lot of electricity to
pump water up from hundreds of feet underneath the
ground.

6) Desalinization
a.“Water, water everywhere, but not a drop to drink”
i. 70% of Earth is covered by seawater, in some places 6 miles deep.
There are also salt water aquifers.
ii. Desalinization is the removal of salt from seawater in order to
make it usable for humans, crops, and wildlife.
1. 1st plant built in California – produces 28,000 gallons of freshwater daily.
2. 75 installations established along Florida. (capable of producing 114
million gallons per day)
3. Middle East relies on desalinization for drinking water
4. Development of salt-resistant crops – Barley in California
5. El Paso is the site of the world’s largest inland desalinization plant.
a. Produces 27.5 million gallons of fresh water daily.
b. Pumps brackish water from the Hueco Bolson (aquifer). More
information at http://www.epwu.org/water/desal_info.html

7) Rainmaking
a. Cloud seeding – dispersing tiny crystals of silver iodide in moist air. The
hope is that these crystals will serve as condensation nuclei, particles
around which moisture will collect until raindrops are formed.
b. Called – weather modification
c. Problems with Weather Modification
i. Legal, political, economic and environmental
1. high cost
2. possibility of increasing rainfall in one area could reduce rain
in another area
3. lack of control over the amount and precise location of
precipitation.
8) Harvesting Icebergs
a. Billions of liters of fresh water are locked up in Antarctic icebergs.
Some believe that one day this water may be used to irrigate cropland in
California.
b. Researchers predict that use of the extensive icebergs in Antarctic to
support crops in our southwestern states is realistic, both technically and
economically.
i. In their scheme, a number of iceberg blocks could be harvested and
cabled together to form “trains”. The trains would then be pushed

into suitable ocean currents and guided north for more than 6,000
miles to a “parking” area off the coast of various countries. Warmwater discharges from electrical power plants along the coast
would speed up the meltdown of the icebergs. The water would
then be piped inland for either domestic, industrial or agricultural
use.
ii. Interestingly, the water supplied by this measure in southern
California would actually be much less salty than that of the
Colorado River, which is being intensively tapped for irrigation
farming today. By using such iceberg water, southern Californians
could reduce their expensive withdrawals from the Colorado River
by at least 1 million acre-feet per year. The cost of this plan would
be less than that of water obtained by desalinization or from the
Colorado River.
iii. Sounds exciting, right? But before a single iceberg is guided north,
the environmental effects of those icy mountains on coastal water
temperatures, fish reproduction, and migration, and climatic
patterns must be thoroughly studied.
iv. http://www.rand.org/pubs/papers/P5137/ - Copy of the Report
compiled by Rand.
9) Diversion of surface water to water short areas (Long Distance Water
Transport)
a. Although costly and controversial, water diversion projects are seen by
some developers and government officials as a way to provide water to
water-short regions.
b. Example: The California Water Project
i. Looking down on the Earth, American astronauts could only
identify two artificial structures: The Great Wall of China and the
main aqueduct of the California Water Project (CWP).
ii. In California 70% of its potentially usable water falls on the
northern third of the state, while 77% of the demand is located in
the semi-arid southern two thirds, where only 5 inches of rain falls
per year.
1. The CWP was built to equal out water distribution in California.
2. The most complex and expensive water diversion project in the history of
the world!
a. 21 dams and reservoirs

b. 22 pumping stations
c. 685 miles of canals, tunnels and pipelines.
d. Cost well over $2 billion – enough to build 6 Panama Canals!
3. Criticism from environmentalists.
a. Loss of scenic beauty
b. Destruction of fish and wildlife habitat
c. Free-flowing wild rivers dammed
4. Regardless of these criticisms and the enormous cost to the people of
California, the CWP is an accomplished fact and is helping to alleviate
Southern California’s recurring water shortages.
5. According to some, this project is likely to be one of the last of its kind.
a. Too expensive
b. Far more cost effective and sustainable means of meeting future
demands must be employed, among them population stabilization
and water efficiency measures in homes, offices, and businesses.
c. Also essential to creating an environmentally sustainable water
supply system are measures to recycle water and recharge
groundwater.

Activity:
Have Students work in groups of 4 or 5 to examine City of Lubbock brochures,
handouts and newspaper articles dealing with water. Have students fill out
worksheet, discuss as a class.

Discussion:
1. Discuss the statement, “The United States does not really have a water
shortage; it is plagued with a water distribution problem.”
2. In your opinion, what solution is best for ensuring Lubbock has a water supply
for a long time to come?

Name__________________________________

WATER SHORTAGES ISSUES AND SOLUTIONS WORKSHEET
Title of Articles Examined:

What water related issue is discussed in your articles?

Does the article address how to solve the issue? If so, what does it recommend
and do you agree?

Up on the Watershed
Activity 1: A Crumpled World
Introduction:
Students will investigate how water runs in a watershed.

Materials:
Typing Paper
Marker or pen
Spray bottle of water

Procedures:
1) Crumple up a sheet of typing paper.
2) Partially spread it out on a flat surface to form a landform.
3) Pick a spot on the landform where you would build your house. Explain to
another person why you would build where you did.
4) Lightly spray the landform with water from the bottle to simulate rainfall.
Observe how the water runs off your landform. Find any places where water
collects.
5) Evaluate the placement of your house. Did it flood? Would you change where
you built after seeing the water run off your landform? Explain to another
person why or why not.

Activity 2: Up on the Watershed
Introduction:
Students will observe the effect of runoff on the ocean.

Materials:
Plastic Trash Bag
Powdered drink mix
Spray bottle of hot water
Clear box filled with cold salt water

Procedure:
1) Drape the bag over something (books, paper cups, wood blocks, etc.) to form a
watershed.
2) Gather the low end of the bag and put it in the container of salt water, so that
the bag will drain into the container.
3) Sprinkle the powdered drink mix over your landform as evenly as possible.
4) Spray water on the landform to simulate rainfall. Continue raining on your
landform until the runoff starts to drain into the box.
5) Observe the effect of the runoff on the water in the box. Explain to another
person what this tells you about the effect that the chemicals in runoff water
have on oceans. List some chemicals that might be found in runoff water, and
what effects those chemicals might have on the oceans.
6) Explain why the runoff reacted with the water in the container as it did.

Name_________________
Date__________________
Up On the Watershed
1) Explain why the water runoff reacted with the water in the
container as it did.

2) List some chemicals that might be found in runoff water.
What are some effects those chemicals might have on the
oceans?
Chemicals:
___________, ____________, ____________, ____________
Effects:
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Examining Effluent
Introduction:
a. Students will learn the definition of influent and effluent.
b. The process by which sewage is cleaned, as well as the usage of the cleaned
effluent, will be discussed in detail.
c. Students will understand that water is constantly recycled, both naturally and
by necessity.

Materials:
a. 1 bag crushed Oreos, mixed with…
b. 1 bag crushed shortbread sandies
c. 1/4 cup Nestlé’s Quik per presentation
d. 1/8 cup sprinkles
e. 1/2 gallon milk per presentation
f. 1 canister whipped cream
g. white/dark chocolate chips (mixed)
h. 1 spoon per student
i. 1 diagram per student
j. Cups (one per student)

Background:
To begin, think of how much water you use in one day.
- Now add the water used by your brothers… sisters… the rest of your
family…
- The average person uses 50 gallons of water every day!

What do we use it for? (Let students answer. Point out showering, bathing,
brushing teeth, washing dishes, washing clothes, cooking, and toilet usage if they
aren’t mentioned.)
- The City of Lubbock uses anywhere from 30-60 million gallons of water
every day (depending on the time of year)!

What Is Wastewater, and How Do We Treat It?
a. A moment ago you told me many things we use water for. Now I don’t
mean to be gross, but I have to ask a question…
- What is in that water that you used once it goes into the sewer
pipes? (Let students answer.)
- Why can’t we just take that water and dump it out somewhere? (It
would SERIOUSLY mess up the environment, and laws have been
passed that make it illegal for us to do that – up to $25,000/day in
fines!)
b. Just like we have to clean your water before you drink it, we also have to
clean out that water from the sewers before letting it go out into nature!
c. A few definitions (Pass out diagram while going over definitions):
- Wastewater Treatment Plant is the place where the Lubbock sewer
lines take all of the sewer water so it can be cleaned.
- Influent is the water that comes into the Wastewater Treatment
Plant. This is sewer water that has NOT been cleaned yet!
-Effluent is the water that has been cleaned and leaves the
Wastewater Treatment Plant.
d. Wastewater Treatment (Have students follow worksheet, bold words can
be found on the worksheet.)
-When all the sewer water comes in, it first goes to the screw pumps
through 6 26”-36” pipes
1. Each screw pump can handle 18.5 million gallons of water
every day!
2. The wastewater treatment plant cleans 24 million gallons of
sewer water every day, average.
3. Screw pumps are 6’ wide and 50’ long (and look like a huge
screw)! As they turn, they bring water through bar screens that
filter out trash, bottles, wood, and even tires!
-The water is then taken through grit pumps, which filter
out the grit.

1.The grit is then washed and taken to the landfill.
-All right, we got all the big stuff out! But is everything
out of the water yet? (Oh no, not even close!)
1.There is a lot of solid matter that has been
dissolved in the water, or is simply floating
around suspended in the water. To get this out,
we put the water in a clarifier.
2. This clarifier gets out almost all (95%) of the
suspended solids and most (60%) of the
dissolved solids (give example of suspended solids
vs. dissolved solids, if necessary – i.e.
tea leaves in tea (suspended) vs. artificial
sweetener in tea (dissolved)). This takes 2 hours.
- That takes care of solid matter, but it doesn’t take care
of microorganisms. To do that, we send the water to
aeration chambers where we put bacteria that EAT
organic material into the water. This process lasts 9-14
hours.
e. During all of these processes, chlorination takes place. We add chlorine
to help destroy live creatures in the water.
f. All of the material removed from the water during these processes is
called sludge. Sludge, simply said, is all the disgusting stuff in the water.
We load it up and take it to the landfill once it has been removed from the
water.
g. Before the water can be released, it must be disinfected (Would you
want those bacteria released into the lakes around here?!)
h. The water is run through a filter made of sand one more time… then it is
ready to be released. It is now effluent.
i. This entire process takes 24 hours.
j.Employees at the wastewater plant work 365 days every year! Even on
Christmas – someone is always working at the plant.

What Do We Do With the Effluent?

We have several options in regard to the effluent:
-We can release it back into nature (called stream discharge). We do
release some of the water into the Canyon Lakes, and the water we
release from the wastewater plant is actually cleaner than the
Canyon Lakes water!
1. We discharge 1.5 million gallons every day!
-We could send it back to the Water Treatment Plant, clean it all over again
and use it for drinking water again!
1. Due to shortages in water, many cities do this (including Denver
and El Paso).
- We send some of this water to power plants! They use the water in the
cooling towers (the huge towers that vent large amounts of steam)!
1. Anywhere from 0-8 million gallons per day is used this way!
-Some effluent is pumped to local farmers to use on their crops!
-Lubbock, however, releases most of this water onto the Lubbock City
Farm.

The Lubbock City Farm
-Lubbock started the City Farm in 1932, and began releasing effluent onto
the farm the same year. The farm has grown much bigger since then!
- 6,000 acres at the Lubbock site
- 4,000 acres at the Wilson site – 10,000 acres total!
- This is the largest City Farm site (called a Land Application site) in
the United States!
-The effluent from the wastewater plant gets pumped to a
storage reservoir that can hold 412 million gallons of effluent!
-The Wilson reservoir holds 750 million gallons of effluent!
- The Farm uses an average of 3-4 million gallons every day!
-Many crops have been grown at the farm, including cotton, alfalfa, corn,
wheat, and sorghum.
- We needed crops that used a LOT of water!
- We have also had cattle grazing programs at the Farm sites.
- Currently the Lubbock site runs a haying program (growing hay) at
the Farm.
- The City sells the hay bales produced. They are round and stand
about 6’-8’ tall.

Activity:
a. Let’s watch that cleaning process one more time… only this time, in reverse!
b. Choose 3 students to represent the following areas:
- Aeration chambers (give student bag of sprinkles)
- Clarifiers (give student bag of Nestlé’s Quik)
- Grit Pumps (give student bag of crushed cookies)
- Bar screens & Chlorination (do NOT let the students do this!)
c. Here is our water after we clean it at the Wastewater Plant. (Hold up gallon of
milk for students to see. Measure out 2 cups and put in the blender.) It is clean
and ready for release into nature or at the City Farm. But before it was clean…
- It was put in the aeration chambers (What were those?). Have students
with sprinkles empty bag into the blender.
- It was run through the clarifiers (What were those?). Have students with
Quik empty bag into the blender.
- It was run through the grit pumps (What were those?). Have students with
crushed cookies empty bag into the blender.
- Only it wasn’t separated like this… it was all mixed together! Add milk to
8-cup line in blender, PUT LID ON and blend for 15-20 seconds on high.
- Pour “sewer-sludge” into cups for everybody.
- But wait a minute… chlorination took place all throughout the process!
Give one small squirt of whipped cream in each glass.
- And before the grit pumps, the sewer water (influent) was run through
the bar screens to get out the big chunks/debris! Add a few chocolate chips
to each glass.
- Before… (Hold up glass containing sludge) and after (hold up milk jug).
- Distribute glasses and a spoon to each student so they may sample their
sludge!

Conclusion:
a. Remember that many places in America (including Lubbock) are often short on
water. That often makes what we do with the water AFTER we drink it just as
important as what we do BEFORE we drink it!
b. That’s a lot of information – are there any questions?
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A Day at the Playa
Introduction:
Students will learn about the formation, discovery, and existence of playa lakes in
the Lubbock area.
Students will identify the separate layers that comprise a playa lake.
Students will understand the importance of these playa lakes in relation to the
natural environment as well as the City of Lubbock.

Materials: (all enough for each student)
Pie Pan
Dirt
Grass plug*
Modeling Clay
Green or blue food coloring
Measuring Cup

Directions:
Teachers: begin by mentioning that you will all start off this activity by discussing
something that we have a lot of in this area, but that many times goes unnoticed
by people.
- How many of you have seen these small lakes that are all over the city – by
the Mall, by Godeke Library, or any of the others?

-

Stop and think for a moment… how many of those lakes have you seen
around Lubbock? (Allow students to answer.)
1. There are 108 of these lakes just in the area within the city limits
and 1086 in Lubbock County!
a. 35 are owned by the City of Lubbock and these are the ones
people usually think of. These are the lakes located in city
parks.
b. All of the others are privately owned.
2. In the Llano Estacado region (West Texas plains through eastern
New Mexico), scientists have counted 19,000 but it is estimated
there may be 35,000 in this area and as many as 60,000 in the Great
Plains region!
a. Since there are no creeks or rivers to feed these small lakes,
many dry up making it difficult to tell whether it is a lake or
not.
i. Ephemeral – short lived (ephemeral nature sometimes
wet and sometimes dry)
- Can anyone tell me what these small lakes are called? (Playa lakes.)
-Today you will be learning more about playa lakes than most people in the
entire City of Lubbock know!
-Playas are a unique feature in the Great Plains region, 95% of all the
worlds playas are in this area.

DEFININTION OF PLAYA: small, shallow wetlands

Background:
Name & Origin of Playa Lakes
How in the world did these small lakes get the name “playa?”
-In 1541, Francisco Vasquez de Coronado and his group of Spanish explorers
landed in Mexico and began working their way north, looking for the Seven Cities
of Cibola (gold), keeping maps and journals as they traveled.
- Upon reaching this area, they found a lot of grass and very little water. They
soon discovered what Coronado described as “a shallow, bowl-shaped depression

a stone’s throw across.” Some contained fresh water and some contained salt
water.
- They reminded Coronado of the beaches back in Spain, and he documented
these small lakes as they traveled, calling them “playas,” the Spanish word for
beach!
b. How do you think these playas could have formed? (Allow students to
answer.)

There are three theories, which do you think is correct?
1.Theory #1: During the ice age, fluctuations (dips) in the movement of glaciers
over this area caused depressions, which filled up with water after the ice melted.
2. Theory #2: Depressions were formed at buffalo wallows (areas where buffaloes
enjoyed roll- ing around in the dirt… their preferred style of bathing!) or by the
blowing of the wind.
3. Theory #3: Small amounts of acid or corrosive in the rain seeped down into the
layer of ground containing caliche. As the caliche dissolved, a depression formed
and gradually filled with water.

How Playa Lakes Are Used
If available, draw on a blackboard or whiteboard a chart with two columns, the
first labeled “Us” and the second labeled “Nature.”
Playa Lakes are used in many different ways…
1. How does nature use the playa lakes? (Allow students to answer, and jot down
their answers on the chart. If there are not enough answers to work with, add
the following.)
a. Playas have their own ecosystem.
b. They are a haven for wildlife and a stop for migrating birds.
c. They are a natural area for rainwater to collect (drainage).
2. How do we use the playa lakes? (Allow students to answer, and jot down their
answers on the chart. Add the following if they weren’t mentioned.)
a. Recreation (picnics, jogging, feeding ducks, etc.)
b. Fishing

i. Fishing?! Where did the fish come from? (Playas have to be stocked
since there are no creeks or rivers to allow fish access.)
c. Stormwater drainage.
i. How many of you have seen the steel grates set in the curb of the
streets? What are those used for? (To drain rainwater when it
floods.) And where do they lead? (NOT to the sewer! They are
connected via pipe to the closest playa lake!)
ii. Using playa lakes for stormwater drainage leads us to another
problem…
- If you were to go walking down the street right now, what
would you see in the street and along the curbs? (Allow
students to answer, and jot down answers on the board, if
available.)
1. Some examples: rocks, dirt, trash, broken glass,
thrown-out food, dead plants, dead animals, leaked oil,
leaked gasoline, other automobile fluids.
- And where does all of this go when it floods? (To the playas!)
-All of this brings up our #1 problem with playa lakes…
pollution. Some people will even throw trash directly into the
playas even though there are trash cans out there! But not all
of the pollution is man-made…
How many of you have seen, twice a year, the huge numbers of migrating geese
in the sky?
a. Playa lakes give them a place to rest. Often there will be hundreds (or
even more!) of geese stopping at each lake in Lubbock every day!
b. They rest, they swim, they eat, and they go to the bathroom, depositing
large amounts of fecal coli form (bird poo)
- At every playa lake there is a sign posted… what does it say? (No
swimming!)
1. Now you know why! The water in the playa lakes is filthy! If
you get a cut while playing or swimming in the water, you can
get a serious infection!
2. Another reason: not all playas are perfectly bowl-shaped.
There may be drop-offs under the water that are unsafe.

Natural vs. Man-made
Are playa lakes natural, or can they be man-made as well? (Have students raise
their hands to vote.)
Playa lakes are natural, not man-made.
-In 1970, a proposition was approved to build a large shopping mall on top of a
playa lake. In order to do this, the playa lake was filled in and a “new playa” was
dug across the street from the original lake.
-The South Plains Mall was then built on that lake.
- Problem: when we look at that area, we see the mall… when nature looks at that
area, it sees a playa lake! And it wants to fill it up!
-The “new playa” dug across the street did not behave like a normal playa lake,
and flooded easily with little rainwater.
-Ever since then, we’ve had serious flooding problems in the parking lot of the
South Plains Mall, as well as general problems with flooding in many other playas
in the area as well.
The flooding solution
- A pipe was built connecting many of the playa lakes in Lubbock together.
- What happens when you connect one playa that is flooding to another playa
that isn’t? (The water levels even out.)
- This pipe leads out to McAlister Park by Cinemark Movies 16 (where the Legacy
Play Village is located). Lake McAlister is a playa lake. Other water flows east of
town and eventually flows into Buffalo Springs Lake then to Ransom Canyon and
eventually the Brazos River. Once the excess rainwater drains out, it will begin to
refill!
- We know it has been working so far, because you can now park in the part of the
South Plains Mall parking lot that used to be flooded all the time!

Activity – The Anatomy of a Playa Lake
The next thing we will discuss are the ground layers that actually make up a playa
lake. And to do this, we will be creating a model… Pass out and explain:

Build a playa pie
• 1 pie pan per group of 4 or 5
• 2 cups of soil per group
• Place soil in pie pan making a shallow depression near the center
• ½ stick of modeling clay per group
• Make a small round thin shape with clay and place at bottom of depression
(This is your playa lake)
• 1 plug of grass per group/(natural grasslands)
• Plant the grass on one side of the playa
Blue or green food coloring - (pollution from runoff)
• Roll out a rectangle piece of clay. Place on another side of the playa but not
connected and press 2 drop
of food coloring on top - (this is to represent the streets)
• 1 measuring cup of water
• Pour small amount of water over grass area and write down observations
• Pour small amount of water over street area and write down observations
• Pour remaining water over soil area and write down observations

Conclusion:
This is all information that we encourage you to share with others, especially
since you know much more now about playa lakes than most of the people in
Lubbock!
Questions?

*Special Note: If materials are requested for this lesson, please give extra notice
so that the grass plugs may be planted and grown to a sufficient size.

Soil

Soil Samples
Soil Searching
Aquifer resources: Hunting or Harvesting?
Micro-Nature Trail: Let your fingers do the
walking
Build a wetland
Aquifer in a cup

Soil Samples
Introduction:
Students will observe upland soil and playa soil. This activity will allow students to
differentiate the two soils, and will show the importance of playa soil.

Materials:
1 bag of upland soil
1 bag of playa soil
Paper plates

Directions:
Students will explore a handful of each type of soil—first upland and then playa.
The paper plates make a good surface for observation and fold nicely to funnel
the soils back into the bags. Have students look closely at the dirt (with their
noses, fingers, and hand lenses), describe what they see, and compare the
similarities and differences between the soils. Students can draw pictures of the
two soils or simply mold the playa clay into various shapes—nothing the stickiness
and elasticity of the clay.

Explanation:
Texture is the way a soil feels. It can feel like it has rough, sharp edges like sand,
or it can feel smooth and silky like clay. Composition is like a recipe of minerals,
water, and air in the soil. Porosity refers to the ability of the soil to hold water.

Playas are lined with Randall Clay—a fine, Montmorillonitic clay with tremendous
shrink and swell capacity. This is why playas crack when they are dry. When it
rains the clay acts like a sponge as it soaks up the water. A saturated playa base
then becomes like a sink plug, holding the water in the playa until it spills over the
edge and/or evaporates. Upland soil is coarser and more porous. Playa soil is one
of the most important special features of a playa. This clay allows the rainwater to
form a temporary catch-place for the water, and plays a very important role in the
ecology of the High Plains.
In a playa, the Randall Clay goes through cycles of wet and dry. When there has
been no rain and the playa dries out, so does the clay. When the clay dries out it
shrinks and cracks. The cracks can be so deep you cannot touch or see the bottom
of the crack. When the rains come, the water goes right through the cracks and
into the Ogallala aquifer. As the playa fills with rainwater, the clay begins to
expand and the cracks seal up again. So, the playa holds water for awhile.
Not only is the Randall clay important because of how it helps to recharge the
Ogallala aquifer, it is also important because it allows plants to grow in the playa.
These plants provide food and shelter to many different migratory birds, insects
that help the farmers, amphibians, reptiles, and mammals.

Discussion:
1) How are these two soils the same? Different? (appearance, feel, etc.)
2) What do you think makes them different? (winds, plants, water, etc.)
3) Explore some molding activities with the playa clay. What do you notice about
what you can do with the clay?

Name_________________
Date __________________
Soil Samples
1) How are these two soils the same? How are they different?
(Compare their appearances, texture, composition, porosity.)
____________________________________________________
____________________________________________________
____________________________________________________
2) What do you think makes these soils different?
____________________________________________________
____________________________________________________
____________________________________________________
3) Draw a picture of both soils showing the differences in the
soil.

Upland Soil

Playa Soil

Lesson designed by the City of Lubbock Water Utilities Conservation Education Department
406 Muncipal Drive Lubbock, Texas 79403 (806) 775-2586

Soil Searching
Introduction:
Students will learn the basics about soil through explanation and making
independent and group observations.
Students will understand the importance of soils to all life forms.

Materials:
3 soil types- One each in a pie pan
Small plastic magnifiers (5x magnification)
Paper towels, Aprons

Discussion:
What is soil? What is dirt? Is soil important to us? We will answer these questions
and discuss eachone.
What is soil?
Soil is made from many things such as tiny pieces of broken rock, organic matter
(i.e. dead leaves,roots, twigs, dead bugs), water, and air. It takes between 250 and
2500 years for one centimeter of soilto be made!To help you remember what soil
is made of, remember the word SWAPA. It represents the first letter of each thing
that makes soil. Soil, Water, Air, Plants, Animals---SWAPA

Dirt is soil that is out of place. So if you have soil on your clothes, it would be
called dirt, because dirt doesn’t belong on you, it belongs on the ground.

Soil
There are several different types of soils, just like there are several different
types of tennis shoes, barbie dolls, or Hot Wheels. Soil can contain silt, sand, and
clay. We will discuss these in a minute.
There are also different colors in soil. Different soils are used for different uses.
Some soils are best forcrops, some for forests, rivers, and some for your own
backyard!
The three main components of soil are clay, silt, and sand. Clay is the smallest
particle. Silt is medium sized, and sand is the largest particle. Let’s take a look at
the different sizes. Let’s pretend that a marble is the size of clay. A baseball is the
size of silt. A beach ball is the size of sand.
Soils have different names, just like you all have different names. It is easier for
Soil Scientists to examine soil. They can tell the name of soils by examining it. To
find out what type of soil it is, they take samples of soil, look at the texture, the
color, and how it reacts with water. Then they can tell if it is a mixture of sand and
silt, or sand and clay, or a clay soil, etc. A soil that has all three types, sand, silt
and clay, is called a loam. Lubbock’s soil is called Amarillo. Amarillo soil can have
several different colors, depending on the amount of clay, or sand, or silt it has.
SOIL TEXTURE
Clay feels smooth, when it is dry and sticky when wet. Soils high in clay content
are called heavy soils. Clay also can hold a lot of nutrients, but doesn’t let air and
water through it well.
Silt feels smooth and powdery. When wet it feels smooth but not sticky.
Sand feels rough when you rub it between your fingers. This is because it has
sharp edges. Sand doesn’t hold many nutrients.
Can anyone tell me what Lubbock’s soil is made of? Close your eyes and think
about windy days in Lubbock. What color does the sky turn, or what color are the
fields around Lubbock when there are no plants growing?

Usually the color is a reddish/brown. The reddish color is clay! Our soil is called
Amarillo Loam.
SOIL PROFILING
(Show Picture)
A soil profile is the sequence of natural layers, or horizons, in a soil. Each soil
series consists of soils having major horizons that are similar in color, texture,
structure, reaction, consistency, mineral and chemical composition, and
arrangement in the soil profile. Most soils have three major horizons called the
surface horizon, the subsoil, and the substratum.
WHY IS SOIL IMPORTANT?
Let me ask you a question. Why is soil important to us?
One of the most important natural resources is soil. It covers much of the earth’s
surface. Most life on earth depends upon the soil for food. The food we eat is
grown in the soil. Plants are rooted in the soil and get nutrients (nourishing
substances) from it. Animals also get nutrients from eating the plants that grow in
the soil. We build sidewalks, roadways, and homes on the soil. Your desks are
made from trees that were grown in the soil. The clothes we wear are made from
plants. Soils also help filter out pollutants that could contaminate our drinking
water.

Activity:
We are going to look at 3 different types of soil. You all will get to play with dirt!
Who can tell me why I just called it dirt?
1. Each work area should have dry paper towels, damp paper towels, a magnifier,
a spoon, and a pie pan of soil.
2. Demonstrate how to use the magnifiers.
3. Have students put on their aprons, then dump the soil onto a pie pan.
A sk students what they see and list each on their papers. By touching the soil,
students discover the soil
textures.
4. Get the soil wet. Have the kids pinch the soil and rub it between two fingers.
Have students write
down how it feels.
X Conclusion
a. Soil is important to us because it is one of the most important resources for us.
b. It’s important that you and farmers help take care of our soil.

Name:________________

Soils Worksheet
Station 1
1) What color is it?

Station 2
1) What color is it?

2) What does it feel like dry?

2) What does it feel like dry?

3) What does it feel like wet?

3) What does it feel like wet?

4) What else can you tell me
about this soil?

4) What else can you tell me
about this soil?

5) What type of soil is this? Circle
Answer.

5) What type of soil is this? Circle
Answer.

Sand

Silt

Clay

Sand

Silt

Station 3
1) What color is it?
2) What does it feel like dry?

3) What does it feel like wet?

4) What else can you tell me
about this soil?

5) What type of soil is this? Circle
Answer.
Sand

Silt

Clay

Clay

By: Julie Thomas

Aquifer Resources: Hunting or
Harvesting?
Introduction:
Water is a valuable resource on the High Plains. Due to declining aquifers,
contaminated water sources, increasing urban demand, extensive droughts, and
climbing treatment costs— water is worth a lot of money. The Ogallala Aquifer,
stretching from South Dakota to Texas, is the largest underground water source in
the world. Easy access to the aquifer has allowed extensive agricultural
development in West Texas.
Simply put, crop irrigation would not be possible without the Ogallala
Aquifer. The Ogallala is usually around 150- 250 feet below the surface. During
1998, in the 21 counties of the High Plains Underground Water District, 3.5 million
acre-feet were pumped from the Ogallala Aquifer. An acre-foot is 325,851 gallons
or the amount of water that covers an acre of ground 1-foot deep.
Well, a cotton farmer might want to think about how to manage acreage
that includes a playa. The farmer might plant it in cotton—or the farmer might
think about moist soil management and hunting leases instead. Consider Farmer
Frank’s dilemma.

The Problem:
Farmer Frank has a section of land (640 acres) with a 20 acre playa and 20 acres
of playa buffer strips. The remainder of the section (600 acres) is planted in
cotton. He waters both the cotton and the buffer strips. Calculate Farmer Frank’s
income and expenses given the following:

Water Facts:
-It costs $150/ acre-foot to pump water from the aquifer.
-It takes 13 inches of water/acre to grow cotton in Lubbock County (1998
statistics)
-It costs $68/acre to pump water to moist-soil manage a playa wetland (when it
doesn’t rain).
Cotton Facts:
- It costs about $120 per acre to plant cotton (seed, herbicides, pesticides, tractor,
etc.)
- Cotton brings in about $0.50 per pound.
- Irrigation cotton produces about 2 ½ bails per acre.
- A bale of cotton is approximately 500 lbs.
Hunting Facts:
-Hunting leases, permission to hunt on private property, could reasonably earn
$1000 (about $500 per hunter) during duck season and $2250 (about $750 per
weekend) during pheasant season.

Discussion and Extensions:
1) What are Farmer Frank’s farming income and expenses?
(Answer: $ 375, 000 gross; $162,000 expenses; $213,000 net income)
2) Does Farmer Frank make money selling hunting leases?
(Answer: $3,250 gross; $1,360 expenses; $3,250 net income)
3) Estimating that the aquifer is about 80 ft think under Farmer Frank’s land, by
what percentage does farming deplete the aquifer annually? How about moist
soil management in the playa?
(Answer: about 1/80)
4) Functioning playas recharge the aquifer by ½ inch per year. How many more
years can the farmer pump water for irrigation?
(Answer: about 80 years)
5) What advice would you like to give Farmer Frank?

Name_______________
Date________________
Aquifer Resources
1) What are Farmer Frank’s farming income and expenses?
__________________________________________________________
__________________________________________________________
2) Does Farmer Frank make money selling hunting leases?
____________________________________________________
3) Estimating that the aquifer is about 80 ft. thick under Farmer Frank’s
land, by what percentage does farming deplete the aquifer annually?
How about moist soil management in the playa?
__________________________________________________________
__________________________________________________________
__________________________________________________________
4) Functioning playas recharge the aquifer by ½ inch per year. How
many more years can the farmer pump water for irrigation?
________
5) What advice would you like to give Farmer Frank?
__________________________________________________________
__________________________________________________________

Micro-Nature Trail: Let Your
Fingers Do the Walking

Introduction:
This activity will allow students to be more aware of the soil on which they walk
on, along with teaching them about nature trails and how our footprints leave a
mark on nature.

Materials:
Notepaper for each group of 3-4 students
For each group:
3 feet of yarn
10 toothpicks
1 3x5 file card
1-2 magnifying lenses
Construction paper
Scissors
Markers

Explanation:
Nature trails are defined to “teach” the public about nature. Trails lead visitors or
hikers through a natural environment. Markers guide and inform them. This
“micro hike” will enable students to view such things as dead grass, small sticks,
insects, and pebbles as component to soil. Soil is made of many different kinds of
matter. Most soil is made of weathered rocks. This means the rock has been
broken down—some pieces may be large, others may be as fine as dust. Soil also

contains matter that was once living. The remains of dead plants and animals
have become part of the soil. Nature trails are also used for visitors and hikers to
walk upon so that the natural environment isn’t worn down/ destroyed by the
constant walking/ trampling.

Directions:
Organize students in groups of 3-4. Discuss the idea of a “nature trail.” What does
it look like? Why do we have them? Encourage students to make careful
observation of their natural area and provide markers to guide and inform others.
Each group will create a micro-nature trail. Students will work with the length of
yarn to define the trail path. The toothpicks and paper will be formed into flags or
trail signs. Each flag/sign will be marked with a number 1-10. The flag/sign
numbers will refer “hikers” to the 3x5 card. The card will provide a numbered list
of detailed, descriptive information (to help trail hikers note micro-objects or
events along the trail). Once each trail is complete students should be encouraged
to exchange cards and follow one another’s trail.

Guided Thinking:
1) What did you find that you expected to find? What new objects or materials
did you find?
2) How does this activity help you to understand the soil/rock cycle?
3) Is all soil the same? Why or why not?

Name________________
Date_________________
Micro-Nature Trail
1) What did you find that you expected to find? What new
objects or materials did you find?
____________________________________________________
____________________________________________________
____________________________________________________
2) How does this activity help you to understand the soil/rock
cycle?
____________________________________________________
____________________________________________________
____________________________________________________
3) Is all soil the same? Why or why not?
____________________________________________________
____________________________________________________
____________________________________________________
4) How does your trail compare with other groups’ trails? How
is it similar or different?
____________________________________________________
____________________________________________________
____________________________________________________

Build a Wetland
Introduction:
Playa wetlands are the lowest point in a watershed and serve to filter silt and
pollutants, prevent erosion, and reduce flood damage. Though scientists are still
learning more about how playas work, it is evident that they do perform these
important functions. This wetland model can help make these important wetland
functions more understandable.

Materials:
Modeling clay
Plastic shoebox
Disposable diaper (small)
Jar of muddy water
Craft materials such as:
Sponges, toothpicks, cardboard, glue, scissors, paper, pencils, markers

Procedure:
1) Spread a layer of modeling clay in ½ of the plastic shoebox. Shape the clay so it
gradually slopes down (toward the basin) and seal the clay against the shoebox
edges. This clay will represent the upland. Leave the other half empty. This half
will represent the playa basin.
2) Open the baby diaper and roll it (inside out). Position the diaper along the edge
of the clay (where the upland meets the playa basin) to represent a native plant
buffer strip.

3) Ask students to review their knowledge and understanding of playa wetlands
(from their virtual field trip experiences). Check to be sure students understand
the representation of the 3 areas in the shoebox as it models those areas of a
playa.
4) Slowly pour in some of the muddy water (rain water that has collected silt from
the upland). Encourage students to notice that the water is slowed down in the
buffer strip (diaper area). Water will still flow into the playa area. Notice the
rate of flow and the color of the playa water. What is happening? (Buffer or
diaper slows and filters the water flow. The thick mat of plant roots help trap
the silt).
5) Repeat the model demonstration without the buffer (diaper). Note the
differences in rate of flow and playa water color. (water should fill the basin
much more quickly and should look like it includes more upland soil than it did
flowing through the buffer strip).

Discussion and Extensions:
1) What happens when it “rains” in the watershed? What difference does the
buffer strip seem to make?
2) Have groups of 3-4 students build their own wetland models using the craft
materials to represent playa plants and wildlife.
3) Develop hypotheses about how each of the models will manage rainfall. Test
the class models.

Adapted from the Wild About Wildlife! Activity Guide developed by the U.S Fish and Wildlife
Service.

Name_________________
Date__________________
Build a Wetland
1) What happens when it “rains” in the watershed? What
differences does the buffer strip seem to make?
____________________________________________________
____________________________________________________
____________________________________________________
2) Develop hypotheses about how each of the models will
manage rainfall. Test the models and record results.
____________________________________________________
____________________________________________________
____________________________________________________
3) Draw your group’s watershed model, label each part.

Aquifer in a Cup
Introduction:
Students will learn how groundwater gets contaminated and how to prevent
water pollution.

Materials:
1 clear plastic cup
1 piece of modeling clay
1/4” of sand to put in cup
1/2 cup aquarium gravel to put in cup
1 drop food coloring to put in cup
1 bucket of clean water
1 small cup to dip water from the bucket

Explanation:
Underground water sources called aquifers provide irrigation water for farmers
and drinking water for urban dwellers. Cities or homeowners create wells
(pumping systems from the aquifer) by drilling through the soil and rock layers of
the earth. Unfortunately, groundwater can become contaminated by improper
use or disposal of harmful chemicals. Such contamination can pose a significant
threat to human health.

Directions:
Teachers: this will be a class demonstration instead of the students doing this
activity in groups or individually. Ask for some student volunteers to help with the
different steps of the activity (one student pouring sand, another pouring water,
etc.) Make sure to do the activity in front of the class or anywhere that will allow
all of the students to be able to see what is going on during the demonstration.
Pour 1/4” of sand into the bottom of cup (covering the bottom). Wet the sand
completely (leaving no standing water on top of the sand). Encourage students to
see that the water is absorbed in the sand (remaining around the sand particles as
it is stored in the ground and ultimately in the aquifer).
Flatten the modeling clay (like a pancake) and cover ½ of the sand with the clay
(pressing the clay to one side of the cup to seal off that side). The clay represents
the confining layer (the caliche) that keeps water from passing through it. Pour a
small amount of water onto the clay. Let students see that the water remains on
top of the clay (only flowing into the sand below areas not covered by the clay).
Aquarium rocks form the next layer of earth. Place the rocks over the sand and
clay (covering the entire container). Slope the rocks to one side (forming higher
and lower ground). Pour water into the aquifer until the water in the valley is
even with the hill. Students will see the water stored around the rocks (rocks are
porous allowing storage of water within the pores and openings between them).
Students will also notice a surface supply of water (a small lake) has formed. Both
the ground water (underground) and surface water (about ground) could be used
for drinking water.
Put a few drops of food coloring (red shows up well) on top of the hill as close to
the edge of the cup as possible. This simulates illegal disposal of chemicals, motor
oil, and trash (in old wells perhaps). Students will see the color spreads through
the rocks to the surface water and also into the white sand at the bottom of their
cups. This is one way pollution can spread through the aquifer over time.

Guided Thinking:
1) How does groundwater get contaminated?
2) What can students do to prevent water pollution?
3) How does this model illustrate the way in which playas replenish the aquifer?
(rain water is able to percolate down through clay in playa beds—not through
the caliche layer in the upland).
4) How might farmers conserve irrigation water? (use treated waste water, lower
pressure sprinkler systems to increase efficiency, deliver water closer to crops,
etc.)

Name_________________
Date__________________
Aquifer in a Cup
1) How does groundwater get contaminated?
____________________________________________________
____________________________________________________
2) What can students do to prevent water pollution?
____________________________________________________
____________________________________________________
____________________________________________________
3) How does this model illustrate the way in which playas
replenish the aquifer?
____________________________________________________
____________________________________________________
____________________________________________________
4) How might farmers conserve irrigation water?
____________________________________________________
____________________________________________________
____________________________________________________

Plants

Collecting Plants
Classifying Plants
Plant Life Cycle
Parts of a Plant

By: Julie Thomas

Collecting Plants

Introduction:
What kind of plants can you find at a playa? When students go to a playa lake,
they will encounter many different kinds of plants. In this activity students will
collect specimens and take pictures of various plants at a playa lake and
document conditions where each specimen is found. They will also document
where at the playa lake the specimen was found.
When the students return to their classroom, they will be able to classify the
plants using physical characteristics, and use plant books to aid in identification
(see CLASSIFYING PLANTS). Then, using the information, the specimens, and the
pictures, students will construct a display map showing where at the playa lake
the specimens were found.

Materials for each group:
Field:

Classroom:

Plastic bags
Scissors
Index cards
Pencil or pens
Watch
Disposable Camera
Instruction Card (copied onto cards)
Ruler

Display boards
Plant Field Guides
Craft Materials:
Markers
Crayons
Colored Paper
Large map of Playa
Yarn
Hole Punch

Procedure:
FIELD (Day 1):
1) Explain procedures prior to arriving at the playa.
2) Divide the class into groups of 3-4 students.
3) Provide each group with materials.
4) Have teacher take a picture of the group.
5) Have each group move to a different location. Teacher remains at starting
position ( or marks that position).
6) Have groups use compasses to check direction back to the teacher. Have them
document their position on an index card along with names of students in the
group.
7) Groups search immediate area for various plant specimens.
8) Gather specimen (using scissors if necessary) and place in a bag.
9) Photograph plant.
10) Number specimen on bag.
11) Number corresponding card and document information: height, diameter,
description, temperature at base/ top of the plant, soil conditions, time of day,
photograph number.
12) Repeat for each different plant specimen.
13) Teacher processes film prior to the next lesson component.
CLASSROOM (Day 2-3):
1) Students regroup with their team.
2) Groups use specimens and photographs of plants to identify plants using the
field guide.
3) Plant information is added to index cards.
4) Students design a map of their portion of the playa showing where each
specimen was located.
5) Students use map, specimens, photographs and information cards to create a
display of their investigation at the playa.
6) Groups punch a hole in their display board, and then use yarn to draw lines
from their display to the part of the class map it depicts.

Extensions:
Visit the same playa at various times throughout the year and have groups create
a new display each time. Discuss the changes that are seen. Compare the various
displays at the end of the year. Have the students create a timeline to go along
with the displays.

A Note about Cameras:
Make sure that you go over the instructions on how to take pictures with the
cameras before you visit the playa lake. Show students that the numbers on the
camera correspond to the number of photographs taken, and by keeping track
they will more easily match pictures with their specimens. The number of
photographs may influence the number of specimens collected in this activity.
Instead of disposable cameras, digital cameras could be used.

Names______________________________________________
1) Specimen Number ________
2) Photograph Number ________
3) Height of Plant ______________
4) Diameter of Plant ______________
5) Description of Plant _____________________________________
________________________________________________________
6) Temperature at base of plant ________
7) Temperature at top of plant ________
8) Soil Conditions ______________________
9) Time _______________________
10) Location (include drawing of a small map) _____________________
(example: close to path, near the playa, close to the road, etc. )
______________________________________________________
Names______________________________________________
1) Specimen Number ________
2) Photograph Number ________
3) Height of Plant ______________
4) Diameter of Plant ______________
5) Description of Plant _____________________________________
________________________________________________________
6) Temperature at base of plant ________
7) Temperature at top of plant ________
8) Soil Conditions ______________________
9) Time _______________________
10) Location (include drawing of a small map) _____________________
(example: close to path, near the playa, close to the road, etc. )

By: Julie Thomas

Classifying Plants

Introduction:
How are plants organized into groups of plants?
Binary classification keys are artificially and arbitrary schemes that are limited to
the specimens used to create the key. They can, however, be a great aid in
classifying and students should be familiar with their strengths and weaknesses.
In this activity students will create their own binary key in a guided observation of
playa plants. The activity will give them some insight into the way in which the
International Code of Botanical Nomenclature was developed and how it might be
useful. Some students might benefit from an initial classification of other items
with varied attributes—such as buttons or shells.

Explanation:
Plant classification is an attempt to organize the hundreds of thousands of species
of plants into a meaningful scheme that allows us to make assumptions about the
life history, biology, and chemical constituents of various groups. This
classification system was developed by scientists who collected specimens and
organized them into similar groups according to observable characteristics. The
International Code of Botanical Nomenclature, the rules that govern the naming
of plants, currently recognizes seven ranks. Each of these ranks included in one
(and only one) higher rank and has one or more members of subordinate rank.
Scientists use a system, called a binary or dichotomous key, to organize plants by
kingdom, division, class, order, genus, and species.
The International Code of Botanical Nomenclature, the rules that govern the
naming of plants, currently recognizes seven ranks. The terms are in Latin—a
common language throughout the world. Each of these ranks is included in one
(and only one) higher rank and has one or more members of subordinate rank.

The complete classification of, for example, corn, with the names of each of the
seven ranks of corn is:

Kingdom: Plantae
Division: Magnoliophyta
Class: Liliopsida
Order: Cyperales
Family: Poaceae
Genus: Zea
Species: Zea mays
The way corn is classified at each of these seven ranks indicates something about
the plant. The kingdom Plantae indicates that corn is a plant and probably
photosynthesizes using chlorophyll. The division Magnoliophyta indicates that it is
a flowering plant. The class Liliopsida indicates that corn is a monocot- that is, it
as one cotyledon (the first leaf formed on a seedling), and leaves with parallel
veins, and its flower parts occur in multiples of three (three or six petals, three or
six stamens, and so on). The order Cyperales indicates that the seeds store starch
and the flowers lack petals and sepals. The family Poaceae indicates that it has a
unique type of inflorescence, round stems, and a distinctive internal anatomy.
And so on, down to the species level.

Group Materials:
Several Playa Plant specimens
Playa Plant Classification Key
Field Guides

Procedure:
1) Student teams will decide how to group plants into two distinct groups based
on a single characteristic (i.e. serrated leaves, smooth leaves). They will copy
this characteristic onto their binary chart.
2) Progressing one plant group at a time, students will use different
characteristics to continue creating steps of the key until each plant type is
uniquely identified.

3) Teams will consult with teacher and attempt to positively identify each
specimen.
4) Have entire class compare results and use all of the available information to
create a class key.

Discussion:
1) Discuss the strengths and weaknesses of the key. Can it be used to identify any
plant?
2) Did all groups make the same key? Why or why not?
3) Do scientists think they ever have to modify their binary keys? What if a plant is
found at a playa that doesn’t fit into the key?

Name_________________
Date__________________
Classifying Plants
1) Explain the strengths and weaknesses of the Playa Plant
Classification Key. Can it be used to identify any plant?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
2) Did all groups make the same key? Why or why not?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
3) Do scientists ever have to modify their binary keys? What if
a plant is found at a playa that doesn’t fit into the key?
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________

Group Names:

________________________________________________________________________________

Playa Plant Classification Key
Be sure that each step of the key is distinct.
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Plant Life Cycles
Introduction:
Students will learn about the plant life cycle and the important components of a
plant. Students will also learn the importance of plant reproduction.

Information:
Plants change as they grow, just like you do. Every living thing goes
through a cycle of different stages as it grows and gets older. These stages make
up what we call the life cycle. Every living thing goes through a cycle of four basic
stages: a beginning, a growth period, reproduction, and death.
Plants that begin, grow, reproduce and die all in one year are called
annuals. Most trees and shrubs are perennials. They live from one year to the
next and continue to grow and reproduce. Some plants, such as carrots, are called
biennials. This means that they produce leaves and food in one year, and the next
year they reproduce and die.
One way plants reproduce is to make seeds. Seeds are made inside flowers.
Most plants on earth are flowering plants. They are called angiosperms. New
plants sprout from seeds. Most seed plants live on land. Some plants grow
quickly. Some grow slowly. Trees are plants that may take many years to grow to
their full size. They may also take many years to produce flowers and seeds.
Flowers of plants help the plant to reproduce. Reproduce means that the
plant makes more of itself. The flower is the part of the plant in which seeds form.
Like stems, leaves, and roots, the flowers of plants come in all shapes, sizes, and
colors. The colors, sizes, and shapes are not just for show. They are important to

the survival of the plant. Flowers make seeds that become new plants. Seeds have
three important parts. The three parts are an embryo, stored food, and a seed
coat.

Seeds grow in soil. When a seed starts to grow, this is called germination.
First, the hard coat around the seed breaks open. Then, a root grows down into
the soil. A stem grows upward, and the plant’s first leaves begin to open.

The young plant that develops from the fertilized egg is called the embryo.
The embryo already has the beginnings of roots, stems, and leaves. In the seeds
of most plants, the embryo stops growing when it is quite small. When the
embryo begins to grow again, it uses the food stored in the seed until it can make
its food. In some plants, food is stored inside one or two seed leaves.
The outer covering of a seed is the seed coat. A familiar seed coat is the
“skin” on peanuts. The seed coat protects the embryo and its stored food from
drying out. This allows a seed to wait a long time before it’s planted and still be
able to germinate.
To develop into a new plant, a seed needs light, water, and nutrients. After
seeds have formed on a plant, they are usually scattered by wind, animals, or
water. When seeds land in a suitable area, they can sprout, or begin to grow.
Germination (jur muh NAY shun) is the early growth stage of the embryo.
Germination begins when the seed absorbs water from the environment. Then
the embryo uses its stored food to begin to grow. First, the embryo’s roots grow
downward, and then its leaves and stem grow upward. Roots hold the plant in
place so that it does not fall over. As the roots grow, they get longer and spread
out through the soil. There are tiny hairs at the end of each root. These root hairs
soak up water and nutrients from the soil.
Plants need food to live and grow. Animals must find food to eat, but plants
can make their own food. Plants make their food in their leaves. Plants use the
energy from sunlight, water, and carbon dioxide from the air to make simple

sugars that are food for the plant. This chemical process by which a plant makes
its food is called photosynthesis.

A plant’s leaves grow out of its stem. Some stems grow tall and strong. A
tree’s trunk is its stem. Other kinds of plants have stems that are small and break
easily. Some stems grow along the ground or curl around another plant for
support. Stems have lots of tiny tubes inside them. Some tubes carry water and
other nutrients from the roots to the leaves. Other tubes carry food from the
leaves down through the stem to the roots. The food made in the leaves must go
to every cell in the plant.
A flower grows from a bud. Most buds are small and green. They burst
open to show their flowers. Many plants flower in the spring and summer. Some
plants grow flowers at the end of their stems. Other plants have flowers all along
their stems. The flowers make seeds that grow into new plants.
There are many different parts inside a flower. One part makes a powdery
dust called pollen. Pollen travels from one flower to another. The pollen joins with
another part of the flower to make a seed. Sometimes the pollen is blown by the
wind to other flowers. Sometimes bees, birds, or insects carry the pollen as they
go from flower to flower.
A seed starts to grow inside the flower. Once the flower has made a seed, its job
is finished. Its petals droop and fall off, and the flower dies. Inside the seed are
the parts that will grow into a new plant. The seed also stores food that the new
plant can use to grow.
Some kinds of seeds grow inside hard cases. When you crack open the hard shell
of a walnut, you can see the seed inside. This seed is a nut you can eat. Some
kinds of seed grow inside fruits. Apples, cherries, and oranges all have seeds
growing inside. Other seeds, like peas and beans, grow inside cases called pods.
Berries also contain seeds.
Seeds need a good place to grow. Seeds that travel far away from the
parent plant have a better chance of survival. This is because the young plants do
not have to compete with the parent plant for light, water, and nutrients as they
begin to grow. Some seeds are so light that they blow away on the wind.
Dandelion seeds are a good example of this. Other seeds have tiny hooks that

help them stick to animals’ fur. As the animal travels from place to place, the
seeds drop off its body and maybe find a place to grow. When birds eat berries,
they also eat the seeds inside the berries. The seeds go through the birds’ bodies.
Then the seeds fall to the ground in the birds’ droppings. If they land in good soil,
they start to grow and the life cycle of the plant begins again.

Directions:
After giving students information on the plant life cycles, have them draw their
own plant life cycle and ask them to explain in writing the different cycles and
what is happening to the plant in each cycle.

Name_____________________ Date________________
Plant Life Cycles Questions
1. The four stages that a living thing goes through is called its:
a. metamorphosis
b. life cycle
c. germination

2. What are the four stages of a life cycle?
a. a beginning, a growth period, reproduction, and death
b. birth, baby, teen-ager, and old person
c. birth, baby, parent, and grandma and grandpa

3. Flowers that begin, grow, flower, and die in one year are called:
a. perennials
b. annuals
c. biennials

4. What is the purpose of a plant’s flowers?
a. to make food for the plant
b. to take in carbon dioxide and water
c. to make seeds

5. Flowering plants are called:
a. angiosperms
b. gymnosperms
c. woody plants

6. What are the three parts of a seed?
a. root, stem, and leaf
b. flower, leaf, and branch
c. embryo, stored food, and a seed coat

7. What is it called when a seed first begins to grow?
a. germination
b. gymnosperm
c. angiosperm

8. What does a seed need to develop into a new plant?
a. light, water, and nutrients
b. soil, warm temperatures, and water
c. soil, air, and water

9. What is the purpose of the roots of a plant?
a. hold the plant in the ground and absorb water and nutrients
b. capture sunlight and take in carbon dioxide to make food
c. transport food the plant has made

10. What is the purpose of the leaves of a plant?
a. give the plant shade
b. capture water
c. make food for the plant

11. What is the chemical process by which a plant makes its food?
a. germination
b. photosynthesis
c. life cycle

12. What is the purpose of the plant’s stem?
a. move food, water, and nutrients through the plant
b. make food for the plant
c. store nutrients and water

13. What does a flower grow from?
a. a stem
b. a leaf
c. a bud

14. What is the purpose of the flower?
a. to look pretty
b. to smell pretty
c. to make seeds that grow into new plants

15. Nuts, fruits, and berries all contain:
a. leaves
b. seeds
c. flowers

Plant Life Cycles Answers Multiple Choice
1. b
2. a
3. b
4. c
5. a
6. c
7. a
8. a
9. a
10. c
11. b
12. a
13. c
14. c
15. b

Found at: http://ashleejkoenig.com/portfolio-design-internship.html
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The Parts of a Plant
Introduction:
Students will learn the different parts of a plant and why each component is important for
making the whole plant work effectively for its survival.

Information:
Plants are similar to humans. Just like us, plants need food, water, and energy (from sunlight)
to survive. These things are called necessities. The parts of a plant, much like the body parts
of a human, each have their own function in order to help plants to attain the necessities of
survival.
The plant kingdom is comprised of three main types. You’ve most likely seen each type of
plant and haven’t even realized they were a different type of plant. The three types of plants
are: Fungi, Protista, and Monera.
Fungi are often considered their own type of plant. If you’ve ever seen a mushroom then
you’ve seen a type of fungi. Fungi plants are not only mushrooms they also include yeasts
and molds. Fungi are parasites. Parasites survive through a host. What this means is they
receive food and energy through their host in order to live. You’ve probably seen mold
growing on food. In this case, the food is the host for the mold. Without the food the mold
cannot survive.
The group of plants the fit the category of Protista are multi-cellular. This means they are
made up of more than one cell. There are approximately 60,000 living species including
algae. One member of the algae family is seaweed.

Technically Monera is not a type of plant. However, the species that fit into the Monera
group can be found on plants. Monera is bacteria. Bacteria are found on every living thing.
Some bacteria are good and help ward off diseases. Other
bacteria can be transplanted from plants to humans if the plant is touched by the
human hand. These bacteria can cause diseases.
The Parts of a Plant
Every plant is made up of four main parts: roots, stem (or trunk), branches, and leaves. Life
for a plant begins with a seed, turns into roots, and then expands to leaves, flowers or fruit
to complete a cycle.

Now let us see the parts of the plant one by one with their functions:

The Root
The root is the beginning and main source for the growth of a plant. The roots are very
strong and help the plant to remain healthy. If the roots have a disease, normally the entire
plant has a disease. Sometimes plant roots find their way to the surface where they can be
seen. Those are called taproots, or shoots. In many plants, these shoots can turn into new
plants of the same kind a few feet away.
Some plant roots have several tiny hairy-like roots reaching out from the stem. If it looks like
a bunch or clusters, they are called fibrous roots. Grass has a fibrous root system, as do
onions.
Some plants grow in marshy places and have a special type of root called respiratory or air
roots. These plants do not normally root in the soil, but grow upon other living. Some of
these plants are orchids, cattails, the Indian Pipe, and Rhizophora.
The function of the root system is to attach the plant firmly to the soil. This is called fixation.
The other function is to suck water and mineral salts from the soil. This is called absorption.

The stem
The absorbed water and mineral salts are carried to the rest of the plant through use of the
stem. The stem is also responsible to carry the nutrients absorbed by the leaves to other
parts of the plant. Leaves and roots will take in nutrients and disperse them throughout the

entire plant. The stem also helps the plant to stand erect. Some plants have hard and strong
trunks, while others are soft and flexible. There are still other plants that are too weak to be
erect and normally travel across the ground such as a pumpkin. Other plants are weak, but
need to have support and usually attach themselves to stronger elements. These
plants include vines, tomatoes, and weeds, and are termed as climbers.
Leaf
Have you ever observed a leaf? It is a very busy part of the tree. It is the chief food
manufacturing organ of a plant. The typical leaf consists of a stalk (petiole) and a blade the
thin, flat, expanded Part of the plant. It is normally green in color in the mid-term of the
season’s cycle. When the days become shorter, they begin to turn into fall colors. The green
indicates the presence of the chemical chlorophyll and while it is green, it manufactures food
using the sun, water and a gas called CO.2 The lower side of the leaf has many tiny openings
called stomata. Air enters the leaf through stomata. The leaf takes CO2 (carbon dioxide) from
the air, which is its main nutrient. The process by which plants prepare their own food from
air, water and sunlight is called photosynthesis. Since leaves are the main part, they are
better known as the food factory.
Flowers, fruits and seeds:
There are two types of flower plants, flowering and non-flowering. Flowering plants include
Roses, jasmine, tulips, trees and wildflowers. Non flowering plants include ferns, algae, grass
and some weeds.
Examples of fruit trees that are flowers are apples, oranges, peaches and pears. Plants on the
ground can also have flowers that turn into fruit or vegetables like the watermelon, or
pumpkin. Inside the fruits and vegetables are seeds. These seeds are used to start a new
plant that will grow into a fruit or vegetable just like the parent plant. This process is called
germination.

Plant Cycle
Flowers change into fruits and fruits have seeds inside them.Seeds grow and turn into plants
and this is known as the plant cycle. The plant cycle goes from a seed to seedling (baby) to
flowers, to fruits, and back to seeds again.

Directions:
Teachers: While explaining to students the information about parts of a plant, use the
diagrams as a visual.
After explaining the information, the students will work in groups to identify the different
parts of some native and some playa plants. There are 10 plants to identify, so you can break
up the students into 10 different groups, one plant for each group, or you can have 5 groups
and have 2 plants dispersed between those five groups. Ask them what makes those parts of
the plant so important to its survival. After several minutes when everyone looks finished,
ask each individual group to get up and present to the class the plant they identified and the
importance of each part of the plant to its survival.
There are also fun facts about each plant that the students can read aloud to the class as
they are up to present their plant.

Parts of a Plant

http://www.tutorvista.com/biology/parts-of-a-plant-diagram

Parts of a Flower

Found at: http://www.naturenorth.com/summer/fruits/fruits.html

Frog Fruit
Phyla nodiflora

Fun Facts
The Frog Fruit is a good larval food plant for White Peacock, Buckeye, and Phaon
Crescent Butterflies. The Frog Fruit is a good butterfly host. Host plants are the
primary items that transform a butterfly garden into a butterfly habitat. A good
habitat is necessary for the lifecycle of a butterfly.

Found at: http://www.butterflyfunfacts.com/butterflyplants.php
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Indian Paintbrush
Castillja coccinea

Fun Facts
Dyes have been made from Indian paintbrush.
Indian Paintbrush is found in most of the United States and also Canada.

The flower on the Indian Paintbrush are edible! They were once used by various American
Indian tribes as a condiment along with other fresh greens.(CAUTION:DONT EAT THE ROOTS
OR THE GREEN PART OF PLANT-as they could become toxic).
The Chippewa used the Indian Paintbrush as a hairwash. They believed it made their hair
more glossy and added body to their hair. They also used it to treat rhematism. The plant
contains salenim, which has been cited for it's effectiveness for these purposes.
The Nevada tribes used it to treat venereal diseas and to enhance their immune system.
It has been shown to have similar health benefits as garlic does, but only if the flowers are
eaten in small and moderate amounts,
Last but not least other native American's used it as the name suggests---a paintbrush!

Information found at: http://www.squidoo.com/legaleye
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Picture found: www.google.com

Red Yucca
Hesperaloe parviflora

Fun Facts

Yucca was used by ancient Native Americans as an effective shampoo, the fruit as a food
source, and the fibers were used to make cordage for baskets, sandals, mats, string and rope.

Native Americans used yucca for medicinal uses for the treatment of arthritic pain and joint
inflammations, but the mechanism of action is not fully understood.
Yucca leaves can be used after drying, by preparing by splitting lengthwise and allowing to air
dry, and brewing as a tea.
It is best to avoid the use of the roots, as they are toxic in large amounts and can cause
cramping and diarrhea.

Information found at: http://www.angelfire.com/art/nativeherb/yucca.html
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Picture Found: www.google.com

Spotted Evening Primrose
Oenothera canescens Torr. & Frém.

Fun Facts
The petals open up at night and closes in the morning.
Evening Primrose Oil (EPO) has rich stores of Gamma-Linolenic Acid (GLA), a fatty acid that
plays an integral role in maintaining immune and inflammatory response. Scientific research
suggests that Evening Primrose Oil may help alleviate certain skin conditions, lower
cholesterol, and promote nerve health in diabetics.
Evening primrose was widely used by American Indians to treat a range of conditions
including gastrointestinal upset, asthma, hemorrhoids and female health conditions. The
Native Indians also consumed evening primrose, including the seeds, as food.

Information found at: http://www.spectrumorganics.com/?id=45
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Devil’s Claw
Proboscidea louisianica

Fun Facts
They are cultivated in gardens of Native Americans throughout the southwest and are
cooked and eaten as a vegetable. The nutritious dried seeds are rich in oil and protein and
can be shelled and eaten. Sometimes the oily seeds are used to polish ollas.
Claws gathered for basketry were sometimes buried to preserve the dark black color. The
dried capsules are soaked in water and the long, curved claws are split lengthwise into
narrow strips. The pliable black strips (like strips of black leather) are tightly coiled around
bundles of beargrass leaves to produce the dark patterns. Since the black color is part of the
actual capsule, and not a dye, it will last indefinitely and makes a striking contrast with the
white yucca leaves.

According to Native American folk lore, multiclawed pods were avoided by some basket
makers because of the increased likelihood of having twins.

Information found at: http://waynesword.palomar.edu/ww0801.htm
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Honey Mesquite
Prosopis glandulosa

Fun Facts
Many people, especially ranchers, consider the tree a nuisance because they believe it
competes with rangeland grasses for moisture. In many parts of Texas, particularly West and
Central Texas, the proliferation of mesquite is blamed for lowering of groundwater tables.
The tree's flowers provide a nectar source for bees to produce mesquite honey (monofloral
honey), which has a characteristic flavour.
The bean pods of the mesquite can be dried and ground into flour, adding a sweet, nutty
taste to breads, or used to make jelly or wine.
Mesquite leaves were once used medicinally; water infused with the leaves can be used as
eye drops.
Mesquite wood is hard, allowing it to be used for furniture and implements.
As firewood, mesquite burns slowly and very hot. When used to barbecue, the smoke from
the wood adds a distinct flavor to the food.

Information found at: http://en.wikipedia.org/wiki/Mesquite
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Longbarb Arrowhead
Sagittaria longiloba

Fun Facts
It is native to the southwestern United States and parts of Mexico and Nicaragua, where it
grows in slow-moving, stagnant, and ephemeral water bodies such as ponds and small
streams, and sometimes disturbed and cultivated habitat such as rice fields and irrigation
ditches.

Information found at: http://en.wikipedia.org/wiki/Sagittaria_longiloba
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Pink Smartweed
Polygonum pensylvanicum

Fun Facts
The nectar of the flower attracts many different insect species including long and shorttongued bees, small butterflies and moths. In addition it is an excellent food for waterfowl
including ducks, geese, doves, and other game and non-game species. Furthermore, the
dense foliage provides excellent cover for immature waterfowl, marsh birds, and wintering
pheasants.

Information found at: http://www.lorenzsokseedsllc.com/pennsylvania-smartweedpolygonum-pensylvanicum/
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Squirrel Tail BottleBrush
Elymus elymoides (Raf.) Swezey

Fun Facts
In general, squirreltail is classified as fair forage for cattle, horses, and sheep. Sheep prefer it
in the early spring. It may be consumed in late summer and early fall after inflorescences
have broken and fallen. It is unpalatable during the winter. The sharp pointed callus and
awns may cause injury to soft tissue. Awns may contaminate fleece.

Information found at: http://extension.usu.edu/range/Grasses/squirreltail.htm

KEY
Squirrel Tail BottleBrush
Elymus elymoides (Raf.) Swezey

Stem
Roots

Texas Sage
Leucophyllum frutescens

Fun Facts
The dried leaves and flowers can be brewed into a good bedtime herbal tea that is said to be
useful for treating colds and flu’s.

Sage is held sacred by many Native American Indians, because of its effective purifying
energies. It heals by bringing the patient back into balance and cleanses the body and mind
of negative spirits and impurities. It played an intricate part in ancient, as well as current
ceremonies and was often included as an ingredient in a mixture called Kinnikinic, and then
smoked in a pipe or used was used externally for smudging.

Sage is a traditional choice for burning and smudging for the Native Americans because of all
of the herbs, it is one of the best for cleansing. Medicine People used this herb on people
who were ill, to bring them back from the negative place where their body and soul laid.
Today, sage is often used in smudging ceremonies for those who are seeking balance and
pure thought, spirit and body. An updated smudging ceremony can be performed by nearly
anyone who wishes to relieve their worries, open their mind, clear negative thoughts and
feelings, harmonize the body and de-stress the spirit. It is often used when a person faces a
personal difficulty, when negative luck has seemed to follow, prior to a major transition,
within a new house, over a new baby or following a major emotional difficulty. In a sense,
whenever a person feels "out of balance" or unlucky.

Information found at: http://www.angelfire.com/biz2/turquoisebutterfly/sage.html
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Creative Writing

Poetry Writing
Creative Writing
Jose’s Buffalo Hunt Reading

By: Sarah Le

Poetry Writing and Reading
Introduction:
In this activity students will practice their skills in analyzing a piece of written work in the
form of poetry. Students will practice their poetry writing skills as they write a poem of their
own about a place or things in nature that make them feel at peace.

Teachers:
Before reading aloud the poem, make sure to emphasize that they LISTEN! If it helps them to
close their eyes, let them do so. Read the poem aloud. If there are terms that you think need
explaining, do so after reading. Then, ask your students what they think the poem means?
Make sure to reassure them that there are NO WRONG ANSWERS! Hearing different
thoughts/ opinions is a good way to learn. What kind of imagery (ideas that have to do with
physical sensations--touch, smell, taste, sound, movement, and especially sight) is used?
Images will help students experience things vividly. How does the poem make them feel?
After analyzing the poem, allow students to write one of their own. Ask them to write of a
poem about a place/ things in nature that make them feel peaceful. Make sure to remind
them to be descriptive with their words, using similes and metaphors; they are painting a
picture with their words.
When students are done writing, you could ask some students to volunteer to read their
poem aloud. While the student is reading, the other students should be listening intently.
After the reading, the students can draw a picture of what they imagined from listening to
the descriptive words of their fellow classmates poem.

Assessment:
Poetry is a way of sharing deep emotion and feeling. You can tell that Wendell Berry finds
peace in the nature that surrounds him.

Ask students:
Do you think that Wendell Berry’s love for nature affects the way he treats nature?
If we are emotionally tied to a place/ things, we will work to care for it and preserve it.
Writing down how we feel by using imagery is a great way with sharing with other people
what is important to us.

The Peace of Wild Things
When despair for the world grows in me
and I wake in the night at the least sound
in fear of what my life and my children's lives may be,
I go and lie down where the wood drake
rests in his beauty on the water, and the great heron feeds.
I come into the peace of wild things
who do not tax their lives with forethought
of grief. I come into the presence of still water.
And I feel above me the day-blind stars
waiting with their light. For a time
I rest in the grace of the world, and am free.
— Wendell Berry

By: Sarah Le

Creative Writing
Introduction:
In this activity students will practice using their creative writing skills by writing a short story
with an object of nature (tree, bird, rain, grass, etc) that will be the main focus of the story.

Teacher:
Before starting this activity, it may be helpful to discuss with the students what is needed to
shape a good story: clearly defined focus, plot, and point of view, clearly defined characters,
clear dialogue, setting, etc.
Allow your students to choose a natural object of their choosing. If they have a difficult time,
take a walk with the class outside to help them get ideas. Once they have made their choice,
instruct them to use that object in their story. That natural object can be the main character,
or it can just be a part of the story, but make sure that it is found throughout the story that
they are writing. The object itself can be the main character, and though it may not have
human characteristics, the story can be told from the point of view of the natural object. A
good example of this is the book The Giving Tree by Shel Silverstein. Give the students the
freedom to write the story the way they want it.
After the students are done writing, have them break up into groups of 2-3. Have them read
their stories aloud to one another. As the other student/s in the group are listening, have
them write down what they liked about the story, what they didn’t understand about the
story, and what they might change in the story to make it better. This will be a good exercise
to learn how to critique in a constructive and friendly way to help their fellow classmates
improve on their writing.

