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INTRODUCTION
What is the Earthmobile?
The Southern California that we know was not always a metropolis of millions of
people. Who and what might have lived here before us? What will be here 500 years
from now? Through the resources of the Natural History Museum of Los Angeles
County and the generosity of the Maxwell H. Gluck Foundation, students can now use
the Earthmobile Program to look through "windows in time" to examine the past,
present, and future. The Earthmobile will reveal interrelationships between the living
and nonliving components of our world, and allow students to examine the impact of
their own actions on the environment. The overall program blends science and social
studies within a unit addressing California Native American cultures and the means by
which we can learn about them. The Earthmobile program takes place both in the
truck and in the classroom.
What will the students be doing inside the Earthmobile?
The Earthmobile is set up like an excavation site
and field laboratory. Students will become archaeologists
and work in teams as they excavate artifacts and other
natural materials carefully. Tools used by the students are
similar to those used by real archaeologists. Students will
record their findings in field notebooks by drawing a sketch
and noting the location of their find. They will further analyze
their items using a field guide designed to help them understand
the relevance of their item to the Chumash culture.Students will
be introduced to methods used in scientific inquiry, including
observation, data collection and hypothesis formation.

What happens in the classroom?
Inside the classroom, students will have an opportunity
to touch and explore a collection of artifacts, made
from local natural resources, representative of the
unique lifestyle of the Chumash of approximately
500 years ago. The artifacts and natural objects
will help students understand what the daily lives
of the Chumash were like before the missions.
The interrelationships between animals, plants,
and humans from the local chaparral environment
will be explored.
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How to use this guide

These and the other activities included in this
guide can be used to create an entire integrated
unit. Each activity has been identified with its
suggested sequence (pre-visit vs. post-visit) and
the focus (mythology, ecology, data collection). In
addition, process skills encountered in each activity,
based on guidelines in the Science Framework for
California Public Schools, have been indicated.
Necessary worksheets have also been included, as
well as extensions, or ideas for additional activities.

The Earthmobile Teacher Guide was designed to
provide teachers with ideas and suggestions of
how the Earthmobile experience might be
incorporated into a science or social studies unit,
or a pre-existing curriculum about Native
Americans or Archaeology. Furthermore, the
student activities conducted onboard the
Earthmobile, as well as those presented here,
reflect an emphasis on science investigation and
basic science process skills including observation,
data collection, and drawing conclusions.

This guide is divided into three concentration
areas which represent the major themes of the
Earthmobile: the Chumash, Archaeology, and
Ecology.
Each of these sections includes FAQ's or Frequently
Asked Questions that provide background
information, for teachers or students, to provide
additional context for the activities or area of
study. Finally, an Appendix at the end of the
guide includes a career page, field trip suggestions,
a list of useful library and web resources, as well
as a glossary.

The curriculum activities were designed to meet
recommendations of the Science and HistorySocial Studies Frameworks for California Public
Schools. They were written and developed by
classroom teachers and museum educators from
the Los Angeles area, with the intention of
providing interdisciplinary lessons for grades
three through five that could be easily adapted
to a variety of learning environments.

The Earthmobile is a unique opportunity for
blending formal and informal (non-classroom)
learning, with each approach complementing the
other. Students will encounter a more enriching
experience on the Earthmobile if the concepts of
Native Americans and archaeology have been
introduced in the classroom,
through activities or reading.
A set of core activities listed below have been identified as being
Likewise,
understanding
particularly helpful in enhancing the Earthmobile experience. The
native cultures and science
core activities are designated with a sun symbol and include:
process skills like observation
and measurement (common
Clues from the Past
14
curricular
goals for elementary
Chumash Rock Art
18
teachers) can be introduced or
A Puzzling Process
28
reinforced through students'
experiences on the
All Tied Up - An Ecological Web
46
Earthmobile. Whether your
focus is social studies or science, making the
Earthmobile visit an integrated part of your
Chumash Pictographs
unit of study is a relatively simple step that
can greatly enhance student learning.
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ASSESSMENT
One way to assess student learning surrounding
the Earthmobile visit is to identify student
preconceptions and to determine progress in
student understanding. In most cases, students
already have some ideas of a new topic or area of
study, having gathered information from experience
in the world around them. Unfortunately, these
preconceptions may be inaccurate, and are often
difficult to adjust or dispel altogether. Use one of
the following assessment activities to identify
students' misconceptions.
What I Know, What I Know Now
This assessment activity would begin before the
unit starts. Tell students to fold a piece of paper
in half lengthwise, then open the paper to create
two columns. Label one column "What I Know
About the Chumash" (or "Native Americans" or
"Archaeology", depending on your focus.) Ask
students to write what they know about that
topic. Encourage students to really write down
what they think, even if they are not 100% sure
if it's right. You might prompt them with questions
like "What did they eat?" or "Where did they
sleep?" Once students have finished this column,
ask them to write the date at the bottom of the
column. Then collect the papers.
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At the close of the unit, redistribute the papers
and ask students to label the second column
"What I Know Now." Ask students to reflect on
their original comments and make any
corrections or additions in the second column.
This assessment provides the teacher with a
real sense of what knowledge was incorporated
by the student during the unit of study.
Responses could be used to better understand
student interests within the unit, perhaps leading
to other topics for future study. Teachers might
also use the assessment to evaluate student
understanding, perhaps by tallying accurate
statements or by using a rubric which
establishes the extent of understanding by
the student.
After completing the Earthmobile, or a unit
on Native Americans or Archaeology, lead a
class discussion about what questions students
still have about the topic. Record important
questions on the chalkboard or a poster.
Determine the best method to research
the answers to their questions.
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THE CHUMASH
A posed photograph of Chumash elder Rafael Solares
wearing traditional dancing regalia and body decoration.
The French scientist, Leon de Cessac, photographed
Rafael in 1878 during his years excavating Chumash
sites.

RESPECT FOR NATIVE PEOPLE
The respectful treatment of all persons is one
of the most important lessons for students to
learn and practice in daily life. With this lesson
in mind, it is necessary for adults as well as
students to be aware of language and practices
that may be disrespectful of Native people.
Indian or Native American?
Native people sometimes differ in opinion
concerning which of these general terms
should be used. Some find that "Indian" is
misleading because the term is based on
Christopher Columbus' misguided notion
that he had actually arrived in Asia, referred
to then as the "Indies:"
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Others prefer the term "Indian" because
Native American can refer to anyone born
in the Americas, including persons of
European, Asian, or African ancestry. While
there is some disagreement over the use of
these general terms, there is agreement
concerning the use of specific tribal names
such as Chumash, Pomo, or Tongva. These
specific group names are usually much
preferred by Native people. Many Native
groups also prefer special Indian names.
For example, the Navajo call themselves the
Dineh ("the people").
This curriculum guide uses both Native
American and Indian in general reference
to Native people.

FAQ's
FREQUENTLY ASKED QUESTIONS ABOUT THE CHUMASH CULTURE
Where did the first Californians come from?
Archaeological evidence suggests that hunting
and gathering peoples have lived in Southern
California for many thousands of years.
Scientists today suspect that the distant
ancestors of today's Native Americans crossed
from Asia to Alaska during the last Ice Age,
when low sea levels exposed a broad "land
bridge" between the two continents.
Archaeologists are not sure when the first
people came to North America, but speculate
that those who crossed were hunters, who
followed herds of game and were unaware of
their passage to another continent. Most
archaeologists think that the earliest groups
of people arrived in North America at least
15,000 years ago. It is important to realize that
while these are presently the most common
theories regarding the origins of California
peoples, accepted theories in archaeology as
with other sciences, may change as new clues
are discovered.
What tribes lived here?
Archaeological evidence suggests that the many
different groups of Indians that lived in California
were as diverse as the environments that they
depended upon. The most recent tribes to live in
this region were the most technologically advanced,
leaving behind beautifully made artifacts and art.

The Chumash and Tongva/Gabrielino groups
spoke different languages because they came
into the area from different locations. However,
once in the Southern California region, these
groups shared a similar lifestyle because they
shared the same environment. The land they
lived on dictated what the local Native
Americans ate and yielded the same raw
materials for both groups to make houses,
clothing, and tools. Archaeologists find similar
artifacts in Chumash and Tongva/Gabrielino
excavation sites, indicating that the two groups
interacted with the land in similar ways.
Archaeologists believed that these groups
interacted with each other through trade.
For instance, Chumash artifacts such as
bowls, pipes and ceremonial effigies have
been found made of soapstone or steatite,
an easily carved and valuable stone found
in abundance on Catalina Island (an area
occupied by the Tongva.) Although the
two groups interacted and shared similar
environments and material cultures, the
Chumash and the Tongva were two
separate peoples, with different languages,
customs and beliefs. The Earthmobile
focuses specifically on the Chumash
culture and way of life; the background
information and activities that follow
therefore relate to that unique Native
American culture.

Two tribes that inhabited the Southern California
area were the Chumash and the Tongva. (The
Tongva were called Gabrielinos by the Spanish
settlers.) The Chumash culture extended from
Malibu Canyon north to San Luis Obispo and
inland to the western edge of the San Joaquin
Valley. The northern Channel Islands were also
part of the Chumash territory. The Tongva/Gabrielino
occupied most of today's Los Angeles and Orange
Counties, including adjacent offshore islands, such
as Santa Catalina Island. The map on the previous
page shows the locations of these and other
Southern California tribes.
The Natural History Museum of Los Angeles County
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How did they live?
The Chumash were hunters and gatherers
rather than farmers; they were able to collect
plenty of food without the use of agriculture.
They lived in large villages of up to 1,000
people along the coast, while inland, they
lived in smaller villages and hunting camps.
Chumash lived in houses called 'aps. The
frame of the 'ap was made from bent willow
branches covered with bulrush reeds.These
dwellings are also sometimes referred to as
tule houses because "tule" is the Spanish
word for bulrush.
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The Chumash society centered around the
village. Responsibilities were divided among
the members of the village. Some people
specialized in making plank boats, while
others made the shell beads that were used
for money. A chief ruled each village and a
religious leader, or shaman, presided over
ceremonial life and cured the sick.
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Where did the Chumash get their food?
The women did much of the food gathering
and preparation. Much of the Chumash diet
came from plant resources, and in the
chaparral community of the Santa Monica
Mountains, they found a large variety of
berries, nuts, and seeds. Acorns from coast
live oak trees were a major staple because
they could be stored for long periods of time.
To make the acorns edible, the women first
shelled the nuts, then ground them into a
meal using a mortar and pestle. One kind
of mortar still visible in the Santa Monica

order to leach out the tannic acid. Once
the bitterness was removed, the meal was
placed in a basket with red-hot stones to
be cooked into a thick gruel or fried on flat
steatite pans into a tortilla-like bread.
In addition to acorns and other plant life,
the land yielded other sources of food,
such as mammals, birds, and reptiles,
which Chumash men hunted with bows
and arrows, snares, and spears. The sea
also served as a valuable source of food
for the local Native Americans. The people
waded into the water to collect abundant

A tomol, or plank boat, made from driftwood, preferably Redwood trees

Mountains and many other Southern
California areas is the bedrock mortar.
These bowls or holes were ground into
flat bedrock surfaces, often found at the
base of oak trees. (The Earthmobile
features some of these bedrock mortars.)
Portable mortars were also made from
smaller rocks.
Untreated acorn flour contains a bitter
chemical called tannic acid which makes it
inedible. To avoid this unpleasant taste,
Native Americans treated the meal by
repeatedly pouring warm water over it in

shellfish or they paddled large plank boats
into deep water to catch fish with hooks
made of shell. Their plank boats, called
tomols, were made of driftwood which was
split, shaped, sanded and essentially
"sewn" together with rope made from
milkweed plants. (Redwood was the wood
of choice, although pine was sometimes
used; local oak trees were not suitable for
making planks.) The largest boats could
carry about a dozen people and plenty of
cargo. They were also used for travel and
trade between coastal villages and the
islands.
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What do we know about Chumash rock art?
The shamans, or religious leaders, are thought to
be the creators of most of the rock art found in
Chumash territory. Petroglyphs and pictographs
are the two different types of rock art that have
been discovered. Petroglyphs were formed when
an artist, using hard stones, "pecked" at the
surface of the rock to remove its dark surface.
Pictographs are painted designs that were created
by using pigments from different colored minerals.
Some pictographs were created in small caves,
probably for private rituals, while others were
painted on large surfaces, apparently for public
display. We do not know the precise meaning of
the art, but we have learned from 18th and 19th
century interviews with tribal elders that much of
the art was created to reach the spirit world during
religious ceremonies. These ceremonies were
held for rituals such as initiations, healing, or creating
magical control over animals or people. Rock art
may also have been created for reasons that had
little to do with religion, but rather to indicate
tribal boundaries or to record historical events.
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What happened when the Europeans arrived?
An expedition led by Juan Rodriguez Cabrillo
sailed up the coast of California in 1542, just
50 years after Columbus landed on the east
coast of North America. Other explorers came
through the area over the next two hundred
years, but the lifestyle of the native groups
remained reasonably untouched until the 1770s.
It was then that the first of the Spanish Catholic
missions were built in California.

What can the study o f Native Americans teach us?
We have much to learn from the way past peoples
interacted with the animals, plants, and resources
that still share our land today. This knowledge
provides an invaluable perspective that allows us
to make intelligent decisions about the way we
live on the Earth. One of the goals of the
Earthmobile is to share this Native American
perspective with the next generation of
Southern Californians.

The Indians were quickly converted and forced
to live at the missions. There they were taught
European trades including farming, stone
masonry, tilemaking and woodworking.
Unfortunately, it only took a short time for the
European diseases and lifestyle changes to
decimate the Native American population and
destroy their culture. By 1827, when the
Mexican government finally took over the
missions and declared the Indians free, these
native cultures were almost completely
destroyed.
Are there Native Americans living in California today?
Many descendants of the Chumash live in
Southern California today, although primarily
in Ventura, Santa Barbara and San Luis
Obispo Counties. In addition, there is a
federally recognized Chumash community in
Santa Ynez where more than 100 people of
Chumash descent are now living.
California holds the largest population of
Native Americans and the most reservations
in the United States. There are
approximately 333,000 (Census 2000) Native
Americans living in California and more than
100 reservations and rancherias. The city of
Los Angeles has the second largest urban
Native American population in North
America (53,000 Census 2000).

The Natural History Museum of Los Angeles County
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core activity

CLUES FROM THE PAST
pre-visit

FOCUS:
Native American culture, Archaeology
OVERVIEW:
Students will match pictures of familiar
objects with pictures of Chumash artifacts
and natural objects in order to understand
the natural resources that the Chumash had
available. These materials are oftentimes
lost as they decay over time, providing
archaeologists with only a few clues to the
past.
PROCESS SKILLS:
Observing, Communicating, Comparing, Inferring

ACTIVITY TIME: 30 minutes
MATERIALS:
For each group of 2 students:
• 2 pairs of scissors
• Picture cards (masters provided)

NEW WORDS:
archaeology
artifact
decay
natural resources

Procedure:
1. Begin the discussion by asking the students
the following questions:
- What objects in your house can tell you
about how your family lives? (You may
want to bring a few items from home to
illustrate this concept.)
- What can you learn from these things?
2. Explain that the families of the local Native
Americans had already been there for many
thousands of years when the Europeans
came to the Americas. Ask the students how
we might find out about how the early Native
Americans lived since they have no historical
records about their culture. What might they
have left behind that would tell us about them?
3. Introduce the term archaeology and artifact.
Explain that archaeologists use artifacts and
other remains to learn about past cultures.
Archaeologists compare objects from other
cultures, including our own, to determine
their use. They may also use clues from the
context, or area surrounding an artifact, to
hypothesize what the object was made of
and how it was used.
(See Archaeology FAQ's section for more information)

4. Distribute one set of the Chumash artifact
cards and one set of present-day object
cards to each group. Have the students cut
them out, but keep the groups of cards
separate for the next step.
5. Ask the student teams to take a few moments
to look at the images on the cards and
hypothesize, or make a guess, about which
Chumash objects have the same use as our
present-day objects.
6. Each team of students should work together
to match the Chumash cards to the present-day
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EXTENSIONS:
object cards. Students will work like archaeologists,
trying to piece together clues from the past, and
compare past objects to present-day ones.
7. Call on students to share their answers
with the class. Refer to the ANSWER
KEY for the correct matches.
8. Next, you may choose to discuss with the students
these three related topics. Have the students
keep their matched cards out in front of them
for reference.
- What materials do you think were used by
the Native Americans to make the artifcats
and natural objects? The Chumash artifacts
were made from natural resources, items that
are found in nature. California was once
abundant in natural resources such as shells,
plants, water, animals, etc. Today, we have
fewer resources as the human population
increases and we overuse the land's resources.
- What are the present-day objects made out
of? Do we use the same materials as the
Native Americans did to make the objects
today? Why or why not? Do you think our
present-day objects will still be around in 500
years? What can we do to lessen our impact
on the Earth? Ideas include: make objects
out of recycled materials, or from biodegradable
materials. Reusing or recycling things will
create less trash today.

1. Bring to class and show some of the presentday objects that are referred to on the picture
cards, such as money, food, bowl, fishhook,
mortar and pestle, and a dull knife. Hold up
or pass around these objects to the class as
they are discussed.
2. Have the students choose three objects that
tell about themselves and give some clue to
their interests or personality. Ask the students
to bring the objects to school in a brown paper
bag. Pass the bags out to the students and ask
them to write a list of how the objects might
be used and what clues they give about the
owner of the object.

ANSWER KEY:
CHUMASH OBJECTS
PRESENT-DAY OBJECTS
D. fishhook
1. shell fishhook
A. house
2. tule hut or 'ap
G. shopping bag
3. basket
H. steel knife
4. stone knife
F. bread/tortillas
5. acorns
J. boat
6. tomol (plank canoe)
C. bowl
7. abalone shell
B. money
8. shell beads
E. dice
9. walnut dice
I. blender
10. mortar and pestle
Items that would probably decay after 500 years
include: tule hut or 'ap, basket, acorns, tomol.

- Which Chumash artifacts and natural objects
would probably be found by an archaeologist?
The objects near the central California coast
that are most often found by archaeologists
include objects made of bone, stone, and shell.
Objects made of plant materials such as baskets,
canoes, and nets decay and are seldom found.
The Natural History Museum of Los Angeles County
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CHUMASH ARTIFACTS
AND NATURAL OBJECTS
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PRESENT DAY
OBJECTS
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core activity

CHUMASH ROCK ART
pre-visit post-visit

FOCUS:
Mythology, Symbols, Language and Communication
OVERVIEW:
Students will explore the culture of the Chumash
through reading, writing and art by listening to
Chumash legends, creating their own legends and
illustrating the stories with pictographs and
symbols.
PROCESS SKILLS:
Observing, Communicating, Comparing,
Relating
ACTIVITY TIME: 60 to 90 minutes
MATERIALS:
For each group of three students:
- brown paper bags or brown butcher
paper
- brown, yellow, red, and black paint,
chalk or crayons
- page of Chumash symbols
(master provided)
- copies of Chumash myths
(optional)
For the teacher:
Chumash myths

NEW WORDS:
legend
myth
pictograph
symbol

SPECIFIC BACKGROUND:
Pictographs are created by painting on a rock
surface with paints and brushes made from
natural materials. Artists made the paints by
grinding natural materials into a fine powder and
mixing this powder with water and fat or egg
white. The red and yellow pigments seen in
pictographs came from iron minerals (iron oxides
or hematite). Charcoal provided a black paint,
and white came from ground up shells. Paint
brushes were made from plant fibers, feathers,
animal hair, and even animal tails.
Rock art designs are often complicated and
difficult for us to recognize. Artists depicted
animals, people, forces of nature, spiritual
figures, and other unidentifiable symbols. Often
symbols overlapped or ran into each other.
Some newer pictographs actually covered the
older drawings. The symbols do not have
universal meanings; the same symbols seem to
have different meanings to different people.
These symbols vary so much that we know they
were not a form of writing; writing uses the same
symbols over and over to indicate specific words.
It is important for students to understand that
Native American pictographs are not permanent
and must be cared for. Many paintings have
already been destroyed by the sun, rain, wind,
and human vandalism.
PROCEDURE:
Please note that there are two parts for this
activity. These may be done sequentially or
independently, at the teacher's discretion.
Writing a Myth
1. Ask students about myths and legends. What
are they? Where do they come from? What do
they tell us? Myths are stories that explain
some phenomenon of nature, the origin of
man, or the customs etc. of a group of people.
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Myths usually involve the adventures of gods
and heroes. Legends are stories belonging to
a group of people that are handed down for
generations and are believed to have a
historical basis.

4. Ask the students to select or create symbols
that relate to their myths. Make sure that they
understand that one symbol can stand for one
or more phrases, ideas or concepts. They do
not need one symbol for each word.

1. Read several Chumash legends and discuss
their possible meanings. It is important that
the student recognize that there are no right
or wrong answers. There may be many
different interpretations of the legends.

5. Pass out the pictograph production materials
(paint and brushes, crayons or chalk and crumpled
paper bags.) You may consider crumpling
the paper for a more authentic look.

2. Working in teams of two or three, ask
students to develop their own myths
describing a natural phenomena such
as sunrise and sunset, clouds, hurricanes,
El Nino, tornados, earthquakes, rain, snow,
etc. Encourage students to use descriptive
phrases and personification to bring their
stories to life.

6. Ask students to describe their myth using the
symbols they have chosen or created.
7. When they have finished, ask the students to
trade paintings and try to create a story to fit the
painting they have been given.

Creating a Pictograph
1. After students have discussed their myths/legends
with the class, ask them how they might
communicate their stories to future generations.
Then ask them how they might pass on their
stories if they could not write.
Teacher Note: If omitting the “Writing a Myth” activity
read several of the Chumash myths to the class and
ask the students to think about what they mean for
Step 1.
2. Explain that although the Chumash had a spoken
language, they had no written language like we do
today. Instead, pictographs consisting of symbols
were used for communication. Most people around
the world have developed symbols in their culture.
Although symbols from different cultures have
similarities, they may mean very different things to
the people who created them.
3. Distribute the page of Chumash symbols, one to
each team of students. Discuss possible meanings
for the Chumash symbols. Again, there are no right
or wrong answers.

8. Ask the students to present their myths and rock
paintings to the class. Then ask the other group
who examined the same painting to recount their
interpretation. Discuss difficulties in interpreting the
paintings and explain that scientists encounter the
same difficulties and need to be careful of how they
interpret the customs of another group. This is
especially true since one artist often interpreted his
or her symbols differently from another.

EXTENSIONS:
1. Create a cave wall using brown butcher paper
on the classroom wall. Students can post their
pictographs on the cave or even draw them
directly onto the "cave wall:"
2. Have the students put music to their myths or
make their myths into a poem.
3. Have students explore symbols that are used in
our culture, such as mathematical signs, traffic
signs, map legends, etc. Ask them how they might
interpret these if they were archaeologists from the
year 2300.

The Natural History Museum of Los Angeles County
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CHUMASH MYTHS
How People Were Made
After the flood, Sky Coyote,
Sun, Moon, Morning Star, and
Eagle discussed how they were
going to make people and what
the people should look like. Night
after night, Eagle and Sky Coyote
argued. How should the new
people's hands be made? Sky
Coyote said that the people should
have hands like his, since his were
the best. Lizard just listened night
after night saying nothing.
At last, Sky Coyote won the
argument and it was agreed
that people would have hands
just like his. The next day they
all gathered in the sky around a
beautiful smooth white rock. Its
top was so smooth that whatever
touched it left an exact print. It
was decided that the handprint of
the new people would be pressed
onto this rock. Sky Coyote was
just about to put his hand on the
rock when Lizard, who had been
standing behind him quietly,
scampered out and pressed his
own hand onto the rock.
Sky Coyote was very angry and
wanted to kill Lizard, but Lizard
ran down into a crack in the rock
and got away. Eagle and Sun
thought Lizard's hand was better
than Sky Coyote's, so Sky Coyote
couldn't do anything about Lizard's
trick. But if Lizard hadn't made his
print, we would all have paws like
a coyote!
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The Three Worlds
Besides this world that we live in, there is also the
upper world, the one above us, and the lower world,
the one below us. Three worlds. The world in which
we live is the center of our world; it is the biggest
island. The world below is inhabited by many
snakes that get to the underworld through holes in
the ground. There are two giant serpents that hold
our world up from below. When they become tired
of holding up our world they move and cause
earthquakes. The great Eagle lives in the upper
world and uses his massive wings to hold up the
upper world. When he stretches his wings, he
causes the different phases of the moon.
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The above stories were adapted from December's
Child: A Book of Chumash Oral Narratives. edited by
Thomas C. Blackburn.

CHUMASH LEGEND
The Rainbow Bridge
The first Chumash people were created on Santa
Cruz Island from the seeds of a Magic Plant. They
were made by Hutash, the Earth Goddess. The
Milky Way, whose name was Sky Snake, was the
husband of Hutash. He could make lightning bolts
with his tongue. One day, he decided to give the
Chumash people the gift of fire. He used his
tongue to send down a bolt of lightning starting a
fire. After this, people could keep warm and cook
their food.
In the old days, the Condor was a white bird; but
he was very curious. He wanted to find out about
the fire he saw burning in the Chumash village.
When he flew low over the fire to get a better look,
his feathers got scorched and they turned black.
Now the Condor is a black bird. He has a little
white left under his wings where they didn't
get burned.

Hutash told the people to cross the Rainbow
Bridge, and fill the whole world with people.
When the Chumash people started to cross
the bridge, some crossed safely, but others
made the mistake of looking down. Since it
was a long way down to the water and the
fog was swirling around, these people got
dizzy. They fell off the bridge into the ocean.
Hutash was unhappy about this, because
she had made the bridge and had told them
to cross it. She was afraid that they would
drown, so she turned them into dolphins and
they swam away. Because of this, the
Chumash have always said that the
dolphins were their brothers.

After the Chumash people got fire, they lived
more comfortably. More people were born each
year, and their villages got bigger and bigger. It
got very crowded and noisy on Santa Cruz Island.
The noise began to annoy Hutash. It kept her
awake at night, so she decided that some of the
Chumash people would have to move away.
They would have to go to the mainland of
California. In those days there were no people on
the mainland of California and there was lots of
room.
Hutash decided to make a bridge out of a rainbow
so that the people could cross the ocean to the
mainland. She made a rainbow that stretched from
the tallest mountain on Santa Cruz Island all the
way to the tall mountains near Carpinteria on the
coast of California.
The above creation myth was adapted from
CALIFORNIA'S CHUMASH INDIANS, a project of
the Santa Barbara Museum of Natural History
Education Center.
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CHUMASH SYMBOLS
Adapted from Campbell Grant's
The Rock Art of the Chumash
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CHUMASH PICTOGRAPHS

California Condor

Salamander

Western Pond Turtle

Swordfish

Deer

Water Strider

CHUMASH GAMES
The Chumash enjoyed playing games for entertainment.
Games of skill were played in an area of the village called
malamtepupi, where the ground was flat and smooth and
a low wall encompassed the playing area. Guessing
games and games of chance were also popular.
The dice game was a popular game of chance among
the Chumash. You can try this in the classroom, or
send it home with students to play with their families
or friends as an extension of the Earthmobile
experience.
Dice Game: a game of chance
For this game, you will need 10 craft sticks to use as
counter sticks. You will need 10 craft sticks per each
group of two players.
Each group of players will need one set of walnut dice.
To make one set of walnut dice you will need:
3 whole walnut shells split in half so that
there are six dice
clay (any color, although black is preferred)
shell pieces

Peon or `alewsa
This is a modified version of peon, in which the
Chumash Indians would guess which hand of each
opposing teammate had hidden a white bone.
To play this game, assemble two teams. One team
will hide the bone first, and the other team will guess
who is hiding it first. The Chumash would use sticks
or bone, but you may substitute any small item that
would fit in a child's hand.Out of sight of the opposing
team, one team should hide the bone or object in one
teammate's hand. After hiding the object, all teammates'
arms should be folded in front, fists closed.
The opposing team now has three chances to guess who
they think is hiding the object. If the team guesses
correctly on the first try, they get 5 points. If they guess
correctly on the second try, they get 3 points, if on their
third try, I point. Wrong guesses do not receive points. After
one team has hidden the object, the other team gets a try.
The game is played until 20 points are scored by one team.

The Indians used California black walnuts, which you
can find along roadsides in the Santa Monica Mountains
in the fall. You can substitute English walnuts from a
supermarket. Crack them in half along the natural split
to make a set of six walnut shell halves. The Indians
filled them with a mixture of asphaltum (tar) and pine
pitch. They pressed bits of abalone shells into the
asphaltum for decoration. You could fill yours with clay
and add shell bits, pebbles, or other materials for
decoration.
Playing: Find a partner. Decide who will be odd and who
will be even. Decide who will go first. Roll the dice.
Count the number of dice with the flat side up. Roll and
count a 2nd and 3rd time. Add all 3 counts together. If the
total is the same as what you picked (odd or even), you
get a counter stick from the pile. Now, the 2 nd player
does the same as the 1 st player. When all the counter
sticks are gone from the pile, the players with their sticks
from each other. The player who gets all the counter
sticks is the winner. It might take eight hours to play a
single game!
Special thanks to Donald B. Fisher of Nearly Native and Peter Rice for their help with the Dice Game activity.
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ARCHAEOLOGY

Archaeologists try to decipher the meaning
of Chumash pictographs, or rock art,
such as these found in Santa Barbara.

FAQs
FREQUENTLY ASKED QUESTIONS ABOUT ARCHAEOLOGY
What is archaeology?
What do archaeologists do?
Archaeology is the science that
focuses on the study of past
peoples and their cultures. An
archaeologist is a scientist who
studies these peoples by finding
and analyzing what they left behind:
tools, food remains, weapons, toys,
religious items, and village ruins.
Archaeologists investigate artifacts,
those objects that are made or
modified by people, and the site, or
particular location, where the objects
are found.
How is archaeology different than
paleontology?
Archaeology is the study of past peoples and
cultures based upon their material remains.
Paleontology is the scientific study of plants and
animals preserved in the fossil record. Fossils
are the remains of plants or animals that have
turned to rock over thousands or millions of years.
Since there has been life on earth for over 3.5 billion
years, paleontologists study a very large time span,
including the dinosaurs that lived millions of years
ago.
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How do archaeologists learn about
the past cultures of Native Americans?
Most Native American groups did not
have a recorded history or written language,
making it difficult to tell what their life was
like. One way to learn about their culture is
to locate and excavate the remains in a
former living area and take a close
look at what was left behind. As a site
and the objects within it are analyzed, bits
of information are pieced together like a
jigsaw puzzle and interpreted to provide
the story of how the people lived.
How do archaeologists work?
Archaeologists usually have a hypothesis or a set
of research questions that they want to answer
before they start to dig. For example, they may want
to know how long ago the people lived, what they
ate, or what weapons they used. The only way
scientists can answer these questions is by
excavating the site and then analyzing what they find
in a lab.
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Archaeology is not the glamorous occupation
depicted in the Indiana Jones movies, nor is
it a treasure hunt. Instead, like most scientific
investigations, it requires precise analysis to
complete the task. During excavation,
researchers must dig carefully and record their
findings in detail. They also make maps of the
site, noting exactly where the artifacts were
found and where other evidence such as
house remains or fireplaces were located.
In the laboratory, archaeologists analyze the
artifacts, trying to determine what materials
they were made from and where the materials
came from. They also try to establish what the
artifacts were used for, based on prior
experience and any available information on
the culture being studied. Archaeologists also
analyze the soil around the artifacts. It may
contain material that can be dated or contain
seeds or pollen that can tell scientists about the
past environment. Other natural materials from
the site like shell and bone can tell scientists
what the people ate.
How do archaeologists know how old an
artifact is?
Over the years, artifacts left by people are
covered with dirt and mud and become buried
under many layers of soil. Artifacts that are
found within the same layer of soil are

assumed to be the same age; this is called
association. When artifacts are found in
different layers, this is called superposition; in
this case, the oldest artifacts are the ones
found buried the deepest. Sometimes the dirt
or soil surrounding the artifacts may contain
pieces of charcoal that archaeologists can
analyze using radio-carbon dating. This
process may help scientists to determine the
age of the charcoal bits, which
would in turn help them establish the age of
the artifacts found nearby.
Why is it important not to disturb an
archaeological site?
Students need to be made aware that it is
against the law to excavate an archaeological
site without a permit. This law was created to
prevent looting of archaeological remains by
treasure hunters. Teachers need to help
students understand that archaeological
excavation is one of the best ways we can
learn about ancient peoples. Without all of
the remains, valuable information about that
culture may be lost. Artifacts removed for
private collections cannot be analyzed in
context with the entire site and the picture of
the culture will be incomplete, like a jigsaw
puzzle with missing pieces. It is important
to preserve our archaeological heritage
because it is our only window to the past.
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core activity

A PUZZLING PROCESS
pre-visit

FOCUS:
Archaeological methods

SPECIFIC BACKGROUND:
OVERVIEW:
Students will be introduced to the scientific
process skills involved in proper
archaeological technique.
PROCESS SKILLS:
Observing, Communicating, Ordering,
Categorizing
ACTIVITY TIME: 30 minutes
MATERIALS:
For each group of three students:
· copy of the archaeology
process cards (master
provided)
· scissors

People oftentimes think that the work
of an archaeologist involves a lot of
digging out in the field at the study site.
But digging isn't the only step in the
process of excavation. This activity
emphasizes that there are many more
steps involved in conducting an
archaeological excavation, beginning
in the field and ending in a laboratory
or indoor work space.
TEACHER TIP: This activity can be done consecutively with the
Desktop Dig Site activity or while conducting a simulated dig in
your classroom.

PROCEDURE:
1. Group students into teams of two.
2. Distribute a copy of the numbered
explanations (found on the following
page) to each team of students.
Introduce the process of archaeological
excavation by calling on students to
read aloud the explanations to the class.

NEW WORDS:
archaeology
artifact
provenience

3. Distribute a copy of the picture cards to
each student group. Have one student
from each group cut out the cards, and
the other student cut out the numbered
explanations that were previously handed
out. As a team, the students should match
each numbered step with the picture card
that corresponds with it.
4. Once students have completed piecing
together the descriptions with the pictures,
review the process with the class. Refer to
the Answer Key for the correct order of the
picture cards. You may want students to
paste their cards onto a poster or large sheet
of paper.
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The following numbered explanations correspond
to the order of the cards. You may use these
descriptions to help discuss the process of
excavation with the students.

1. In order to correctly map out a dig site,
archaeologists must survey the land and set
up a perimeter of the area. Rope or tape may;
be used to mark the borders of the site.

2. Once a perimeter has been set, the entire
area is broken down into a grid. Each
individual square within a grid is given a
number or letter to help archaeologists
keep track of the location or provenience
of any artifacts they might find.
3. Small amounts of dirt and soil are carefully
removed layer by layer from each
individual area. Archaeologists use a
variety of familiar tools like dustpans,
buckets and small shovels or trowels to
remove the soil.

4. Any large artifacts discovered in the soil are
removed. The soil is placed in buckets so
archaeologists can carefully examine it for
small fragments.

5. Archaeologists use screens to sift through the
dirt that was removed from the site in order
to find any small artifacts that may have been
missed on the initial examination.

7. Archaeologists use many techniques
and tools to clean artifacts, depending
upon the material the artifact is made of.
Some artifacts are cleaned with water
and a toothbrush while others may require
chemical or heat cleaning. Archaeologists
f lab at the dig site to
ft
may set up a makeshift
clean artifacts, or they may transport them
back to a laboratory for further investigation.

8. One of the most important aspects of
archaeology is keeping detailed field notes
about the artifacts discovered. Dig site details,
such as the weather and the location of
surrounding artifacts and plants, are recorded.
This is essential so that other scientists can
use the information to aid in future studies of
the dig site.

9. The final step in an archaeological
investigation is piecing together the artifacts
(especially if they are broken or very fragile),
much like putting together pieces of a puzzle.
The preservation or restoration of the artifacts
can be a lengthy process that is completed in
a laboratory or work facility. There the
artifacts will be analyzed in detail to gain a
clearer understanding of the people and
culture through their material remains.

6. The screens used by archaeologists vary in
size. The dirt falls through the holes in the
screen, and any artifacts, rocks or large pieces
remain on top.
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A PUZZLING PROCESS
Student Cards
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A PUZZLING PROCESS
Teacher's Answer Guide
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DESKTOP DIG SITE
pre-visit
FOCUS:
Archaeology, Data collection
OVERVIEW:
Students will become familiar with simple
methods of data collection as they recover
objects from a desktop dig site.

PROCEDURE:
The first part of the activity may be omitted if you
choose not to use calipers for data collection.

PROCESS SKILLS:
Observing, Communicating,
Comparing, Relating

Making Calipers

ACTIVITY TIME: 30 to 60 minutes
MATERIALS:
For each student:
• cardstock copies of caliper parts
(master provided)
• brass brad
• centimeter ruler
• scissors, pencil
• artifact sheet (master provided)
For each team of three:
• desktop "dig site"
(dimensions provided)
• variety of "artifacts,"
three per team.
(Because the activity focuses on data collection,
the artifacts can be everyday items like paper clips,
pennies, bottle caps, pens, erasers, etc.)

1. Distribute a copy of the caliper template to
each student. Ask students to cut out the
caliper pieces from their copy. Connect the
two pieces with a brad.
2. Instruct the students on how to use the
calipers:
-place one of the calipers "legs" on either
side of the object;
-close the other caliper "leg" on the
opposite side of the object;
-hold the calipers firmly in place and
remove “them” from the object;
-measure the open space between the
calipers legs" using the centimeter ruler.
3. Students may practice using the calipers
to measure the thickness and height of
common objects in the classroom such
as books, pencils, or chair legs.
Data Collection

NEW WORDS:
archaeology
artifact

1. Group the students into teams of three.
You may assign, or they may select a
name for their team. (e.g. the Coyotes,
the Bobcats, the Oaks, etc.)
2. Set up a desktop dig site for each team.
The site is simply a piece of paper, cut in
a triangular shape, with lines dividing it
into three areas. (See opposite page) The
triangular shape is used to simulate the
excavation sites found in the Earthmobile.
Choose three artifacts for each site and
place one artifact in each section. The
artifacts are everyday objects from
around the classroom.
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E X T E NS I O NS :
3. Explain to the students that each of them
will be responsible for recording information
for one of the items that they find in their site,
but they will collect the data together as a
team. Give an artifact sheet to each student
or a packet of three sheets to each team.

1 . Choose three items that might be connected in
some way to the dig sites (e.g. soap, tooth
brush, and toothpaste cap) and ask each team
to describe what these items have in common
and why they might have been found nearby
each other.

4. Each student should choose an artifact, then
complete the left side of their artifact sheet
(draw a picture or trace the object, mark its
location in the site with an "X").

2. Choose three items that are not easily identifiable.
After the students have recorded the data, ask
them to make hypotheses about the use of these
different artifacts.

5. You can then ask them to complete the
"Additional Data" section using their ruler and
calipers. Ask the students to write a description
of their artifact (without using its name.) They
should consider shape, color, material and any
special marks it might have.

3. Ask students to bring in objects from home and set
up dig sites for each other. Objects could include
broken pottery, inexpensive toys, and/or kitchen
utensils.

6. (Optional) When the teams finish their dig they
can rotate to a new dig site or the teacher can
assign three new artifacts.

Calipers

4. Conduct a box dig in the classroom using a kiddie
sized pool or several cat litter pans, peat moss,
and everyday objects as artifacts. Students will
need trowels or small shovels for digging,
paintbrushes or toothbrushes for cleaning, and
measuring tape, string, and masking tape for
marking off grids. Students should measure and
mark I x I foot squares using the string across the
excavation area. Assign students to a square to
dig for artifacts. After finding artifacts, students
should clean them and record information about
them. The Artifact Sheet used for the Desktop Dig
Site activity can be used to record data about the
artifacts.

Fasten Calipers with a brass band
TEACHER TIP: This caliper template can be photocopied
onto cardstock for students to cut out. Increase the size o f
the calipers by photocopying at 200%

Dig site dimensions
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NAME:
TEAM MEMBERS:

ARTIFACT SHEET
Draw or trace a picture of what you've found.

ADDITIONAL DATA

Length

Width

Height

Material

Mark with an X where you found the artifact.

Write a description of the object that you
found in the space below:

UNDERSTANDING AN
ARCHAEOLOGICAL SITE
post-visit
FOCUS:
Archaeology, Reading maps,
Making inferences
PROCEDURE:

OVERVIEW:
Students will examine one of two
maps of an archaeological site.
Student interpretations will depend
on which is used - a map of a protected
site or a map of the site after being looted
by pothunters and "amateur archaeologists."

1. Review with the students how life for the local
Native Americans was different from our daily
lives today. Ask the students how the artifacts
and natural objects found in the Earthmobile
provided information about the way the local
Native Americans lived.
2. Pass out the crayons or pencils and Site Maps
to the class. Give half of the class Site Map I
and the other half Site Map II. Ask students to
answer the questions at the bottom of each map.
TEACHER NOTE: Site Map I is a map of a Native
American site that was excavated by a team of
archaeologists. Site Map II is how the same site
might look if looted by pothunters.

3. Once all students have finished, ask students to
share their interpretations of these two sites.
As students make their statements, make a list on
the board. Be sure to ask students which map they
had and indicate this next to their statement.

PROCESS SKILLS:
Observing, Communicating, Comparing,
Categorizing, Inferring
ACTIVITY TIME: 1 hour
MATERIALS:
For each student:
• pencil and 3 different colored
pencils/crayons
• Site Map I or Site Map II
(masters provided)

4. After the list has been created, ask students to share
or exchange maps. Ask them to think about which site
can tell them more and why.
5. Ask students why they think Site Map II was missing
so many artifacts, and how this might be prevented.
EXTENSIONS:

NEW WORDS:
archaeology

1. Students can read Native American myths and legends
and discuss the types of information that are preserved
in folklore but not in artifacts.

artifact
provenience

2. Ask students to write a story about the daily life of the
people that lived in the area shown on the map.
(Students may refer to Site Map L)
3. Students can map out their classroom using a grid
system.
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site map I

UNDERSTANDING AN
ARCHAEOLOGICAL SITE
Student Worksheet
NAME:
DATE:

pestle

deer
bones
mortar
quartz
crystal

shell
necklaces

BONES

STONE

large
rock

SHELL

Answer the following questions on a seperate sheet of paper.
1. Write the grid codes for each of the following objects. (For example, the abalone shells are located in
A-5.) If an object is found in more than one square, write down all of the grid codes for the squares
that the objects are found in. Also write down how many of the items were shown on the map.
a. circle of small rocks
d. deer bones
b. tuna vertebrate
e. hole
c. stone flakes
f. shell necklaces
2. What do you think the small rocks were used for? Why?
3. What do you think the large rocks were used for? Why?
4. What types of things may have been eaten by the people here? What clues support your guess?
5. What do you think might have happened in squares E-5 and F-5?
6. Color the map key, using different colors for bone, stone and shell. Then color the objects on the map to
match.
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site map 2

UNDERSTANDING AN
ARCHAEOLOGICAL SITE
Student Worksheet
NAME:
DATE:

BONES

STONE

SHELL

Answer the following questions on a seperate sheet of paper.
1. Write the grid codes for each of the following objects. (For example, the abalone shells are located in
A-5.) If an object is found in more than one square, write down all of the grid codes for the squares
that the objects are found in. Also write down how many of the items were shown on the map.
a. circle of small rocks
d. deer bones
b. tuna vertebrate
e. hole
c. stone flakes
f. shell necklaces
2. What do you think the small rocks were used for? Why?
3. What do you think the large rocks were used for? Why?
4. What types of things may have been eaten by the people here? What clues support your guess?
5. What do you think might have happened in squares E-5 and F-5?
6. Color the map key, using different colors for bone, stone and shell. Then color the objects on the map to
match.
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FOCUS:
Archaeology, Data collection,
Environmental responsibility
OVERVIEW:
Like archaeologists from the future,
students search through garbage to
gather data about the person or group
who left the garbage behind. Students
will form a hypothesis about the
characteristics of the person or group.

GARBOLOGY
pre-visit post-visit

PROCESS SKILLS:
Observing, Communicating, Ordering,
Relating, Inferring
ACTIVITY TIME: 60 minutes
MATERIALS:
For the class:
• 6 pounds of trash (you may choose to
use your classroom trash cans or another
classroom's trash, OR you may collect
your own self-selected trash)
• newspaper
Make sure trash is varied so it gives students a
chance to think about where it came from and
what it says about the people who discarded it.
For each student or group:
• pens and paper
• small latex gloves
• sticky notes
• magnifying lenses (optional)

NEW WORDS:
artifact
data
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SPECIFIC BACKGROUND:
Archaeologists can gather information about
a past culture by looking at their dumping
grounds, or middens. The artifacts found in
middens can give clues to what people ate,
their activities, and how they lived. Artifacts
found on the top are usually the most recent,
and those found on the bottom are usually the
oldest. One of the most popular "garbologists"
of our time is Professor William Rathje of the
University of Arizona. He studies human garbage
left behind by modern people of the late 1900's.
He coined the term "garbology," which essentially
means the study of garbage. In this activity,
pieces of garbage will be seen as valuable artifacts,
or pieces of information, to gather clues about a
person or a past culture.
PROCEDURE:
1. Before starting this activity, you will need to
collect garbage. This can be done in a variety
of different ways. You may wish to use your
own classroom's garbage, collected over the
course of several days. You may alternately
use a different classroom's garbage, while
keeping the source of the garbage a secret.
This may challenge the students to figure out
which classroom the garbage comes from. Or
you could self-select garbage from your own
home to ensure that the items give clues to
who the person or group is, what hobbies this
person has, and what time period the garbage
was deposited. This may also be the best
method to ensure the garbage is not too dirty
or smelly for the students to handle.
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2. To start the activity, review the terms archaeology and
archaeologist. Review the term artifact, and why
artifacts are typically found buried in the soil. Explain
the concept of garbology. What can we learn from
garbage? The students will become archaeologists
from the future and will need to examine garbage in
order to form a hypothesis about this person or group
of people.
3. Distribute a student worksheet, pencil or pen, latex
gloves, sticky notes, and magnifying lenses (optional)
to each student or student group. If you choose to
have them work in teams, consider assigning roles to
the team members, such as: lead archaeologist, who
will wear the gloves and sift through the garbage;
recorder, who will mark the location of an item with a
sticky note and record the group's answers on the
worksheet; and chief examiner, who will examine the
remains with the magnifying lens to gather information.

6. Once the excavation is complete,
discuss student responses and
conclusions from their worksheets.
What conclusions did your class
come up with? Lead a class
discussion. If this was your
classroom's trash, how could you
work on reducing the amount of
trash you throw away? What items
could be recycled or reused? What
objects will decay over 500 years
from now?

4. Carefully pour out the garbage onto one or several
newspaper-covered areas.
5. Have students put on their gloves and sift through the
garbage. Students may remove pieces of garbage for
study. Remind students to label sticky notes and place
them in the location of where a particular piece of
garbage is located to mark the placement within the pile.
Students will be looking for clues as to the number of
people the garbage comes from, the activities they
participated in, and the time period the garbage is from.
Students should complete their worksheet, and ultimately,
form a hypothesis about this person or group of people.
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Name:

GARBOLOGY

Team Members:

Student Worksheet

Explain your answers to each of the questions in the boxes below
Can you tell whether this garbage
is from one person or a group of people?

yes

no

Can you tell what this person or group
likes to eat?

yes

no

Can you tell what activities this person
or group may have done at home
or school?

yes

no

Can you tell what time period the
garbage is from?

yes

no

Can you tell which garbage is the
oldest and which is the most recent?

yes

no

What conclusions or hypotheses can you
make about the person or group of
people based upon their garbage that
was left behind?
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CHAPARRAL ECOLOGY
& ENVIRONMENT
The chaparral habitat is characterized by a hot,
dry summer followed by a mild, rainy winter
where plants and animals depend on fire for
growth and health. This habitat proved to be a
valuable resource for local Native Americans.

FAQ's
FREQUENTLY ASKED QUESTIONS ABOUT ECOLOGY
What do we mean by ecology and
interrelationships?
We often divide the world into the living
and nonliving, and treat them as separate,
discrete, and unconnected entities. In reality,
all aspects of an ecosystem, the plants, soil,
air, animals and even humans, are closely
connected and impact each other through
complex interactions. All are dependent upon
the others in some way; change one element,
and like a pebble cast into a pond, you will
have a ripple effect throughout the entire
system. Sometimes the changes are subtle,
or perhaps not apparent for a long time, but
there is always an effect.
What is an ecosystem and how does it
work?
An ecosystem consists of all of the parts of
the living (biological) and nonliving (physical)
world and the interactions of those parts.
An ecosystem can be as large as the entire
planet or as small as a drop of water. We can
break an ecosystem down into parts to better
understand how it functions. One of the
broadest subunits of an ecosystem is the
community. A community is made up of the

TOYON
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plant and animal populations that live in a
particular distinct area. Scientists often name
communities by the obvious or most abundant
plant, like a grassland or redwood community.
One of the most widespread plant communities
in Southern California is the chaparral. The
name chaparral comes from the Spanish "el
chaparro", referring to the ever-present scrub
oak.
What is the chaparral?
The chaparral community is characterized by
a "Mediterranean" climate of mild winters, hot
summers, and dry, arid conditions with a
rainfall average of about 15 inches per year.
In fact, plant communities very similar in
appearance to the California chaparral are
found throughout the world where the same
climatic conditions occur. The chaparral is
dominated by short shrubs and bushes, rather
than tall trees. Chamise, toyon, laurel sumac,
scrub oak, ceanothus, and several species of
sage are a few of the more commonly
encountered plants. Oaks are some of the few
trees that occur regularly throughout the
chaparral.

CHAMISE
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WHITE SAGE

COAST LIVE OAK

How does fire affect the chaparral?
Hot, dry Santa Ana winds, blowing from the
deserts northeast of Los Angeles, play an
important role in the maintenance of the
chaparral. Typically occurring in the late fall and
early winter, the winds often lower the humidity
and encourage brush fires. Fire is an essential
component in the chaparral. It clears away the
dense accumulation of undergrowth that prevents
young plants from growing. Nutrients, trapped in
the dead plants, are released back into the soil by
the fire, and are then available for new plants and
regrowth of plants that survived the fire. Some
seeds actually need fire to burn their seed coats
off before they can germinate. A short time after a
fire passes through the chaparral, hillsides
become carpeted with green, especially if there
has been any rainfall.
People often try to prevent the chaparral from
burning to protect their homes. When the
chaparral does not burn for many years, large
patches may die because the older plants "choke
out" the new ones. When it finally does burn,
there is a tremendous amount of fuel and these
fires burn very hot. Sometimes the heat is so
intense that it kills plants and seeds that would
normally survive after a brush fire. If this happens,
it may be many months, or even years, before
plants will grow on the hills again.
What are habitats?
Communities are divided into smaller subunits
called habitats. A habitat is where a plant or
animal lives; organisms (plants and animals) are
adapted to the conditions of their habitat. Habitats
are usually referred to by their dominant
characteristics. For example, within the chaparral
community there is riparian habitat, which occurs
along rivers and streams, coastal sage scrub
habitat, which is found on hillsides near the coast,
and oak woodland habitat, which is usually found
in inland valleys. Every habitat has key species,
such as oak trees in the chaparral, that are

essential in the maintenance of that habitat. Many
different organisms use oak trees to help them
survive. Wasps lay their eggs on the branches
and leaves, butterflies and moths drink nectar
from the flowers, and many herbivores, such as
mule deer, feed on the leaves. Deer mice and
some insects eat the acorns. Great Horned Owls
perch in oak trees, Scrub jays nest in them, and
squirrels hide from predators in the branches. If
oak trees are removed from the chaparral, many
other plants and animals that live there are not
able to survive.
What is a food web?
Within each habitat or community we can
construct food webs that show the relationships
between the organisms interacting with each
other and the environment. Each part of the web
is a different component of the habitat. One part
of a food web utilizes the soil and the sun to make
its own food (called a producer), such as grass or
oak leaves. Another component of a food web
feeds on producers, such as a rabbit (called a
primary consumer). The next level in a food web
is occupied by a carnivore such as a coyote
(called a secondary consumer), who feeds on the
primary consumers as its prey.
The scavenger, an organism that eats dead plants
or animals, also plays an important role in every
food web. These animals, such as turkey vultures,
generally feed on what is left of a prey animal
after a predator has eaten its fill. Opossum will
scavenge when dead animals are available, but
primarily rely on other food sources, such as plant
roots and fruits, thereby acting as both primary
consumers and decomposers. The decomposers,
such as millipedes, bacteria or fungi, break down
the remaining organic material and recycle the
remaining nutrients into the soil. The recycled
nutrients are then used by the producers to
continue the cycle of interdependence.
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Example of a Food Web
within a Chaparral Community

Dead and decaying plants and
animals
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How do organisms protect themselves?
As you might expect, prey animals have
adapted many ways to protect themselves.
In the chaparral, the good hearing and keen
eyesight of the Rufous-sided Towhee
(pictured bottom right) help it detect
predators in time for it to escape. The
horned lizard and the porcupine use armor
for protection. Striped skunks and darkling
beetles can create a very foul smelling
spray that will deter even the most
persistent of predators.
Even plants in the chaparral have ways to
protect themselves. Coast live oak leaves
have spine tips, milkweeds have strong
poisons that only Monarch butterflies seem
to be able to survive, and toyon leaves are
so tough that most animals cannot eat
them.
The shape, color, and movements of
animals help protect them as well. Prey
animals are often colored with patterns that
allow them to blend with their surroundings
and hide from predators. California Quails
(pictured bottom left) are especially well
camouflaged and very difficult to see when
they are standing still. Their stripes and
mottled colors make them look like dead
leaves under a bush. Predators also use
camouflage so that they can sneak up on
their prey undetected.
Gopher snakes, great horned owls, and
coyotes are almost invisible until they
move. If you've ever hiked in the chaparral,
you've probably walked right past many of
these animals without knowing it.

How do members of a habitat interact?
No matter how an organism "earns a living,"
it has to compete with other organisms for
resources. These resources include things
like food, nestbuilding materials, mates, or
simply living space. Competition occurs
between plants and animals, individuals of
different species, and even individuals of the
same species. Great Horned Owls compete
with coyotes for prey; Scrub jays compete with
trees and bushes for space and water. In a
natural ecosystem, competition helps keep
populations from becoming too large. A
balanced system will have enough predators to
keep the prey populations from overeating their
food supplies. Competition helps maintain a
diversity of species in a community by preventing
any one group from dominating and pushing
out the others.
Often humans interfere with or change natural
interactions without even realizing it. Pollution, land
development, introduction of nonnative species,
and simply lots of people in wilderness areas can
change ecosystems. For instance, ice plant, a
favorite landscaping shrub, has taken over more
than just peoples' yards. Without a natural predator,
this nonnative plant has spread unchecked
throughout Southern California, choking out less
aggressive native plant species. More and more
frequently we are disrupting ecosystems and
upsetting the balance that helps maintain a healthy
environment. The interdependency and
interrelationships that so naturally hold together
ecosystems can easily collapse when we interfere.
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core activity

ALL TIED UP –
AN ECOLOGICAL WEB
pre-visit post-visit

FOCUS:
Ecosystems, Chaparral
habitat, Interdependence

SPECIFIC BACKGROUND:

• one "Ecological Web" picture per

In a natural community, such as the chaparral,
animals and plants are interrelated with the
nonliving elements. When any one of these
relationships is interrupted, the entire ecosystem
can be affected. For example, if all the predators
are killed off, then small herbivores, such as
rabbits and mice, can increase in population to
such an extent that all of the seed and grasses
may be eaten. This, in turn, could lead to erosion
of the soil during the rainy season. A balance is
needed in ecosystems all over the world where
animals and plants live together to survive as
they do in the chaparral.

• large ball of yarn or string

PROCEDURE:

OVERVIEW:
Students will explore plant
and animal interactions by
modeling an ecological web.
PROCESS SKILLS:
Comparing, Categorizing,
Relating
ACTIVITY TIME: 45 minutes

MATERIALS:

student (masters provided)

1. Gather

students in a circle in an open space,
either inside or outside.

2. Pass out an Ecological Web picture card to
each student. Have each student hold their
card so that everyone can see it. It can be
placed around the student's neck on a string
or folded to stand on a desk in front of the
student. (Be sure to keep the SUN card for
yourself.)
NEW WORDS:
carnivore
food web
herbivore
omnivore
predator
prey
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3. Hold up the SUN card and ask the students if
any of the things on their cards depend on the
sun to live. Holding one end of the yarn, pass
the ball to someone with a picture that needs
the sun, such as GRASS. Ask the student
how his/her item depends on the sun.
4. The student who receives the yarn should
wrap the string around a finger and pass
the ball of yarn to something that depends
on them or that they depend on. Ask them
to give a short explanation of their choice.
In this example, GRASS may pass the
yarn to DEER or WATER. Continue
passing the string and making connections
until everyone has had the ball of yarn at
least once. Some may receive the yarn
more than once.

5. Once you have completed your food web,
You may wish to discuss the different types
of relationships.
animal to animal:
• coyotes eat rabbits;
• humans eat abalone or deer
animal to plant:
• blue jays or squirrels plant acorns;
• humans (Chumash) use acorns for
food
plant to plant:
• mistletoe depends on oak trees;
• trees provide shade for smaller plants

EXTENSIONS:
1. Grow plants in the classroom. What happens
if they do not get water? If they do not get
light? Ask the students to set up an
experiment to test their predictions. Be sure
to discuss the importance of a control (a
part used for comparison) when designing
an experiment. Ask students to report on
what they saw.
2. Develop a list of products that are used by
Americans in their everyday life. Find out
what countries these products come from.
What would happen if our relationships
with those countries were broken?

Be sure to discuss the physical elements of the
ecosystem, such as the sun, rain, and soil. All
are important parts of these relationships.
6. To show how all the parts of the ecosystem
are important, remove one of the
components of the web - say the SOIL is
contaminated by a landfill. Ask the student
holding SOIL to tug gently on their string.
Two people should feel the pull, representing
two things that may be impacted by the loss
of SOIL, say TREE or WATER. Tell anyone
who feels a pull to tug on their string - this
leads to more tugging and more members of
the web impacted by the loss of one part.
Continue the activity until everyone has been
affected. This final part reemphasizes how
interrelated all the parts of an ecosystem
are.
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COYOTE

FLOWERS

BEE

ACORNS

BOBCAT

SNAKE

SEA LION
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APPLE

RACCOON

BUTTERFLY

LEAVES

GRASSHOPPER

MOUSE

PLANT

RABBIT

FISH

FROG

GRASS

BIRD

SPIDER

HAWK

WORM

MUSHROOM

OWL

FLY

SUN

AIR

SEEDS

SOIL

WATER

BEETLE

DEER

TREE

LIZARD

HUMAN

FAQ's
FREQUENTLY ASKED QUESTIONS ABOUT OUR LOCAL ENVIRONMENT
Why is it important to examine the
Arroyo de las Ventanas?

What environmental problems do we face in
California?

Arroyo de Ias Ventanas, the simulated
canyon onboard the Earthmobile, is
not only a window into our past here in
Los Angeles, it is also a window into the
future. Just as the local environment
provided the basis of life and culture for
early people of our region, so too do our
natural resources play an important role
in our quality of life. Since we have so
profoundly altered the ecology of the Earth,
we are faced with an increasingly complex
task of ensuring that the intricate web of life
is not destroyed.

Population Growth

The Earthmobile provides students a
glimpse into a complex ecosystem located
a short distance from their school yard,
both as it is today and as it was five
hundred years ago. The Native Americans
that lived in our area utilized the resources
of the land and sea in order to meet their
basic needs. They did not waste much, nor
did they hunt or gather more than they
could use or trade in a short period of time.
In the legends of the Chumash, we find that
the native people understood the delicate
balance between the land, animals, plants,
and humans, and recognized that the
destruction of that balance could lead to
grave consequences. Today we have more
knowledge about how all things on earth are
interconnected, and yet the value of the
diversity of these living things is not
always clear to everyone. One of the goals
of the Earthmobile experience is to help
promote care and concern for the land and
for the life around us so that we can all
become better stewards for our mother
earth. By bringing children an awareness of
the wildlife and relationships in nature and
reinforcing the skills to make thoughtful
decisions, we can help them understand
their role and responsibility in the world
around them.

Within the state of California, the human population
has doubled each decade since the 1920s. As of
2002, the Los Angeles basin's population was 9.6
million in an area of only 3,952 square miles. In
order to meet the needs of these people, natural
resources are being used and air and water are
becoming more and more polluted. Land that has
supported diverse chaparral and desert
environments is now covered by houses, shopping
malls, factories and highways. Nearly twenty percent
of the birds, reptiles, amphibians and mammals in
California are now considered endangered, due in
part to changes in their habitats caused by man.
Water Pollution
Coastal pollution takes many forms: sewage
overflows, oil spills and chemical dumping are just a
few. These problems do affect our recreational use
of the seashore, but more importantly, they impact
the marine ecosystems that live there. Dolphins,
seals and marine birds become entangled in plastic
netting or six-pack rings; flat fish accumulate toxins
in their body tissues from the ocean floor, making
them ill and poisonous to other predators.
Unfortunately, our naive use of the sea as a dumping
ground has jeopardized the lives of thousands of
unique creatures.
Air Pollution
Air quality is another concern that Los Angelenos are
faced with. Local geography, climate and pollution all
contribute to the formation of smog. Components of
smog can affect our health by contributing to
decreased lung function and greater susceptibility to
pneumonia and emphysema, as well as potentially
leading to overall weakening of our immune system.
Local wildlife is similarly impacted, even plants which
are especially susceptible to high smog levels.
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Increased Land Use
Who has the right to use the land? The
use of private and public lands are being
debated as we scramble for more open
space. Loss of wilderness areas means a
change in the local ecosystem and a loss
of biological diversity. In many cases
(such as the spotted owl in the old growth
forests of the Northwest) we are forced to
choose between the welfare and livelihood
of those who would benefit from the new
land use and loss of an entire animal
species.

Use of Fossil Fuels
We are a society of cars, and those cars
burn fossil fuels. Not only are these fuels
nonrenewable, but the combustion
process produces new compounds, like
nitrogen oxides and carbon dioxide.
Carbon dioxide emissions, from motor
vehicles as well as commercial and
residential uses, are thought to contribute
to a gradual warming trend, known as the
greenhouse effect. Although scientists still
debate whether this trend is real and not a
temporary climatic fluctuation, and whether
it is linked to higher carbon dioxide levels
in the atmosphere, it does raise questions
about how human activities can alter the
climate of the entire planet.

Loss of Natural Resources
Our supply of nonrenewable resources
(oil, coal, natural gas) is dwindling and
our supply of renewable resources (water,
trees) is being used faster than can be
replenished. These factors should force
us to look at less costly and more efficient
alternatives as well as changes in the way
we think about recycling and reuse.

What can we do?

and learns how to better care for their
environment and natural resources, the
effects can be large. Here are some
simple things that we can do:

Recycle
We talk about it a lot, but do we really do
it? Recycling means reprocessing materials
from manufactured goods to make new
ones (e.g. using old newspaper to create
new, clean paper or cardboard). Recycling
reduces use of landfills and resources, both
renewable and nonrenewable. Aluminum,
paper, glass and even plastics can be
delivered to recycling centers in most
communities. In many cases, local trash
collection agencies will actually do it for you!

Reuse
What do you do with all those plastic grocery
bags? Why not reuse them? Many items, like
plastic water bottles, margarine tubs and
cardboard boxes, which are made to be
disposable can actually be used again and
again. Take those plastic bags the next time
you go to the grocery store so you don't need
new ones. Or try using them for trash can
liners around your home. Even these simple
efforts can reduce the demand for new products.

Avoid Overpackaging
When you buy a ball point pen, you often also
get (free of charge) cardboard backing, a plastic
cover and a little plastic bag to put it all in.
Although image is important in marketing, it also
tends to involve a lot of overpackaging. Ways to
help limit this wasteful trend include buying products
in bulk, choosing to buy products with less
packaging and saying "no" when asked, "Would you
like a bag for that?”
Conserve Energy
Using more electricity typically means burning more
fossil fuels, which means depleting

Although these environmental issues
seem to broadcast imminent doom, it is
important that students realize that each
of them can make a difference in important
ways. If everyone does just a small part
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nonrenewable resources and contributing to
air pollution. Help cut down on energy
consumption. Put on a sweater instead of
turning up the thermostat. Walk to the
grocery store only two blocks away instead
of driving. Turn off lights and appliances
when you leave the room. It's as simple as
that!
Put Trash in its Place
What happens to trash that doesn't make it
into the garbage can? It doesn't just disappear,
although it may seem like it does. Much of the
litter we drop, as well as the oil and grease on
our roads ends up in our sewers or drainage
channels, where they make their way to the
ocean. A plastic potato chip bag dropped in
the San Fernando Valley can end up in the
stomach of a dolphin off the Malibu coast.
Even our actions on land 30 miles from the
coast, can still adversely impact habitats at
sea!
Conserve Water

primarily groundwater, has been contaminated
by industry over the past sixty years.) Aqueducts
bring water from Northern and Central California,
as well as the Colorado river. Los Angelenos'
high demand for this water is adversely affecting
natural habitats in these areas and may impact
the future of these water sources. Taking baths
instead of showers, installing "low-flow" toilets,
and washing full loads of laundry can all help
reduce water consumption. Also remember that
Los Angeles is a naturally dry area, consisting
of chaparral and desert habitats. A luxurious
green and constantly-watered lawn could be
replaced with drought-resistant plants and landscaping. Otherwise, grass-covered lawns can
be watered during evening hours when evaporation
is slowest, allowing more water to soak in.
Whether they know it or not, your students will
shape the futures of the land and sea and the
things living therein. It is our responsibility to
make them aware how our actions, large and
small, bad and good, can impact our world. As
John Muir said," When we tug on one thing in
the universe, we find it attached to everything
else.”

Fresh water is something we often take for
granted, but most of our fresh water in Southern
California is imported. (Our local freshwater,
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CAREERS IN ARCHAEOLOGY
Are your students interested in
becoming archaeologists?
An important point to emphasize with your
students is that archaeology isn't as
glamorous as Hollywood portrays it in movies
such as Indiana Jones or The Mummy.
Archaeology is a scientific study of past
peoples or cultures. It involves a lot of patience
and strenuous work in the field and in the
laboratory.
There are many kinds of careers
related to archaeology. Most archaeologists
today are employed by universities, government
agencies, museums, and private research firms.
• University archaeology professors educate
students in archaeological methods or about
a specific region or people that they specialize
in. They may teach a related science
(anthropology) or a field course.
• Government archaeologists help to enforce
laws that protect public archaeological sites,
and they may also educate the public or
interpret a site.
• Museums employ archaeologists to curate,
or take care of, their collections of artifacts
and continue research in a specific area
of interest. They may help provide information
and artifacts for exhibits or public programs.
• Some archaeologists are hired by businesses
and government agencies that need
archaeological services. Some companies are
very specialized; for example, one Midwest
firm analyzes the chemical content of soil
samples from archaeological sites all over the
country.

What can elementary students do
now to be on the path to archaeology?
• excel in reading and writing
• study history, geography, science, math,
and geology
• read books about archaeology and
past cultures
Once students have reached high school,
they may be old enough to volunteer at
museums, historical sites, or the park service.
Getting field or laboratory experience will
give students an idea if they should pursue
archaeology as a career.Most archaeologists
have degrees from colleges and universities.
Some colleges offer a specific degree in
archaeology, but usually it falls under
anthropology. Related fields of study are
geology, history, biology, and chemistry. Many
colleges offer field school opportunities during
the summer months. A field school teaches all
of the techniques that are used to excavate sites,
analyze the artifacts, and interpret what is found
on an archaeological site. Again, this group field
experience is necessary "hands-on" training to
know what it takes to be an archaeologist.
In graduate school, archaeologists study the
special branch of archaeology that interests them
most. They may work under a specific professor
who is studying a very specific group of people.
Related career paths to archaeology are
paleontology, paleobotany, forensics, ethnography,
linguistics, museum studies, government policy,
journalism, photography, and scientific illustration.
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FIELD TRIP SUGGESTIONS
Below is a list of local destinations for school
groups to extend or connect the Earthmobile
experience.
Chumash Painted Cave State Historic Park
Chumash Rock Art
Santa Barbara Museum of Natural History
(805) 682-4711 or
California Dept. of Parks and Recreation,
Gaviota District
(805) 968-1711
www. parks.ca.gov/

San Fernando Mission
Native American exhibits, local history and
self-guided tours
15151 San Fernando Mission Boulevard
Mission Hills, CA 91345
(818) 361-0186
http://missiontour.org/sanfernando/index.htm

El Dorado Nature Center
nature trails, natural history exhibits, classroom
outreach programs, etc.
7550 East Spring Street
Long Beach, Ca. 90713
(562) 570-1771
www.ci.long-beach.ca.us/park/facilities/
El%20DoradoNatureCenter.htm
Natural History Museum of Los Angeles County
natural history, cultural history, artifact loan
program, outreach and school visit programs
900 Exposition Boulevard
Los Angeles, Ca 90007
(213) 763-DINO
www.nhm.org

Satwiwa Native American Indian Cultural
Center Outdoor Classroom in Santa Monica
Mountains National Recreation Area
environmental and cultural programs about
the Chumash
4126 Potrero Road
Newbury Park, CA 91320
(805) 498-0305
www.nps.gov/samo/fos/main.html
Southwest Museum
Native American exhibits
234 Museum Drive
Highland park, CA 90042
(213) 221-2163
www.southwestmuseum.org

Oakbrook Regional Park Chumash Interpertive
Center
The Chumash Center is located on several
hundred acres of wilderness property in
Thousand Oaks. There are Chumash artifacts
and replicas on display. School tours are
available of the Chumash Village and the cave.
which contains pictographs.
3290 Lang Ranch Parkway
Thousand Oaks, CA
(805) 492-8076
www.designplace.com/chumash/
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RESOURCES
The following books were used to research background
information and FAQs. Refer to these sources for more
specifics about the topics you’re interested in.

Natural History
Bakker, E. An Island Called California:
An Ecological Introduction to its
Natural Communities. Berkeley: UC
Press, 1984. ISBN 0-520-02159-2.
California Coastal Commission. California
Coastal Access Guide. Berkeley: UC
Press, 1987. ISBN 0-520-06186-I.
Heizer, R.G. and Esasser,A.B. The Natural
World of California Indians. Berkeley:
UC Press, 1980. ISBN 0-520-03895-9,
0-520-03896-7.
Jaeger, E.C. and Smith,A. C. Introduction to
the Natural History of California. Berkeley:
UC Press, 1966. LOC No. 65-27936.
Schoenherr,A.A. A Natural History of California.
Berkeley: UC Press, 1992. ISBN 0-52006
921-8.

California Indians
Blackburn,TC. (ed.) and Harrington, J.F
(collector). December's Child: A Book of
Chumash Oral Narrative. Los Angeles:
UC Press, 1975. ISBN No. 0-520-04088-0.
Brown,Vinson. Native Americans of the Pacific
Coast. Happy Camp, CA: Naturegraph Publishers,
Inc., 1985. ISBN 087961-134-0, 087961-135-9
(paper).

Eargle Jr., Dolan. Native California Guide:Weaving
the Past and Present. San Francisco, CA:
Trees Company Press, 2000. ISBN 0-93740 I –
10-2 (softcover).
Emanuels, G. California Indians: An Illustrated Guide.
Walnut Creek: Diablo Books, 1990. ISBN
3-9607520-3-X.
Faber, G. and Lasagna, M. A Story of California's
First People. Alamo, CA: Magpie Publications,
1980. ISBN 0-936480-00-9 (paper), 0-936480025.
Hudson,T and Timbrook J. Chumash Indian Games.
Santa Barbara Museum of Natural History,
1980. ISBN 0-936494-26-3.
McCawIey,VV. The First Angelinos: The Gabrielino
Indians of Los Angeles. Banning, CA: Malki
Museum Press, 1996. ISBN 0-9651016-0-6.
Miller, B.VV. Chumash: A Picture ofTheir World.
Los Osos, CA: San River Press, 1988.
ISBN 0-939046-32-6.
Santa Barbara Museum of Natural History. California's
Chumash Indians. Santa Barbara: John Daniel,
Publisher, 1986. ISBN 0-93678415-6.
Santa Barbara Museum of Natural History. The
Chumash People: Materials for Teachers and
Students. Santa Barbara: Santa Barbara Museum
of Natural History, 1989. ISBN 0945092-23-7.

RESOURCES
Children's Books
Cole, Joanna. The Magic School Bus: Shows
and Tells, a Book about Archeology. New
York: Scholastic Books, 1997. ISBN 0-59092242-4.
Lee, Georgia. A Day with a Chumash. Minneapolis,
MN: Runestone Press, 1998. ISBN 0-82251918-6
Mclntosh, J. Eyewitness Books Archaeology.
London: Dorling Kindersley, 1994. ISBN
0679-86572-1.
O'Dell, Scott. Island of the Blue Dolphins.
Boston: Houghton Mifflin Co., 1960. ISBN
0-440-43988-4.
Panchyk, Richard. Archaeology for Kids. Chicago:
Chicago Review Press, Incorporated, 2001.
ISBN 1-55652-395-5
Reed-Jones, C. and Canyon, C. (illus.) The
Tree in the Ancient Forest. Nevada City, CA:
Dawn Publications, 1995. ISBN 1-883220-3
1-9.
Dr. Seuss. The Lorax. Random House, 197 1.
ISBN 0-394-82337-0.
Wood,Audrey. The Rainbow Bridge. NewYork:
Harcourt Brace & Company, 1995. ISBN
015-265475-5.
Wilcox, John. The Chumash Through a Child's Eyes.
Santa Barbara, CA: Shoreline Press, 1997. ISBN
1-885375-02-6.

WEBSITES
Native Americans
Santa Barbara Museum of Natural History - www.sbnature.org
Santa Ynez Band of Chumash Indians - www.santaynez.org
Southwest Museum - www.southwestmuseum.org
Autry Museum of Western Heritage - http://autry-museum.org
National Museum of the American Indian - Smithsonian Institution www.nmai.si.edu
Archaeology
American Cultural Resources Association - www.acra-crm.org
The Archaeology Channel - www.archaeologychannel.org
Dig - The Archaeology Magazine for Kids - www.digonsite.com
NAGPRA (North American Graves Protection and Repatriation Act)
www.cr.nps.gov/nagpra
National Geographic News: Archaeology and Paleontology
http://news.nationalgeographic.com/news/archaeology.html
Society for American Archaeology - www.saa.org
Society for Historical Archaeology - www.sha.org
Ecology and Environment
California Department of Fish and Game - www.dfg.ca.gov
California Regional Environmental Education Community www.creec.org/region11
Environmental Protection Act - www.epa.gov
National Wildlife Organization - www.nwf.org/education
Sierra Club - www.sierraclub.org
USDA Forest Service - www.fs.fed.us

