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Foreword

Death Valley National Park is a land of extremes. Hottest, Driest, Lowest: A superlative
desert of streaming sand dunes, snow-capped mountains, multicolored rock layers, water-
fluted canyons and three million acres of stone wilderness. Home to the Timbisha
Shoshone and to plants and animals unique to the harshest deserts. A place of legend and

a place of trial. Death Valley.
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Welcome to Death Valley National Park

Visiting a National Park

The mission of the National Park Service is to preserve and protect the natural and
cultural resources of the nation for all people to enjoy. It is important for today’s park
visitors to practice good stewardship ethics and behaviors in order to pass these unique
natural and historical treasures on to future generations in an unimpaired condition.

Objectives

Students are to answer the following essential questions throughout this course:
1. How do geologic changes affect people?
2. How do the night skies draw people?

Nevada Standards of Learning Addressed:
Grade 7

Earth’s Composition and Structure

Unifying Concept B

E.8.B Students understand characteristics of our solar system that is part of the Milky Way
galaxy

E.8.B.1 Students know the universe contains many billions of galaxies, and each
galaxy contains many billions of stars.

E.8.B.4 Students know Earth is part of a solar system located within the Milky way
galaxy

Unifying Concept C
E.8.C Students understand that landforms result from a combination of constructive and
destructive processes.

E.8.C.2 Students know rocks at Earth’s surface weather, forming sediments that
are buried, then compacted, heated and often recyrstallized into new
rock.

E.8.C.4 Students know the very slow movement of large crustal plates results in
geological events

E.8.C.5 Students know how geological processes account for state and regional
topography

Language Arts
5.0 Students use a variety of texts using the writing process



5.7.1Use prewriting strategies to plan written work; choose and narrow a topic to
organize ideas; explore a topic to plan written work

5.7.2 Draft multiple paragraphs on a single topic that address:
* audience
* purpose
* supporting details
* introduction
e conclusion
* transitions

5.7.3 Revise drafts for:
e organization
« focused ideas
* voice
» audience
* purpose
* relevant details
» word choice
* sentence fluency

5.7.7Prepare legible final draft to display or share

6.0 Students write a variety of texts to inform, persuade, describe, evaluate, entertain, or
tell a story and are appropriate to audience and purpose

6.7.1 Write essays and compositions with a focus on:
* a topic sentence
* supporting details
* concluding statement
* beginning, middle, and end
* a thesis statement
* transitions
6.7.9 Write research papers by:
 choosing and narrowing a research topic
* locating, collecting, and analyzing information from primary and secondary
sources
* recording information
* paraphrasing and summarizing information
» organizing collected information
» documenting sources using a given format

7.0 Students listen to and evaluate oral communications for content, style, speaker’s
purpose, and audience appropriateness
7.7.1 Listen for a variety of purposes including:
* gaining information
* being entertained



* understanding directions

8.0 Students speak using organization, style, tone, voice, and media aids appropriate to
audience and purpose. Students participate in discussions to offer information, clarify
ideas, and support a position.

8.7.3 Use public speaking techniques to deliver presentations with appropriate:
* prosody
* volume
* eye contact
* enunciation
* posture
* expressions
* audience
* purpose
Communicate information by:
* maintaining a clear focus
« following a logical sequence
« illustrating information with media aids
Math
Standard B Students will develop their ability to communicate mathematically by solving
problems where there is a need to obtain information from the real world
through reading, listening, and observing in order to:
* use formulas, algorithms, inquiry, and other techniques to solve
mathematical problems

History
7.0: 1860 to 1920
Students understand the importance and impact of political, economic, and social ideas.
7.8.5 Describe the western frontier, including:
» Communication
« farming and water issues
* mining
* ranching
* transportation

7.8.9 ldentify immigrant and native groups involved in mining, ranching, railroads,
and commerce in Nevada and the United States

Physical Education
3.0 Students demonstrate an understanding of dance through skills, techniques,
choreography, and as a form of communication
3.8.1A Identify and demonstrate basic dance steps, positions and patterns from
two different theatrical styles and/or traditional styles of dance



Theater
1.0 Students recognize the components of theatrical productions including script writing,
directing, and production
1.8.2 Direct actors of be directed by others using state direction vocabulary

5.0 Students make connections with theatre, the other arts, and academic disciplines
5.8.1 Identify and explain how the choices of visual arts, dance, and music
enhance the interpretation of a dramatic event

Visual Arts
3.0 Students choose, apply, and evaluate a range of subject matter, symbols, and ideas
3.8.2 Plan and produce works of art that use a range of subject matter, symbols,
and ideas from varied times and places to communicate meaning.

California Standards of Learning Addressed:
Grade 6

Focus on Earth Sciences
1. Plate tectonics accounts for important features of Earth’s surface and major
geologic events. As a basis for understand this concept:

a. Students know evidence of plate tectonics is derived from the fit of the
continents; the location of earthquakes, volcanoes, and midocean ridges;
and the distribution of fossils, rock types, and ancient climatic zones.

b. Students know Earth is composed of several layers: a cold, brittle
lithosphere; a hot, convecting mantle; and a dense, metallic core.

c. Students know that lithospheric plates the size of continents and oceans
move at rates of centimeters per year in response to movements in the
mantle.

d. Students know that earthquakes are sudden motions along breaks in the
crust called faults and that volcanoes and fissures are location where magma
reaches the surface.

e. Students know major geologic events, such as earthquakes, volcanic
eruptions, and mountain building result from plate motions.

f. Students know how to explain major features of California geology (including
mountains, faults, volcanoes) in terms of plate tectonics.

Shaping Earth’s Surface
2. Topography is reshaped by the weathering of rock and soil and by the
transportation and deposition of sediment. As a basis for understanding this
concept:



a. Students know water running downhill is the dominant process in shaping the
landscape, including California’s landscape.

Investigation and Experimentation
7. Scientific progress is made by asking meaningful questions and conducting careful
investigations. As a basis for understanding this concept and addressing the
content in the other three strands, students should develop their own questions and
perform investigations. Students will:
a. Develop a hypothesis

b. Select and use appropriate tools and technology (including calculators,
computers, balances, spring scales, microscopes, and binoculars) to perform
tests, collect data, and display data.

g. Interpret events be sequence and time from natural phenomena (e.g., the
relative ages of rocks and intrusions)

h. ldentify changes in natural phenomena over time without manipulating the
phenomena.

1.0 Writing Strategies
Students write clear, coherent, and focused essays. The writing exhibits students’
awareness of the audience and purpose. Essays contain formal introductions,
supporting evidence, and conclusions. Students’ progress through the stages of the
writing process as needed.
1.2 Create multiple-paragraph expository compositions
a. Engage the interest of the reader and state a clear purpose
b. Develop the topic with supporting details and precise verbs, nouns,
and adjectives to paint a visual image in the mind of the reader.
c. Conclude with a detailed summary linked to the purpose of the
comparison.

1.3 Use a variety of effective and coherent organizational patterns, including
comparison and contrast; organization by categories; and arrangement by
spatial orders, order of importance, or climatic order.

1.6 Revise writing to improve the organization and consistency of ideas within
and between paragraphs.

a. Writing Applications
Students write narrative, expository, persuasive, and descriptive texts of at least 500 to
700 words in each genre. Student writing demonstrates a command of standard
American English and the research, organizational, and drafting strategies outlines in
Writing Standard 1.0.
2.3 Write research reports:
a. Pose relevant questions with a scope narrow enough to be
thoroughly covered.



b. Support the main idea or ideas with facts, details, examples, and
explanations from multiples authoritative sources

1.0 Written and Oral English Language Conventions
Students write and speak with a command of Standard English conventions
appropriate to this grade level.
1.1 Use simple, compound, and compound-complex sentences; use effective
coordination and subordination of ideas to express complete thoughts

1.2 Identify and properly use indefinite pronouns and present perfect, past
perfect, and future perfect verb tenses; ensure that verbs agree with
compound subjects.

1.3 Use colons after the salutation in business letters, semicolons to connect
independent clauses, and commas when linking two clauses with a
conjunction in compound sentences.

1.4 Use collect capitalization
1.5 Spell frequently misspelled words correctly

1.0Listening and Speaking Strategies
Students deliver focused, coherent presentation that convey ideas clearly and relate to
the background and interests of the audience. They evaluate the content of oral
communication.
1.1 Relate the speaker’s verbal communication to the nonverbal message

1.2 Identify the tone, moos and emotion conveyed in the oral communication

1.7 Use effective rate, volume, pitch, and tone and align nonverbal elements to
sustain audience interest and attention

2.0 Speaking Applications
Students deliver well-organized formal presentation employing traditional rhetorical
strategies (e.g., narration, exposition, persuasion, description). Student speaking
demonstrates a commence of standard American English and the organizational and
delivery strategies outlines in Listening and Speaking Standard 1.0
2.3Deliver informative presentations:
b. Develop the topic with facts, details, examples, and explanation
from multiple authoritative sources.

Number Sense

2.0 Students calculate and solve problems involving addition, subtraction, multiplication,
and division:
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those arising in concrete situations that use positive and negative integers and
combinations of these operations.

Physical Education
1.0 Students demonstrate the motor skills and movement patterns needed to perform a
variety of physical activities
1.8 Develop, refine, and demonstrate routines to music

2.0 Students demonstrate knowledge of movement concepts, principles, and strategies
that apply to the learning and performances of physical activities.
2.10 Identify steps and rhythm patterns for folk and line dances.

2.12 Develop a cooperative movement game that uses locomotor skills, object
manipulation, and an offensive strategy and teach the game to another person.

5.0 Students demonstrate and utilize knowledge of psychological and sociological
concepts, principles, and strategies that apply to the learning and performance of
physical activity.

5.1 Participate productively in group physical activities

5.2 Evaluate individual responsibility in group efforts

5.3 Identify and define the role of each participant in a cooperative physical
activity

5.4 ldentify and agree on a common goal when participating in a cooperative
physical activity.

5.5 Analyze possible solutions to a movement problem in a cooperative physical
activity and come to a consensus on the best solution

Dance
2.0 Creative Expression: Creating, Performing, and Participating in Dance
Students apply choreographic principles, processes, and skills to create and
communicate meaning through the improvisation, composition, and performance of
dance.
2.4Demonstrate the ability to coordinate movement with different musical
rhythms and styles

2.8 Demonstrate and ability to cooperate and collaborate with a wide range of
partners and groups
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Music
2.0 Creative Expression: Creating, Performing, and Participating in Music

Students apply vocal and instrumental musical skills in performing a varied

repertoire of music. They compose and arrange music and improvise melodies,

variations, and accompaniments using digital/ electronic technology when

appropriate

2.3 Perform on an instrument a repertoire of instrumental literacy representing

various genres, styles, and cultures with expression, technical accuracy,
tone quality, and articulation, by oneself and in ensembles.

2.6 Improvise simple melodies
Visual Arts
2.0 Creative Expression: Creating, Performing, and Participating in the Visual Arts
Students apply artistic processes and skills, using a variety of media to
communicate meaning and intent in original works of art
2.1Use various observational drawing skills to depict a variety of subject matter

2.3 Create a drawing using carrying tints, shades, and intensities
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Your Mission...
should you choose to accept it, requires assistance on your part. Please follow the
checklist below to help prepare for your visit.

e Recruit Chaperones: Recruit chaperones to assist on the field trip. The park requests
1 adult for every 7 students. A list of teacher and chaperone responsibilities has been
provided. Use this to outline park expectation for adults participating in the program.

e Do Pre-Visit Activities: Administer the pre-test prior to beginning the activities.
These activities will help prepare students for their trip

e Organize Meals: It is your responsibility to provide enough food for all participants.
Plan the meals ahead of time and which groups will be doing the cooking and cleaning.

e Organize Groups: Students will be sleeping in the tents provided for them. Divide
students into 10, same sex tent groups with one adult chaperone per tent. In addition,
organize groups into cooking and cleaning groups, making sure that responsibility is
shared among all.

e Review Appropriate Park Behavior: Review the mission of the National Park Service
and Death Valley National Park. Remind students of simple things they can do to
protect the park during their visit:

o All plants and animals are protected. Do not harm, pick, or remove resources
o Animals are all around. By staying quiet you'll have a better chance to observe them
o Listen to the rangers. They'll point out things of interest, along with safety concerns.

e Do Post-Visit Activities and Assessments: Review and share experiences from the
park. Have students complete the activity, discuss what they learned, and review the
mission of the National Park Service. Administer the post-test to students after all
activities are complete. Send tests and program evaluation back to the Education
Office.



An Introduction to Using this Guide
|

This new guide is designed to help teachers prepare students for the Junior Ranger in the
Classroom program at Death Valley National Park.

The individual activities were selected to meet National and State Standards and the
curriculum of Nevada State Public Schools. School systems will find that most of the
activities can readily fit into their science objectives for seventh grade. An interdisciplinary
approach was taken when creating the guide so that materials can be easily integrated into
varied school and subject skill areas.

An Overview of the Sections

This guide has been divided into six sections. The activities that are found can easily be
adapted to meet your needs.

Background Information: This section is to assist you in preparing the student for their
visit to Death Valley National Park. It contains information about the park’s flora, fauna,
and geology.

Pre-Site Activities: Prior to beginning this section, have the students take the Pre-Visit
Assessment. In this section you will find five activities. These activities will help the
students learn about Death Valley National Park and strengthen their vocabulary
knowledge.

On-Site Activities: In this section you will find activities for use while in Death Valley
National Park. The ideal location to conduct the activities is listed within the Location
section at the top of each activity. These can either be done with a ranger or on your own.

Post-Visit Activities: Following your visit to Death Valley National Park, have the students
complete the activity. This activity is to reinforce student learning retention. Have the
students take the Post-Visit Assessment. Complete the Program Evaluation Form.
Return the program evaluation, pre-/post-visit test, and any other student work to:

Death Valley National Park
Attn: Education Office

PO Box 579

Death Valley, CA 92328

Vocabulary: This section has a list of words that are essential towards the study of Death
Valley National Park.

Supplemental Materials: This section contains additional classroom materials that can
be utilized to assist students in their learning process. One such activity is the Group
Participation Sheet. This is to help the students work together and rate each other on
their teamwork. In this section you will also find the Student Pre-/Post-Visit
Assessment, and the Program Evaluation Form. Both of these will help Death Valley
National Park continue to improve the education program to better serve the needs of the
students and teachers.



Organization of the Activities

Each activity begins with an overview which contains; subject matter, duration, location,
key vocabulary, and related activities.

Following the overview are instructional objectives, method, background information,
materials needed, procedure, an evaluation section, and in some cases an extension
activity is listed. The instructor is encouraged to maximize student critical thinking and
creativity in each activity.
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Dear Parent or Adult Helper,

» 2k
| . o of
Thank you very much for donating your precious time to the {3\ 5
future of students and Death Valley ROCKS! Your help and *—5—"‘" 2
cooperation is needed and very much appreciated. %&. #.}E;\ 1
e C i/ | '.:‘ =
Here is a check list of what you need to remember as one of the _L: : o O
ADULT group leaders: % *$ 0O
e W F 4 ﬁf_"‘ Education
" | You make an impression. Make a positive one. '

Examples: No smoking or consuming alcohol in front

of students. Smile and enjoy yourself. Be “in charge” when you need to be. Do
not allow one student to dominate your time (even your own). Encourage team
work.

" | Follow any directions that the Ranger staff gives you. Follow directions the
teachers in charge of the group gives you. If you need clarification, ask
guestions.

] Have “appropriate fun” with the students. You too can be a child for a while
maintaining control of the group. You will enjoy it and so will your group.

L] Keep a positive attitude. No matter how bad the weather or displeasing you think
the conditions are, tell your students it is fine with you. You don’t have to lie or
exaggerate — just don’t add to an already difficult situation.

L] Never meander off alone with a student — even if it is your own child. The public
is watching and they may not know it is YOUR child.

| Please do not bring any other children with you. We know you want your
children with you, but this is for the students in the participating classes. If there
is a younger sibling in the group, it will take your attention away from your
student.

|| if there is ever a situation you feel is beyond your control, communicate with the
teacher and/or Ranger staff immediately!

[] Keep your group together. Students like to wander in the open spaces of Death
Valley National Park. It is your responsibility to make sure you know where they
are at all times. Students use restroom with a partner or with the entire group.

|| Maintain positive group dynamics. Do not play favorites — even with your own
children. We know you want to spend quality time with them, and your being on
this trip is quality time.

|| Students are here to work as well as have fun. Allow them to complete their
assignments. You can “help” best by asking questions of them and not offering
answers.



" | please do not bring alcohol or leave the group to consume alcohol even during
your personal breaks.

|| Remember the learning experience is theirs. Death Valley National Park is a
fascinating place and we know you too will have questions and comments. Feel
free to talk to the Ranger staff between lessons or during meals, but allow the
students to be the center of their attention.

|| Make sure you are informed of the rules and regulations your students must
follow. You will be the one who enforces those rules, so talk to the teachers and
Rangers if you are not clear. Do not rely on the students to tell you what the
rules are.

] Do not wander off without letting a teacher and/or Ranger staff know you have
gone. IF you need a short break, communicate that and someone will take over
your group for a while.

" | Please do not tell students scary stories about wild animals or the outdoors
before they go to sleep. Please do not do things that will scare the children
during night hikes. Please obey any flashlight restrictions.

"] Do not bring weapons of any kind. For some the desert is a scary place, but
allow the National Park staff to handle the fearsome situations.

The National Park Service Staff reserves the right to remove any adult from the group
whose behavior does not meet these requirements! Please do not make us embarrass you
in front of your children!




Common Desert Plants

The low desert of Death Valley is a harsh place for plants to survive. The
combination of high summer temperatures, an average annual rainfall of less than 2
inches, and concentrations of salts in the soil all account for the sparse vegetation
found here. These plants have been successful at enduring the hardships and are
the most common in the low elevations of Death Valley National Park.

Honey Mesquite

Prosopis glandulosa torreyana
Small native tree of watered areas.
leaves: divided and fern-like;
deciduous

branches: knobby with long spines
fruit: straw-colored, edible bean
pod

Desert Trumpet
Eriogonum inflatum

Sprucebush

Peucephyllum schottii

Dark green shrub of washes or
canyons.

leaves: needle shaped leaves
resemble conifer; pine scented
flowers: yellow clusters
branches: twisted “trunk” like a
juniper

Odd plant 1 to 3 feet tall of

roadsides and washes.

P 4 leaves: silver-green; at base of o
h% plant ‘%E-j{i'r}-‘
-mm e stems: flower stalks have hollow H‘ o e
(‘%ﬁgﬂ- bulge just below branches e 1\71{
o flowers: yellow and tin e AY
2 j £ A y y "ﬁkﬂ "
Desert Holly
Creosotebush

Atriplex hymenelytra

Stout shrub of alluvial fans, foothills,
and washes.

leaves: whitish, smooth leaves are
holly-shaped; turns pink in summer
when dormant

flower: pink bud clusters are
berry-like

Larrea tridentata

Delicate-looking yet hardy shrub
with strong odor of creosote.
leaves: olive-green, tiny and
"cleft" into 2 segments

flowers: yellow with 5 petals
stems: thin and flexible with dark
bands
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Pickleweed Rocknettle
Allenrolfea occidentalis Eucnide urens
Succulent shrub of salty springs. Bristly, broad-leaved shrub of
Our most salt tolerant plant. canyons and washes.
stems: fleshy and green; numerous leaves: large for a desert plant;
joints like pearls on a string bright green color almost hidden by

stiff bristles

flowers: pale yellow and showy
warning: avoid touching this plant,
the bristles will cling to clothing and
are irritating to the skin
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Honeysweet

Tidestromia oblongifolia

Rounded, low shrub, often found
with desert holly.

leaves: gray-green, tiny and
covered with fuzz; turns pink, then
tan, in winter when dormant
stems: abundant, pink tinged
branches make plant compact and

rounded
Beavertail Cactus Arrowweed
Opuntia basilaris Pulchea sericea
A low growing pricklypear cactus These water-loving shrubs form the
lacking long spines. "corn shocks" of the Devil's
stems: flat gray-green pads dotted Cornfield.
with bunches of tiny spines leaves: gray-green; narrow and
flowers: magenta and showy pointed
warning: although this cactus stems: long and straight like arrow
appears spine-free, do not touch; 4 shafts; grow in thick clumps
the small, barbed spines are very flowers: pink clusters

irritating to the skin



Common Desert Animals

Antelope ground squirrel Kangaroo rat Bighorn shegp

These tiny, pale squirrels are ~ Nocturnal kangaroo rats  Shy and elusive,
Common in the desert are found in dry areas  bighorn sheep are the
shrublands. White tail is held on the valley floor, park’s largest native
over its back to reflect sunlight. especially near animal. Watch for them

mesquite. in canyons and on
mountain slopes.

Kit fox Coyote Black-tailed jackrabbit
Kit fox are the size of a Common throughout the ~ Jackrabbits are most
housecat and have large park. Coyotes are common in the mid-
ears and tail. They are excellent scavengers and  elevations around the
nocturnal and are most hunters; they do no need  park. Watch for them on
common in lower elevations. your handouts. moon-lit nights.

Roadrunner , Great-tailed grackle
These ground-dwelling  These sleek birds are often
desert birds are found in t5ng in noisy flocks near
the lower elevations of developed areas. Males
Death Valley. They eat 46 glossy-black with long
lizards, insects, snakes, t4ils: the brown females
and small birds. have shorter tails.

Pupfish

Tiny native pupfish are
found in only a few isolated
springs and creeks. Four
species live in the park; the
Devil's Hole pupfish is an
endangered species.
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Chuckwalla

Chuckwallas are the largest
lizard in the park. Found
near rocks, it will squeeze
into a rock crevice and
inflate itself when
threatened.

Sidewinder

These rattlesnakes are
found mainly in the lower
elevations. Though

venomous, sidewinders are

not aggressive when left
undisturbed.

Desert Woodrat

Also known as pack rats,
these nocturnal rodents
love to collect things and
pile them in their middens.

o,

Horned lizard

Well camouflaged, these
lizards are often found near
ants, their primary food
source. Watch for them
crossing dirt roads in the
park’s mid-elevations.

<
Scorpion
Scorpions are nocturnal
and hide from the desert
sun under rocks. All
scorpions have a
venomous sting, but those
found in the park are not
deadlv

Bats

Bats are usually seen at
dusk. The most common
species found in the park
are the California myotis
and the western pipistrelle.
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Zebra-tailed lizard
These pale lizards are
common in the lower
elevations of the valley.
They lift their black and
white striped tails high
when running.

Tarantula

These harmless, ground-
dwelling spiders are most
often seen crossings
roads in autumn. Look for
them in the higher desert
valleys.

Raven

Ravens are common
throughout the park and
are often found in pairs.
These clever birds eat a
great variety of food.



Geologx

Death Valley National Park is a 3.3 million-acre preserve which show-cases the subtle
beauty and uniqueness of desert environments. What events conspired to create Death
Valley? Why is the landscape so varied, and so extreme? Badwater Basin contains the
lowest point in North America, at 282 feet below sea level, yet it lies in the afternoon
shadow of 11,049-foot Telescope Peak. This rugged topography, as well as sand dunes,
craters, and flood carved canyons, indicate that Death Valley has experienced a lengthy

and complex geologic history.

Ancient Seas

Death Valley’s rocks,
structure and landforms
offer a wealth of information
about what the area may
have looked like in the past.
It is apparent that there has
not always been a valley
here. Death Valley’s oldest
rocks, formed at least 1.7
billion years ago, are so
severely altered that their
history is almost
undecipherable. Rocks
dating from 500 million
years ago, however, paint a
clearer picture. The
limestones and sandstones
found in the Funeral and
Panamint Mountains
indicate that this area was
the site of a warm, shallow
sea throughout most of the
Paleozoic Era (542 - 251
million years ago.)

Warped Mountains

Time passed and the sea
began to slowly recede to
the west as land was
pushed up. This uplift was
due to movement occurring
far beneath the Earth’s
surface. Scientists have
discovered that the Earth’s
crust is composed of inter-
connected sections, or
plates. Death Valley lies
near the boundary between

two of these plates. As the
plates slowly move in
relation to each other,
compressional forces
gradually fold, warp and
fracture the brittle crust.
This widespread rock
deformation and faulting
occurred through most of
the Mesozoic Era (251 -
65.5 million years ago.)
While the Rocky Mountains
and the Sierra Nevada
formed, active mountain
building alternated with
times when erosion
prevailed, worked to
breaking down the

mountains that had formed.

Traveling Volcanoes

The next phase in Death
Valley’s development was
primarily influenced by
volcanic activity that
spanned much of the
Tertiary Period (65.5 — 2
million years ago.) As fault
movement and mountain
building stretched the land
surface, the crust was
weakened. Hot, molten
material beneath the
surface welled up and
erupted at these weak
points. The seething
volcanoes first appeared to
the northeast, in Nevada,
and blanketed the Death

Valley region with numerous
layers of ash and cinders. The
topography then consisted of
gently rolling hills, perhaps
similar to the present-day
Skidoo area. Over time, the
center of volcanic activity
moved progressively
westward, finally producing a
chain of volcanoes from
Furnace Creek to Shoshone,
burying the ancient rocks of
the Black Mountains.
Secondary results of the ash
and cinder eruptions include
the vivid colors of the Artist’s
Palette and Death Valley’s
famous borate mineral
deposits.

Basin and Range
Approximately three million
years ago, the dynamics of
crustal movement changed,
and Death Valley proper
began to form. At that time,
compression was replaced




by extensional forces. This
“pulling apart” of Earth’s
crust allowed large blocks of
land to slowly slide past one
another along faults, forming
alternating valleys and
mountain ranges. Badwater
Basin, the Death Valley salt
pan and the Panamint
mountain range comprise
one block that is rotating
eastward as a structural
unit. The valley floor has
been steadily slipping
downward, subsiding along
the fault that lies at the base
of the Black Mountains.
Subsidence continues
today. Evidence of this can
be seen in the fresh fault
scarps exposed near
Badwater.

Erosion and Deposition
Concurrent with the
subsidence has been slow
but continuous erosion.
Water carries rocks, gravel,
sand and silt down from
surrounding hills and
deposits them on the valley
floor. Beneath Badwater lies
more than 11,000 feet of
accumulated sediment and
salts.

Lost Lakes

In addition to structural
changes, Death Valley has
been subjected to major

climatic changes throughout
the past three million years.
and blanketed the Death
Valley region with numerous
layers of ash and

During North America’s last
major Ice Age, the valley
was part of a system of
large lakes. The lakes
disappeared approximately
10,000 years ago,
evaporating as the climate
warmed. As the lakes
evaporated, vast fields of
salt deposits were left
behind. A smaller, now
vanished, lake system
occupied the basin floor
about 3000 years ago.

Yesterday's Volcano
Signs of recent volcanic
activity exist in northern
Death Valley at Ubehebe
Crater. Caused by violent
steam explosions, the
craters formed as recently
as 300 years ago when hot,
molten material came in
contact with groundwater.
These large depressions
show that Death Valley's
geology is dynamic and
ever changing .

Shape of the Future
Death Valley’s landscape
has been changing for
millions of years. It is
changing now, and will
continue to change long
after we have departed.
Erosion slowly carves away
at the ancient rock
formations, reshaping the
surface of the land. The
basin continues to subside
and the mountains rise ever

higher. It is interesting to
imagine, but impossible to
predict, the future of Death
Valley. See if you, too, can
unlock secrets of Death
Valley’s long and colorful
geologic history.




Camging Out at Death Vallex

Enclosed in the student’s booklet there is a checklist similar to the one seen here.
Remember that students will be provided with tents and sleeping bags, but you and
the chaperones will not. Make sure that all members are prepared!

Tent

Sleeping bag

Toothbrush

Toothpaste

Hairbrush

Deodorant

Washcloth

Soap

Feminine necessities
Closed-toe sturdy shoes (no sandals or flip-flops!)
Pajamas

Warm jacket

Long sleeve shirt or sweatshirt
Long pants

Short sleeve shirt

Socks (a few pairs)
Underwear (a couple pair)
Extra change of clothes
Raingear (yes, it can rain!)
Hat

Sunglasses

Pillow

Binoculars (if you have them)
Flashlight

Cell phone (for taking photos, not for talking) or camera
Water bottle

Sunblock

Insect repellent

Chapstick with sunblock

A good stewardship attitude!

OO0 oooooooooooog




Camping Menu

Although Death Valley National Park will provide the cooking utensils, coolers, and stoves,
it is up to the teachers to ensure that there is enough food provided for the students.

The students will be responsible for cooking while they are in the park. It will make things
run smoothly if cooking groups are assigned ahead of time.

** Check for food allergies among your students!**

DAY 1
Breakfast: Will be eaten before students depart or students can bring it on the bus

Lunch: Students are responsible for a bag lunch the first day

Dinner: Cooking Group Cleaning Group
DAY 2

Breakfast: Cooking Group Cleaning Group
Lunch: Cooking Group Cleaning Group
Dinner: Cooking Group Cleaning Group
DAY 3

Breakfast: Cooking Group Cleaning Group
Lunch: Cooking Group Cleaning Group

Dinner: Students will be home

10
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Geo-Lingo Bingo

Subject: Vocabulary review

Duration: 30-45 minutes

Location: Classroom

Key Vocabulary: All vocabulary found in this booklet

Materials
Objectives. _
The student will be able to: e Bingo cards (one
1. define key geologic terms per group)
e Bingo Clues
Method. The students will have to use clues to come to a e Markers, chips, etc.
conclusion as to what geological term is being referred to. for marking off blocks
e Extra credit cards
Background. Knowledge of the geologic terms found in the for winner

back of this guide.
-]

Suggested Procedure.

1. Hand out Bingo cards — one different card per group — and markers or some material
the students can use to mark off their squares

2. Once all groups have a card, explain to the students that you are going to read off three
clues for each term. Itis up to the students to determine, within their groups, which
vocabulary word you are giving clues for. Once the students think they know the word,
have them mark off that square.

3. When a group has marked off four squares in a row (could be up, down, or diagonal)
they yell out BINGO!

4. Double check the student’'s answers. If they are wrong, keep going. If they are right,
hand out extra credit cards or a prize of your choice to the group

11



Bingo Clues

Alluvial Fan
| am found at the mouth of a canyon
| am made up of sedimentary material
| am deposited by water

Anticline
| am a fold in rock
| can be found in rock stratum
| have layers that slope away from a common point

Basin and Range
| am a type of topography
| am characterized by tilted fault blocks forming mountains
| have valleys between my mountain ranges

Cementation
| am a form of lithification
| help fill in spaces with a bonding agent
| make sedimentary rock

Cindercone
| am a type of volcano
| am a steep, conical hill
| am made up of rocks accumulated around a volcanic vent

Conglomerate
| am a type of sedimentary rock
| can often be found in an alluvial fan
| am composed of pebbles and gravel

Continental Drift
| am a part of plate tectonics
| occur at a speed of 5cm per year
| am the movement of the continents

Crater
| can be created by meteors falling
| can also be formed by an explosion in the Earth
| am a pit or a hole in the ground

Dike
| am formed by cooling magma
| am a form of igneous rock
| am found in a vertical crack in previously existing rock

12



Erosion
| am a geologic process
| help make mountains into sand
| break down rock

Extrusive Rock
| am also called volcanic rock
| am a type of igneous rock
| am formed by lava that flows onto the surface of the earth

Fault
| can be found between two rock sections
| have several different types
| am a displacement of two rock sections
Fold
| have three main types
| help curve rock stratum
| am a bend in rock
Fossil

| am evidence of the past
| am ancient traces of plants and animals
| can be bones or imprints

Geologic Time Scale
| am a tool used by geologists
| describe events
| help map out the history of the Earth

Graben
| am a geologic feature
| can be found between faults
| am an elongated depression

lgneous Rock
| am one of three classifications of rock
| can form on or below the Earth’s surface
| am formed by the cooling and solidification of lava

Lava
| come from within the Earth
| am hot, molten rock

| am found on the surface after emerging from a volcanic vent

13



Lithification
| am a geologic process
Cementation is one of my methods
| form sediments into solid rock

Lithospheric Plates
We can be found on the Earth’s lithosphere
We are large slabs of rock
We are also called tectonic plates

Magma
| am found deep within the Earth
| can help form rocks
| am hot, molten rock

Metamorphic Rock
| am one of three rock classifications
| used to be another type of rock
| was changed due to heat and pressure

Monocline
| am a geologic formation
| am a fold in rock
| can be seen when all strata are inclining the same way

Normal Fault
| am a break in the Earth
| can be found where there is tension in the Earth
| can be seen when one block of rock slides down

Sedimentary Rock
| am one of three rock classifications
| can be formed with the help of wind, water, ice, or chemical reactions
| am made up of many particles

Sediment
| help make up a type of rock
| can be large or very small
| am broken and divided material

Sill
| am formed by cooling magma
| am a form of igneous rock
| am found solidified parallel to strata in existing rock

14



Stratum
There can be many of me
| am easily warped and bended
| am a rock layer with the same composition

Strike-Slip Fault
| am a break in the Earth
| am vertically oriented
| can be seen when blocks of rocks slide past each other

Subduction
| am a geologic process
| can help create mountains
| can be seen when one tectonic plate slides beneath another

Syncline
| am a geologic formation
| am a fold in rock
| have layers sloping toward a common point

Thrust Fault
| am a break in the Earth
| occur in a compressional environment
| can be seen when one block of rock is forced upward relative to another

Uplift
| am a geologic process
| can be caused by subduction
| can be seen when plate tectonics increase elevation

Volcano
| am a geologic formation
| am an opening in the Earth’s surface
| allow molten rock and ask to escape from below the surface

Weathering
| am a form of erosion
| occur when rocks have contact with the Earth’s atmosphere
| help decompose rocks and other solids into sediments

15
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Geo-Lingo Bingo!
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Pictionarx

Subject: Vocabulary review
Duration: Variable
Location: Classroom

Key Vocabulary: All vocabulary found in this booklet
|
Objectives.

The student will be able to:
1. define key geologic terms
2. use art and imagination to illustrate the geologic terms

Materials

Pictionary cards
Drawing surface

Method. The students will have to illustrate their vocabulary Markers
words in such a way that the rest of their group will be able Timer
to recognize what is being represented Extra credit cards

for winner

Background. Knowledge of the geologic terms found in the

back of this guide.
. _____________________________________________________________________________|]

Suggested Procedure.
1. Have students in their groups
2. One student from group one comes up to the board. Make sure all students can see.

3. Have student draw one of the Pictionary cards that have been cut out ahead of time.
(Give him/her time to study the card).

4. Once student is ready, they have one minute to draw that term (ex. Student draws the
volcano card and they draw a conical shaped hill with stuff ejecting out the top)

a. The student drawing can only draw, no words are to be written
5. The student’s group can yell out answers until they reach the correct one.

6. If at the end of the minute the group has not been able to guess the correct term, then
the other groups can attempt to steal the point.

7. After the time allotted (by you) the group with the highest score wins

8. Hand out extra credit card to the winning group or a prize of your choice
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Alluvial Fan ; Alluvium ; Anticline

a fan-shaped deposit of sedimentary material a fold with layers sloping

- alluvium at the mouth of ©  deposited by flowing @ away from a common
: a wash : water : point
. Basinand Range - | Bedrock - Conglomerate

type of topography that - the solid rock underlying  arock composed of

Is characterized bya allsoil, sand, clay, @  pebbles and gravel
series of tilted fault gravel, and loose i embedded in finer
. blocks forming ridges or | material on the Earth’s grains
. mountains and broad, - surface '
intervening basins or -
________________ valleys .
Continental Drift : Crater : Erosion
the movement of the a pit or hole in the - the break-down of rock
Earth’s continents ata | ground created by an : by natural processes
rate of 5cm per year; . explosion or the impact
part of plate tectonics of a meteorite
' Fault Fold . Fossil
the boundary between ' a bend in a layer of rock - the mineralized or
two rock sections that . otherwise preserved
have been displaced . . remains or traces (such
relative to each other . . as footprints) of animals,

plants, and other
organisms


http://en.wikipedia.org/wiki/Topography�
http://en.wikipedia.org/wiki/Mineral�

Lithosphere

Igneous Rock ; Lava
- rock produced by the magma that emerges the outer crust of the
- cooling and solidification : onto the surface of the : Earth, which is broken
of magma, either on or Earth . into seven large rigid
below the Earth’s plates and several
surface smaller ones
""""" Maar Volcano ~© ~ Magma - Metamorphic Rock

formed when steam - melted rock deep within  rock that has undergone

explosions occur as the Earth . change as a result of
rising magma hits . intense heat and
. groundwater or surface . pressure :
: water '
"""""""" Monocline - Normal Fault - Stratum -
a geologic formation in a break in the earth : a layer of rock having
which all strata are where tension pulls : the same composition
inclined in the same . rocks apartand one throughout
direction : block slides down '
relative to the other
block
""""""" Rock Cycle - Sedimentary Rock - Sediment
the continuous process rock produced from finely divided solid
- of change in which new : particles deposited by material
rocks are formed from .  wind, water, ice, or

old ones - chemical reactions.



Strike-slip Fault ; Subduction Syncline
vertically oriented faults . a geologic process in - a fold with layers sloping
along which one block @ which one edge ofa ' toward a common point |
- slides past another. Ina . crustal plate descends :
pure strike-slip fault, . below another

neither block rises
above the other

Thrust Fault : Uplift Volcano
occur in a '~ ageological process : an opening, or rupture,
compressional " most often caused by : in a planet's surface or
environment, where | plate tectonics which : crust, which allows hot,
rocks are squeezed . increases elevation . molten rock, ash and

. together and one block
. is forced upward (and -
- possibly over) relative to -

gases to escape from
below the surface

another
"""""" Weathering ~ ©  Playa - Lithospheric Plates
decomposition of rocks, a nearly level areaat @ a massive, irregularly
- soils, and their minerals : the bottom of a desert : shaped slab of solid
- through direct contact basin, sometimes rock, generally
with the Earth’s . temporarily covered with ©  composed of both :
atmosphere . water; adry lake bed . continental and oceanic .

. lithosphere (also called -
- a tectonic plates); part of -
plate tectonics


http://en.wikipedia.org/wiki/Crust_%28geology%29�

Rockin’ Out

Subject: Geology

Duration: 45 minutes

Location: Classroom

Key Vocabulary: Igneous, Metamorphic, Sedimentary

. Materials
Objectives.

The student will be able to:

1. use their powers of observation to recognize difference
in rocks

2. recognize that rocks are formed in many different ways

e Samples of rocks

from the area

Method. The students will participate in an activity that lets them use the clues provided
and their own observations to attempt to classify rocks

Background. Rocks are what the crust of the earth is made of. They are the mountains
and the bottom of the ocean. They are everywhere on earth, but often buried under soil.
Rocks are made of minerals, like quartz, calcite, feldspars, and micas. Most rocks are
made from more than one mineral, but there are quite a few kinds that are made from only
one mineral. Minerals are not rocks, rocks are made of minerals.
____________________________________________________________________________|]

Suggested Procedure.

1. Have the students work in their groups

2. They are to use the section titled Rockin’ Out and Describing Rocks Data Sheet to
help them complete this activity

w

hand out one rock to each group and give them time to examine it and fill out the first
section of Rockin’ Out

»

As each group finishes with their rock, have them trade with another group until they
describe four different rocks

o

This is just a chance for the students to observe and work together in their groups —
there are no right or wrong answers in this one
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Power of Observation

Subject: Geology

Duration: 45 minutes

Location: Classroom

Key Vocabulary: Igneous, Metamorphic, Sedimentary

. Materials
Objectives.

The student will be able to:

1. use their powers of observation to recognize difference
in rocks

2. form questions and hypotheses about objects

e Samples of rocks from

the area

Method. The students will participate in an activity introduced them to inquiry learning.
This activity enables to student to become comfortable with using their own observation to
answer their own questions.

Background. An old adage states: "Tell me and | forget, show me and | remember,
involve me and | understand.” The last part of this statement is the essence of inquiry-
based learning. Inquiry implies involvement that leads to understanding. Furthermore,
involvement in learning implies possessing skills and attitudes that permit you to seek
resolutions to questions and issues while you construct new knowledge.
|

Suggested Procedure.

1. Have the students work in their groups

2. They are to use the section titled Powers of Observation

w

Hand out one rock to each group and give them time to examine it and fill out the
sections in Powers of Observation

»

Help guide the students down the right path. Try to steer them away from any
outrageous questions or answers.

o

This is just a chance for the students to observe and work together in their groups —
there are no right or wrong answers in this one
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Student Presentations

Divide your students into 10 groups (as evenly as possible). Each of these groups will be
given a topic to research and present while at Death Valley National Park.

Topic is general to geology AND must be specific to Death Valley National Park as
well!

Groups must work as a team on presentations. Each student will present their own
research, however.

Research and presentations need to relate to the Essential Questions: How does
Geology affect people? or What is it about the night sky that draws people?

Each student must present at |least three complete research sentences and at least
one minute in length (they can present more).

Groups can present in lecture format or they can present in a more creative fashion if
they wish. (create a skit or demonstration)

Presentations will be delivered at the specific locations while on the Death Valley
National Park field trip.

Teachers will grade the students on the presentation and on the research
conducted. Teachers will refer to the Notes section of the Junior Ranger in the
Classroom Booklet to assist with grading the research conducted.

NPS personnel will assist with resources lists and some written materials for students
to use for the research.

Topics:

Volcanoes/ Steam Vent Craters and Ubehebe Crater
Mining and geology in Death Valley

Dune formation in Death Valley

Visible Planets in the night sky

Stars and constellations

Borax and geology in Death Valley

Faults in Death Valley

Alluvial Fans in Death Valley

Sediments and ancient lakes and rivers in Death Valley
Flash floods in Death Valley
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I Bei We Be Ubehebe

Subject: Geology

Duration: 30-45 minutes

Location: Ubehebe Crater

Key Vocabulary: Maar Volcano, Crater, Igneous Rock, Magma

Objectives. Materials

The students will be able to:

1. understand what occurs during a volcanic eruption

2. describe different types of volcanoes and how they
are formed

3. use their bodies to physically demonstrate a
volcanic eruption

e Extra Credit cards
for the winners

Method. The students will participate in an activity where they act out with their bodies
how Ubehebe was formed.

Background. Many people believe that all craters were created when large meteors struck
the surface of the earth. However many, such as Ubehebe, was formed by weaknesses in
the Earth's crust. With this weakness, searing basaltic magma rose upward. A fault along
the western base of Tin Mountain, responsible for uplift of the entire Cottonwood mountain
range, lay in the path of the molten mass, providing an easy escape route to the surface.

Breaking through the bedrock below, black lava races through the gravely alluvial fan
draped across the valley floor. Magma worked its way through the fault-weakened rock
toward the surface. Some of Ubehebe Crater field's most dramatic eruptions occurred
when magma met water-soaked bedrock and alluvial fan sediments. In an instant, water
flashed to steam, and a violent release of steam-powered energy blasted away the
confining rock above. (This is called a hydrovolcanic eruption.) It produced a dense,
ground-hugging cloud of rocky debris which surged out from the base at up to 100
miles/hour, decimating the landscape. A fiery fountain of lava erupted with a roar, forming
a vent to the south of what is now Ubehebe Crater. Liquid rock was thrown into the air, and
then fell to the ground as solidified cinders or partially-molten lava blocks and bombs. A
ring of black volcanic material soon builds around the central vent.

The first of the Ubehebe Crater complex was born. The largest of these eruptions
produced Ubehebe Crater, over a half a mile wide and 770 feet deep. Up to 150 feet of
rock debris mantles the countryside near the site of the explosion. Over a dozen other
explosion craters and tuff rings in the Ubehebe Crater field are the result of this type of
hydrovolcanic eruption.

-

Suggested Procedure
1. Have the students work in their groups
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2. Explain to the students that they are to reenact what occurred at Ubehebe
a. They are to only use their bodies
b. They can only touch each other from elbow to hand
c. They may use sounds
d. One person can explain what they are acting out
e. The students will be judged for creativity and enthusiasm

3. After explaining the rules, walk the students to the bottom of the crater
a. The students are to use this time to observe the area and discuss the
reenactment

4. At the bottom of the crater, have the groups one at a time act out the creation of
Ubehebe

5. Adults will choose a winner (group) for the most original and accurate depiction
a. Winners will receive 5 extra credit points

6. After the “award ceremony,” walk the students back up the hill

7. Make sure leaders waiting at the top of Ubehebe help keep the groups organized for
bus loading
|

Evaluation
Summarize the lesson with a discussion to tie this lesson in with the essential question.

1. If you were here when Ubehebe exploded, what changes would you have withessed to
the environment?

2. How would this geologic change affect people?

3. Would the effects simply be death? What about the people far away?

|
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Dune Detectives

Subject: Geology, Biology, Ecology
Duration: 1 hour
Location: Mesquite Sand Dunes

Kex Vocabularx: Saltation

Objectives.

Students will be able to: Materials
1. discuss how dunes are formed )
2. that sand is created through the process of erosion * Colored pencils
3. that dunes are a habitat for numerous species e Awhistle is handy for
getting students from
Method. The students will participate in an activity where afar

they search out for answers as to how sand dunes were
formed and what lives in them.

Background. Wind plays a major roll in sand accumulation. Most sand is light enough to
be moved by a gentle breeze of 15 mph! As the wind blows, the sand grains roll or hop
(called saltation) along the ground until they are stopped by something bigger than they
are; usually a rock or a plant (dead or alive.)

Every time the wind blows more and more sand accumulates, eventually burying the
obstacle. Eventually that pile of sand becomes large enough that it will catch any
windblown sand and a dune will form. The sand will roll up the gentle slope on the side
that faces the wind until they reach the crest. The crest blocks the wind so the sand, with
no more wind to move them, drop down onto the slipface. As long as there is a source of
sand, that dune will continue to advance.

Sand is light enough that the wind can push it, but it's heavy enough that it usually doesn’t
go more than a foot above the ground. If it encounters any barrier over a foot tall, the sand
stops moving. The mountains surrounding the dune field are so tall that sand cannot get
over it. The sand is trapped, blowing around continuously between the surrounding
mountains.

Suggested Procedure
1. Break students up into their groups

2. Discuss rules and safety

Stay in appointed groups

Stay within sight of an adult at all times (assign one adult per group)
Be respectful of other visitors

Stay within designated boundaries

When students here whistle, meet back at designated area

PO T®

3. Have the groups find an area within the boundaries to work
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9.

Students are to work within their groups, at least 20ft from any other group
Have students work on the Sand Investigation section of Dune Detectives

When completed, the groups will walk around their area of the dunes and search for
animal tracks and scat

. Have the students complete the Match Game section of Dune Detectives. This is an

observation activity.

When completed, students will move to the Life in the Dunes section of Dune
Detectives and complete that section

After an hour, gather the students back up for discussion

10. At this point it is up to you whether or not you want to give the student’s time to play in

the dunes. If so, remember SAFETY FIRST

Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.

1.
2.
3.

What type of rock will the sand dunes become in thousands of years (sedimentary)
Why are the colors found here different from those at Ubehebe?
How do the geologic changes here affect people?
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Sand Investigation

Wind Direction —

Crest
Trpe=r
#2 #3 slipface
Lowar
#1 Basze 4 £1 1pfane

Dune Anatomy

Which section of the dune is your group investigating today? (variable answer)

Collect a sample of sand. What colors do you see in your sample?

Look at the mountains around you. With your group, pick a mountain and draw it. Include

the many rock layers!

Student Artwork

Do some of the colors of sand match the colors in the mountains? Yes

What natural process broke down huge mountains into tiny sand grains? _Erosion

Can you think of what pushed all this sand into this one spot? Wind

So what is keeping this sand from being pushed right out of the valley? Look around you

for a very large geologic formation. The surrounding mountains
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Life in the Dunes

Have fun and work on the sheet titled Match Game first! Walk around with your group,

staying within the boundaries and discover what might live here.

Follow a set of tracks. What animal are you following? (variable answer)

Where did the tracks go? (variable answer)

How many different animal tracks was your group able to find? (variable answer)

How many different plant species? (variable answer)

Does it surprise you to find so many things living in the dunes? (student opinion)

Time to find out how life in the dunes is possible! Dig down into the sand. You only need to

make a small hole and make sure to fill it in when done.

What did you notice about the sand when you dug down? The sand is wet when

you dig below the surface and it is cooler

What does this mean for the plants and animals? Just below the surface there

is a ready supply of water for the plants and animals . The cooler sand below the surface

gives them a place to live when it's hot outside

If you lived near the dunes 300 years ago, where would you go to find food? This

answer is up to the students, but the ideal spot would be the dunes due to the amount of

wildlife that exists close to them, so food’s within close range)
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Star Lighti Star Bright?

Subject: Astronomy, Light Pollution
Duration: 20 minutes

Location: Outdoors

Key Vocabulary: Light Pollution
Nevada State Standards:

Objectives. :
Students will be able to: Materials
1. understand that the night sky is a valuable resource )
2. describe why light pollution is an environmental e Magnitude readers
problem

3. understand that unnecessary light causes the visual
magnitude of stars to lower

Method. The students will participate in an activity in which they are able to compare the
magnitude of stars visible in Death Valley National Park versus those in Las Vegas.

Background. Light pollution, also known as photopollution or luminous pollution, is excess
or obtrusive light created by humans. Among other effects, it disrupts ecosystems, can
cause adverse health effects, obscures the stars for city dwellers, and interferes with
astronomical observatories. Light pollution can be construed to fall into two main branches:
annoying light that intrudes on an otherwise natural or low light setting and excessive light,
generally indoors, that leads to worker discomfort and adverse health effects. Since the
early 1980s, a global dark-sky movement has emerged, with concerned people
campaigning to reduce the amount of light pollution.

Light pollution is a side effect of industrial civilization. Its sources include building exterior
and interior lighting, advertising, commercial properties, offices, factories, streetlights, and
illuminated sporting venues. It is most severe in highly industrialized, densely populated
areas of North America, Europe, and Japan, but even relatively small amounts of light can
be noticed and create problems. Like other forms of pollution, such as air, water and noise
pollution, light pollution causes damage to the environment.
|

Suggested Procedure

1. Pass out the magnitude readers (1 per pair of students)
A. Advise students to be careful not to tear the cellophane

2. Have the students look at Orion* through the magnitude reader. There is an illustration
in their booklets to help them find the seven stars they need to measure

3. To find the magnitude, the student will start at hole #5, looking at a star through the

magnitude reader. Have the student then look at the star through the next hole, and
then the next.....until the student can no longer see the star.
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4. The hole where the star is faintest is the magnitude (i.e. you can’t see the star in hole 4,
but you can see it faintly in hole 3, you would write down 3 for that star).

@006 O O

o

Have the students record their findings on the Star Light, Star Bright? Section

o

Next have the students look at a satellite image of the world’s light pollution in their
booklets. Have them try to find Las Vegas and Death Valley on the map (it'll be tough
so no right or wrong here...unless they are way off base. If so, help guide them)

Have the students fill out the final questions in Star Light, Star Bright?
When done, tie it into the essential question:

A. Do you get to see stars this bright at home?

B. Do you enjoy being able to see the stars this bright? Why?

C. How will you feel if you couldn’t see the stars anymore? Why?

© N

*If Orion is not visible, use the chart and picture for Cassiopeia instead*
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.
4. Do you get to see the stars this bright at home?

5. Do you enjoy being able to see the stars this bright? Why?

6. How will you feel if you can’t see the stars anymore? Why?
]
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Answers

Using your magnitude reader, measure the brightness of each star listed. Remember the
lower magnitudes are brighter stars and the higher magnitudes are dimmer stars. Record
the magnitude (1-5) in the column labeled Death Valley. The first column (Las Vegas) has

already been filled in for you

Star Las Vegas Death Valley

Betelgeuse 4

Belatrix

Mintaka

Alnilam

Alniltak

Salph

N ool o b~ O] O

Rigel

Are the stars brighter or dimmer in Death Valley? Brighter

What causes the difference in magnitude? No light pollution in Death Valley

Think back to your city; what in your neighborhood would create this problem?

Lots of street lamps, tv's, lights in houses, Lights shining into the sky, etc....

Look at the world map. See if you can find Las Vegas and Death Valley on the map. What

are some of the differences between them (looking at the map)? This one is up

to the students. Some differences would be the amount of light visible in the picture, etc....

What continent has the least light pollution? Hopefully they will answer

Antarctica, but since everyone forgets that continent, Africa or Australia will also work.
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Star Information

Cassiopeia:

The five stars of the Lazy W asterism are the five brightest stars in Cassiopeia, so let’s
take a closer look at them.

1.

2.

3.

Orion:

Caph (pronounced KAFF), which means the stained hand in Arabic, a reference to
the ancient practice of body painting with henna, a plant dye.

Shedar or Schedar (pronounced SHEDD er), Arabic for breast, marking the
position of the queen’s heart.

Navi (pronounced NAHV ee), a modern name given it by Apollo astronaut Gus
Grissom and the reverse spelling of Ivan, his middle name.

Ruchbah (pronounced ROOK buh), which means knee in Arabic. As it is nearly 100
light years away, we are looking at century-old light when we gaze at Ruchbah.
Segin (pronounced segg EEN), is about seven times the size of our Sun and much
older. Its name is of unknown origin.

Look for the hourglass shape: four stars marking the corners of a quadrilateral with a
diagonal line of three evenly-spaced stars cinching the middle of the hourglass.

1.

Betelgeuse (pronounced BAY tull juice) which means armpit. This amazing red
supergiant is 60,000 times brighter than our Sun. Can you see the red color of this
star? The hydrogen supply that powered its internal nuclear reactor has run out, so
it has begun nuclear fusion of heavier elements. This process will eventually lead to
its demise in a violent supernova explosion. When it explodes, from Earth it will
appear as bright as a crescent moon and will be visible in the daytime.

The star at the upper right of the quad is blue giant Bellatrix (pronounced BELL uh
trix). Bellatrix is Latin for female warrior, which may be a reference to the Arabic
name and a mysterious female figure lost to history. This star is sometimes called
the Amazon Star.

The two end stars on the belt are Alnitak (pronounced ALL nitt ahk) and Mintaka
(pronounced minn TAH kuh); both mean belt in Arabic. The middle star Alnilam
(pronounced ALL nill ahm) is from the Arabic for string of pearls.

Salph (pronounced SAFE), Arabic for sword. Salph is a blue supergiant, hotter
even than Rigel and probably destined for death by supernova.

The star at the lower right, diagonal from Betelgeuse, is the brightest star in Orion,
Rigel (pronounced RYE jull), which means foot. Rigel is a blue supergiant with a
much hotter surface temperature than Betelgeuse. Blue stars are typically extremely
hot and short-lived. And Rigel--like Betelgeuse--is dying. The scientific jury is still
out on whether or not Rigel will end its life in a supernova explosion.
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Constellation Creation

Subject: Astronomy, Art, Language Arts
Duration: 20 minutes

Location: Outdoors

Key Vocabulary: Constellation. Myth, Legend

Objectives.
Students will be able to:
1. understand that constellations are imaginary pictures created by linking stars
2. imagine and create their own constellations
3. create their own original constellation myth

Method. The students will participate in an activity in which they are able to use their
imaginations to make up their own star legends and constellations.

Background. The constellations are totally imaginary things that poets, farmers and
astronomers have made up over the past 6,000 years (and probably even more!). The real
purpose for the constellations is to help us tell which stars are which, nothing more. On a
really dark night, you can see about 1000 to 1500 stars. Trying to tell which is which is
hard. The constellations help by breaking up the sky into more manageable bits.

Around the world, farmers know that for most crops, you plant in the spring and harvest in
the fall. But in some regions, there is not much differentiation between the seasons. Since
different constellations are visible at different times of the year, you can use them to tell
what month it is. For example, Scorpius is only visible in the northern hemisphere's
evening sky in the summer. Some historians suspect that many of the myths associated
with the constellations were invented to help the farmers remember them. When they saw
certain constellations, they would know it was time to begin the planting or the reaping.

This dependence on the sky became a strong part of many cultures. Perhaps there is
something about the mystery of the night sky that makes people want to tell stories about
the constellations.

|
Suggested Procedure
1. Thisis an individual activity

2. Have the students look up into the sky, they can sit or lay to do so

w

While they are looking, they are to find their own constellation. This is to be one that
they make up. Give them about 5 minutes to do so
a. Lay some ground rules. They cannot think of anything terribly violent or
sexual

AN

. After their time is up, have them draw their constellation on the Constellation Creation
section of their booklet

50



5. Once they are finished with the drawing, they are then to write a brief story about their
constellation
b. Same ground rules will apply

'
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.
1. How did the night sky draw you?

2. Have some children share their stories and constellations
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Star Legends

Subject: Astronomy, Language Arts
Duration: Variable
Location: Outdoors
Key Vocabulary: Constellation, Myth, Legend
|
Objectives.
Students will be able to:
1. understand that the night skies have drawn people for millennia
2. understand that myths about the night skies reflect that culture and environment

Method. The students will listen to a variety of myths and legends about the night sky from
different cultures.

Background. Efforts to catalogue the stars date to cuneiform texts and artifacts dating
back roughly 6000 years. These remnants, found in the valley of the Euphrates River,
suggest that the ancients observing the heavens saw the lion, the bull, and the scorpion in
the stars. The constellations as we know them today are undoubtedly very different from
those first few--our night sky is a compendium of images from a number of different
societies, both ancient and modern. By far, though, we owe the greatest debt to the
mythology of the ancient Greeks and Romans.

The earliest references to the mythological significance of the Greek constellations may be
found in the works of Homer, which probably date to the 7th century B.C. In the lliad, for
instance, Homer describes the creation of Achilleus's shield by the craftsman god
Hephaistos:

On it he made the earth, and sky, and sea, the weariless sun and the moon waxing
full, and all the constellations that crown the heavens, Pleiades and Hyades, the
mighty Orion and the Bear, which men also call by the name of Wain: she wheels
round in the same place and watches for Orion, and is the only one not to bathe in
Ocean (lliad XVIII 486-490).

- - -]
Suggested Procedure

1. Have the students sit in a semi-circle, facing ranger or teacher
2. Read legends from around the world

3. While reading, use laser to point out correlating planets and constellations (if desired)

4. Ask the students if they know any other myths and legends about the sky and ask them
to share if they do
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'
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.
1. Do you think that this is evidence that people have been drawn to the night skies?

2. Why do you think that is?
3. Do you see any similarities between the legends?
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Moondance

Subject: Astronomy

Duration: 30 minutes

Location: Classroom or Outside

Key Vocabulary: Waxing, Waning, Gibbous, Crescent, Lunar Phase

. Materials
Objectives.

The student will be able to:
1. demonstrate and explain the lunar cycle
2. move in time to a beat

e Music with a 4/4
(common time) beat

- Moonshadow by Cat

Method. The students will demonstrate the lunar phases Stevens is a good
through dance. example

Background. From the Earth it appears as though our
moon is changing shape throughout the month. This is
caused by the position of the moon at the time and the shadow of the Earth. The Moon
shines be reflected sunlight. As the moon orbits Earth, sunlight shines on a different
portion of the moon that we see. Since the moon only spins once per lunar month (29.5
days) on its own axis, we always see the same side of the moon. The key to
understanding moon phases is: although the sun always shines on the same side of the
moon, the moon is not always in the same place while orbiting Earth with respect to the
sun.

At new moon, the moon is nearly in line with the sun. The illuminated part of the moon
faces away from Earth, so the moon appears invisible in the night sky. (Days 1 & 29)

A few days after new moon, the waxing crescent moon appears above the western horizon
soon after sunset. Each evening it becomes larger and higher above the horizon. (Day 2—
6)

About a week after new moon, the moon reaches first quarter and appears high in the
southern sky at sunset. The first quarter moon does not set until about midnight, so to see
it you must watch late-night talk shows and go outside after they are finished. (Day 7- 8)

In the days following first quarter, the waxing gibbous moon continues to grow. It appears
to move further east, and it sets later in the evening. (Day 9 — 14)

About two weeks after the new moon, the full moon arrives, rising in the east and setting in
the west. The full moon is visible all night long, and it sets in the west around sunrise. Day
15)

The waning phases of the moon are not as visible because the moon is not visible in the
early evening when most people are out and about. As the moon wanes through gibbous,
it rises later and later (Day 16 — 21). By the time third quarter rolls around (Day 22 — 23),
moonrise doesn't occur until around midnight. If you want to see a waning crescent moon
(Day 24 — 28), you must get up early before sunrise and look for the moon in the eastern
horizon.
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Suggested Procedure.

1. Choose a medium for playing your Moondance music (cassette, CD, computer, etc)
a. Option — using empty coffee cans or other medium, have the students produce
their own beat —or- play your own instrument

2. Divide students into pairs. One student will be the moon and the other will be the Earth
in the moon dance.

3. Explain to students that they will participate in a Moondance in order to demonstrate
what happens each time the moon revolves around the Earth.

4. Select two students to first demonstrate the Moondance. Have those two students
model seven days worth of the moon dance (i.e. the person who is the Earth rotates
counterclockwise seven times, while the person who is the moon revolves
counterclockwise one-fourth of the way around the Earth.)

5. Have all of the earth students practice one counterclockwise rotation in place. Then
have all of the Moon students practice one-fourth of a moon revolution around their
Earth partner.

6. Play seven measures of Moondance, and then stop the music. During this time, Earth
students rotate in-place for seven counterclockwise spins, while Moon students revolve
counterclockwise one-fourth of a revolution (about seven steps) around their Earth
partners. Check to see that all students are facing the correct direction. This position
represents first quarter.

7. Restart the Moondance music, playing another seven measures. Check to see that
students are in the correct position. The Moon person should be halfway around their
Earth partner. This position represents the full moon.

8. Restart the Moondance music, playing another seven measures. Check to see that
students are in the correct position. The Moon person should be three-fourths around
their Earth partner. This position represents last quarter.

9. Restart the Moondance music, playing another seven measures. Check to see that
students are in the correct position (back where they began). This position represents
the new moon.

10. Option: switch roles and repeat the above steps so all students get to be the moon and
the earth.
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Evaluation.

Summarize the lesson with a tie in to the essential question.

1. Do you think you would have been drawn to the changing moon? Why?

2. Without our current scientific knowledge, how would you have explained the moon
phases?

|

Extension.

1. Complete the Oreo Moon activity on the following pages.

2. Have the students complete a moon journal by going out nightly and drawing and
labeling the current moon phase
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Oreo Moon

Subject: Astronomy

Duration: 15 minutes

Location: Classroom or Outside

Key Vocabulary: Waxing, Waning, Gibbous, Crescent, Lunar Phase

. Materials
Objectives.

The student will be able to:
1. demonstrate and explain the lunar cycle
2. accurately display the moon phases

e Package of Oreo

Cookies — 1 per
student

Method. The students will use Oreo cookies to show the
moon phases.

Background. From the Earth it appears as though our moon is changing shape
throughout the month. This is caused by the position of the moon at the time and the
shadow of the Earth. The Moon shines be reflected sunlight. As the moon orbits Earth,
sunlight shines on a different portion of the moon that we see. Since the moon only spins
once per lunar month (29.5 days) on its own axis, we always see the same side of the
moon. The key to understanding moon phases is: although the sun always shines on the
same side of the moon, the moon is not always in the same place while orbiting Earth with
respect to the sun.

At new moon, the moon is nearly in line with the sun. The illuminated part of the moon
faces away from Earth, so the moon appears invisible in the night sky. (Days 1 & 29)

A few days after new moon, the waxing crescent moon appears above the western horizon
soon after sunset. Each evening it becomes larger and higher above the horizon. (Day 2—
6)

About a week after new moon, the moon reaches first quarter and appears high in the
southern sky at sunset. The first quarter moon does not set until about midnight, so to see
it you must watch late-night talk shows and go outside after they are finished. (Day 7- 8)

In the days following first quarter, the waxing gibbous moon continues to grow. It appears
to move further east, and it sets later in the evening. (Day 9 — 14)

About two weeks after the new moon, the full moon arrives, rising in the east and setting in
the west. The full moon is visible all night long, and it sets in the west around sunrise. Day
15)

The waning phases of the moon are not as visible because the moon is not visible in the
early evening when most people are out and about. As the moon wanes through gibbous,
it rises later and later (Day 16 — 21). By the time third quarter rolls around (Day 22 — 23),
moonrise doesn't occur until around midnight. If you want to see a waning crescent moon
(Day 24 — 28), you must get up early before sunrise and look for the moon in the eastern

horizon.
|
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Suggested Procedure.

1. Hand out one Oreo cookie per student with instructions not to eat it yet.

2. Have the students twist the Oreo and separate the two halves.

3. Explain that the half with the cream on it now represents the moon and the half without
cream now represents the Earth’s shadow.

4. Ask the students to use the cookie to show the phases of the moon. When you name a
moon phase, the students are to use the “Earth Shadow” half to cover the appropriate
section of the moon. (i.e. first quarter moon the left half is covered)

5. Continue through as many moon phases as you desire.

6. When activity is finished the students can eat their moon!

New Moon Waxing Crescent First Quarter
Completely (or almost A small sliver of light on the (or Half) Moon
completely) dark. right. The right half of the Moon
is light.

Three quarters of the right | The entire Moon is bright. Three quarters of the left
side of the Moon is light. side of the Moon is light.

" "
_— “rr,

Waxing _Gn}bbous Full Moon Wanina_Gibbous

Third Quarter Waning Crescent
(also Half) Moon A small sliver of light now
The left half of the Moon is | appears on the left side.
now light.

59



Night Hike

Subject: Science

Duration: 30 minutes

Location: Outside in quiet, dark area

Key Vocabulary: Rods, Cones
|

. Materials
Objectives.

The student will be able to:

1. understand how our senses adjust to the dark

2. understand how people can be drawn to the night
skies

3. understand the benefit of silence

4. compare the night sounds of the city with those of
Death Valley National Park

e Flashlights for
adults covered in red

cellophane

Method. The students will walk silently in a dark and quiet area.

Background. The human eye has 'rod' cells and ‘cone’ cells on the retina, which is the
sensory layer at the back of the eye. Rod cells and cone cells are distributed evenly
throughout the retina except for the fovea, which is a small area on the back of the eye
directly opposite the pupil. At the fovea, there are only cone cells. This is an important
thing to know because the ‘cone’ cells are more proficient at color detection, whereas ‘rod’
cells are better for low light and detecting movement. Therefore, when trying to see in low
light, try not to look directly at the places you are trying to see. By using your peripheral
vision you are using more rod cells, which work much better in low light.

The retina of nocturnal animals is almost entirely composed of rods. The other type of
vision cells, cones, is absent or almost absent, leaving nocturnal animals with virtually no
color vision. The photosensitive pigment inside the rods, rhodopsin, is particularly sensitive
to low levels of light. During the day, in a daylight adapted eye, the rhodopsin breaks down
so rapidly, it is ineffective for visual perception. At night-time, in the rod-rich eyes of dark-
adapted animals, rhodopsin is created faster than it breaks down. Therefore, the threshold
of light needed to stimulate the eye is reduced. It is just a minute fraction of the light

needed to activate a cone cell for vision during the day.
- |

Suggested Procedure.

1. Have the students walk in their group.

2. Form a line with a ranger or a teacher at the front, a teacher or a chaperone at the
back, and one chaperone in the middle between the groups.

w

For this activity, the students will not have flashlights, but the adults will
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4. Have the adults cover their flashlights with red cellophane

5. Explain to the students the reason why we cover the flashlights
a. To protect night vision — explain about rods and cones
b. Makes it easier to see wildlife

6. Remind the students that this is a silent activity. They will not see wildlife if they are
noisy
a. If any student does not follow this rule, they will sit out for the rest of the night
with an adult

7. Walk the students silently for about 10 minutes

8. When finished walking, sit the students down and have them close their eyes for 1
minute

9. When the minute is up, have the students open their eyes and ,without shouting, have
them share what they heard

Evaluation.

Summarize the lesson with a tie in to the essential question.

1. What did you hear during the walk? How was this different from where you live?

2. Do you think people are drawn to the night for this reason?

3. If desired, share the following poem by Wendell Berry and discuss:

To go in the dark with a light is to know the light.

To know the dark, go dark. Go without sight,

and find that the dark, too, blooms and sings,

and is traveled by dark feet and dark wings.
|
Extension.
To demonstrate how the rods and cones work in our eyes, have the students close or
cover one eye and with the open eye have them stare into the light from a flashlight or
lamp (not directly!) for about five minutes. Have students turn off the lights, uncover their
other eye and look around. Their vision may appear blurry because one eye is not used to
the dark. If students close one eye and then the other they will be able to see the
difference.
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Puzzled Yet?

Subject: Geology

Duration: 30-45 minutes

Location: Furnace Creek Visitor Center

Key Vocabulary: Igneous, Metamorphic, Sedimentary,

Crxstal, Colemanite, Alluvial Fan, Basin and Range, Folded

Objectives.
The student will be able to:
1. answer clues based on reading displays in a museum

Method. The students will use the information found in the visitor center displays to
complete a crossword puzzle.

Background. The Furnace Creek Visitor Center at Death Valley National Park holds a

wealth of information about the ﬂeologx of the area.

Suggested Procedure.
1. Have the students work in their groups

2. They are to walk around the visitor center reading the displays to find answers to the
crossword puzzle clues.
|
Evaluation.
1. Review the answers with the students (see following page)

Clues:

Across

3. The cinder from Ubehebe is what type of rock? Igneous

6. Borax is known as the _White Gold of the desert.

7. Each canyon mouth as a pile of debris called a/an _Alluvial Fan .
9. Telescope Peak is mainly what type of rock? Sedimentary
10.Recrystallized borates are known as _Colemanite .

Down

1. The large relief map in the center of the room shows what type of topography?
Basin and Range

The wooden post was damaged by salt _Crystals expanding.

The piece of gneiss from the Black Mountains is what type of rock? Metamorphic
Layers of rock have been _Folded by mountain making forces.

Salt in Death Valley is left over sediment from ancient _Lakes .

o kN
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There's Chigs In Them Thar Hills!

Subject: Geology, Mining

Duration: 45 minutes

Location: Harmony Borax Works

Key Vocabulary: Mining, Borax, Reclamation

Objectives. )
Students will be able to: Materials
1. Participate in a simulated "mining" of chocolate )
chips from cookies, using play money to purchase * Three different
the necessary property, tools, and labor; types of cookies
2. Understand the various costs associated with e Toothpicks
mining, including environmental remediation, as e Spoon

demonstrated in the simulation; and e Play money
3. Calculate costs and profits from cookie mining and
relate them to the mining industry.

Method. Students will participate in a simulated mining activity

Background. The ores that were mainly mined within Death valley were also the easiest
to collect: evaporate deposits such as salts, borate, and talc. Borax was found by Rosie
and Aaron Winters near Furnace Creek Ranch in 1881 and later that same year the Eagle
Borax Works became Death Valley’s first commercial operation. William Tell Coleman
built the Harmony Borax Works plant and began to process ore in late 1883 or 1884 until
1888. This mining company produces borax to make soap and for industrial uses. The
end product was shipped out of the Valley 165 miles to the Mojave railhead in wagons
pulled by the famous 20-mule team.

Later visitors stayed to prospect for and mine deposits of copper, gold, lead, and silver.
These mining ventures were hampered by the remote location and the harsh environment.
In December 1903, two men from Ballarat, Jack Keane and Domingo Etcharren, were
prospecting for silver. Keane discovered an immense ledge of free-milling gold by their
worksite and named the claim the Keane Wonder Mine. This started a minor and short-
lived gold rush to the area. The boom towns which sprang up around these mines
flourished during the first decade of the 20" century but soon slowed down after the Panic
of 1907.

Today there are no active mines in Death Valley National Park. Some National Parks have
attempted to restore mining operations to original condition by replanting vegetation,
cleaning up toxic wastes, and stabilizing structures. This process, known as reclamation,
is a significant expense.

Actual Values of Minerals in the 1880s:
Gold: $18.94 per Troy ounce

Silver: 60 cents per ounce

Borax:10 cents per pound
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Suggested Procedure

1.

Review the costs associated with mining: land acquisition, labor, equipment, and
reclamation.

Explain that the mining industry, like any other business, faces challenges to make
itself profitable. To understand some of these challenges, students will attempt to
conduct a profitable mining business in an experiment that requires them to mine the
“gold,” “silver,” or “borax” from the cookies
a. Hint: Sugar or iced cookies are great for borax. Students can scrape the topping
off and collect that. Any cookies with nuts (beware of allergies) or chips are good
for gold and silver.

Divide the students up into groups of four or five. Give each group $25 in play money

Allow each group to purchase one “mining property” (a cookie) from three separate
brands available. Borax costs $3, Silver costs $5, and Gold costs $7. Students may
want to examine the cookies before deciding which one to purchase

Once all the students have purchased their property, have them measure it by placing it
on the grid paper in their booklet and tracing it. Then have them count the number of
squares that fall inside the circle (partial squares count as full squares). Tell students to
record this number on the Cookie Mining Worksheet under D. Reclamation.

Have each student purchase “mining equipment” (toothpicks). More than one piece of
equipment may be purchased, but no tools may be shared among groups. Sell
toothpick for $2. Sell replacement tools when necessary.

Explain that each minute of mining (labor) costs $1 and that each chocolate chip (or
equivalent) mined from their property will result in a $2 profit. Broken chips may be
combined to form a whole chip. Consumed chips will eat into profits!

Do not allow students to spend more than five minutes mining. If they spend less time,
their labor cost will be lower. Have them record their mining time and labor cost under
C. Mining/excavation costs on the Cookie Mining Worksheet.

After everyone is finished mining, have students restore their property to its original
condition, within the drawn circle on the grid paper. This "reclamation" should also be
timed, (no more than three minutes) and students may only use their tools, not fingers.
After time is up, collect additional reclamation costs ($1) for each square covered
outside the original outline. Disburse profits for chips mined. Have students use the
Cookie Mining Worksheet to calculate their profit or loss.

. |
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.

1.
2.

What are the consequences or effects of mining in national parks?
How did geology affect miners?
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Whose Fault is it?

Subject: Geology

Duration: 45 minutes

Location: Badwater

Key Vocabulary: Fault, Tectonic Plates, Continental Drift

Objectives. )
Students will be able to: Materials
1. understand and describe plate tectonics
2. describe some of the geologic features caused by e Inflatable globe
plate tectonics with tectonic plates

3. recognize evidence of plate tectonics in the drawn on
environment

Method. Students will use their power of observation to
look for evidence of tectonic activity in the area

Background. Plate tectonics is a relatively new theory that has revolutionized the way
geologists think about the Earth. According to the theory, the surface of the Earth is broken
into large plates. The size and position of these plates change over time. The edges of
these plates, where they move against each other, are sites of intense geologic activity,
such as earthquakes, volcanoes, and mountain building. Plate tectonics is a combination
of two earlier ideas, continental drift and sea-floor spreading. Continental drift is the
movement of continents over the Earth's surface and in their change in position relative to
each other. Sea-floor spreading is the creation of new oceanic crust at mid-ocean ridges
and movement of the crust away from the mid-ocean ridges.
|

Suggested Procedure

1. Have the students form a circle around you

2. To introduce students to plate tectonics, use the globe with the plates drawn on as a
visual aid

3. Tossing the globe to a student, ask them to locate a place and which plate it is
located on
a. Could also ask which two plates formed a mountain range
b. Ask the students which plate their home city is on
c. Keep tossing the globe for a short period of time asking a different question each
time

4. After students answer the questions, have them break into their groups
5. Set boundaries for the students

6. Have the students, in their groups, observe the area for evidence of faulting
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7. When the students find evidence, they are to draw or describe the evidence within
one of the blocks on their worksheet
d. Have them continue until they find six different areas and fill in the blocks

8. Bring all students back together and ask them to share what they found
|

Evaluation
Summarize the lesson with a discussion to tie this lesson in with the essential question.
1. What evidence of plate tectonics were you able to find?

2. What are some of the things that occur as a result of plate tectonics?
3. How do these changes affect people?
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I'm Such a Fan

Subject: Geology
Duration: 45 minutes
Location: Badwater
Key Vocabulary: Alluvial Fan, Fanglomerate
|
Objectives.

Students will be able to:

1. recognize an alluvial fan

2. describe how an alluvial fan is created

3. understand that the fans are constantly changing

Method. Students will use their power of observation to recognize alluvial fans and how
they form

Background. Although rainfall is scarce in the valley, water is the creative force that builds
Death Valley's alluvial fans. At higher elevations, precipitation is higher, and the water is
quickly channeled into the canyons that drain the mountain front. Death Valley's
occasional, but intense, storms can quickly flood these canyons, sending surges of water
downslope. Where this deluge passes through narrow canyon passageways, the water
flow rapidly gains speed and strength (just like placing your thumb over a garden hose
creates a spray). The raging water picks up any loose material in its path. The faster the
water moves, the larger the pieces of rock it picks up.

Eventually the rock-laden torrent reaches the narrow canyon mouth. Water rushes out of
the canyon into the open valley. Without the constricting force of the canyon walls, the
racing flood water slows down dramatically, loses energy, begins to drop its sediment load,
and breaks into several small streams. The largest rocks drop out first, and the smallest
sediment is carried farthest from the canyon mouth. Only the finest silts and clays are
carried all the way to the bottom of Death Valley.

Each flood deposits a new batch of sediment. In areas with higher rainfall, running streams
would remove this dumped debris, but in dry Death Valley, much of it stays put. When the
next flood washes down the canyon, it may take a new path to the valley bottom. Over
time, a system of braided stream channels radiates out from the canyon mouth, and

ﬂraduallx builds uB an alluvial fan.

Suggested Procedure
1. Have the students work in their groups

2. Walk the students up an alluvial fan and to some fanglomerate (hardened alluvial
fan)

3. Have the students observe the area and, without telling them, see if they can
recognize an alluvial fan
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4. This is a short activity, simply observation and recording their thoughts

5. Gather the students up and get their ideas. Do not give them answers; this will tie
into the next stop
|
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.
1. What did you observe about this geologic formation?
2. What would occur in Death Valley to create this?
3. How would that change affect people?
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Flooded Out

Subject: Geology

Duration: 30 minutes

Location: Zabriskie Point

Key Vocabulary: Flood, Erosion

Objectives. Materials

Students will be able to:

1. Describe erosion and its effects on rocks

2. Predict the effects of floods in natural areas
3. Predict the effects of floods on humans

e Water bottle with a
pull top (not a cap)

e Small plastic cars
and people

Method. Students will observe a “flood” in action and (optional)

predict what will occur with heavy rainfall

Background. A flash flood is a rapid flooding of geomorphic low-lying areas — washes or
canyons — caused by the intense rain fall associated with a thunderstorm. Flash floods
occur when the ground becomes saturated with water that has fallen too quickly to be
absorbed. The runoff collects in low-lying areas and rapidly flows downhill. Flash floods
are distinguished from a regular flood by a timescale less than six hours.

In August of 2004, Death Valley National Park experienced a severe flood with major
damages. To see some photos of these damages, please visit
http://www.nps.gov/archive/deva/Photos.htm

Evidence of the flood can also be seen in the area around Zabriskie Point.

Suggested Procedure

1. On site build a small mound of dirt from the area. Shape canyons into the sides of your
“mountain”

N

If you have them, place small plastic cars and/or people in various locations

w

With your water bottle, have it gently rain on the top of the mountain. This can
represent any mountain in the area with the base of the mountain representing Death
Valley and the numerous canyons leading downward

»

Increase the rainfall steadily until it becomes a torrential downpour (thunderstorm). It
should be strong enough that the little plastic cars are being washed away.

5. Gather the students when finished to discuss what they observed.

'
Evaluation

Summarize the lesson with a discussion to tie this lesson in with the essential question.
1. What occurred during the light rainfall? During the heavy rain?
2. How do floods affect natural areas?
3. How would they affect people?
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Artistic Exeression

Subject: Art

Duration: Variable

Location: Classroom

Key Vocabulary: All vocabulary found in this booklet

L Materials
Objectives.

The student will be able to:
1. illustrate how geologic changes affect people
2. illustrate how the night skies draw people

e Drawing surface
e Markers/crayons/
colored pencils

Method. The students will sum up their trip by illustrating
how people are affected by geologic changes and how they
interact with the night sky

Background. Knowledge gained by a trip to Death Valley
National Park

-]

Suggested Procedure.

1. Have students in their groups

2. Each student is to draw his or her own picture (sheets are located in their booklet)

3. Have the students draw themselves interacting somehow with a geologic formation
they saw at Death Valley. It is to include evidence of geologic change and interaction
with plants and animals.

4. When finished have them draw how or why they are drawn to the night sky. They are
to include themselves somehow in the drawing.
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Vocabularx

Alluvial Fan — a fan-shaped deposit of alluvium at the mouth of a wash
Alluvium — sedimentary material deposited by flowing water
Anticline — a fold with layers sloping away from a common point

Badlands — an area of barren land having roughly eroded ridges, peaks, and
mesas

Basin and Range — type of topography that is characterized by a series of tilted
fault blocks forming ridges or mountains and broad, intervening basins or valleys

Bedrock — the solid rock underlying all soil, sand, clay, gravel, and loose material
on the Earth’s surface

Cementation — the process in which the spaces between loose particles are filled
with a hardening or bonding agent. This is one form of lithification

Cinder Cone — a steep, conical hill of volcanic fragments that accumulates around
and downwind from a volcanic vent.

Compaction — the process by which overlying particles compress the spaces
between underlying particles. This is one form of lithification

Conglomerate — a rock composed of pebbles and gravel embedded in finer grains

Continental Drift — the movement of the Earth’s continents at a rate of 5cm per
year; part of plate tectonics

Crater — a pit or hole in the ground created by an explosion or the impact of a
meteorite

Dike — igneous rock that solidifies in a vertical crack in previously existing rock
Dip — to be tilted at an angle to the horizontal plane, as a rock layer
Dune — A hill or ridge of wind-blown sand

Erosion — the break-down of rock by natural processes
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Extrusive Rock — rock produced by molten lava that flows onto the surface of the
Earth (also called volcanic rock)

Fault — the boundary between two rock sections that have been displaced relative
to each other

Fold — a bend in a layer of rock

Fossil — the mineralized or otherwise preserved remains or traces (such as
footprints) of animals, plants, and other organisms

Geologic Time Scale — used by geologists and other scientists to describe the
timing and relationships between events that have occurred during the history of
Earth

Geomorphology — geologic study of the configuration and evolution of land forms

Graben — an elongated depression of the Earth’s surface between two parallel
faults; Death Valley is a graben

Igneous Rock — rock produced by the cooling and solidification of magma, either
on or below the Earth’s surface

Intrusion — the pushing up of magma into cracks in existing rocks

Intrusive Rock — rock produced by the cooling of magma that pushes up into the
Earth’s crust (also called plutonic rock)

Lava — magma that emerges onto the surface of the Earth
Lithification — The processes in which sediments become solid rock

Lithosphere — the outer crust of the Earth, which is broken into seven large rigid
plates and several smaller ones

Lithospheric Plates — a massive, irregularly shaped slab of solid rock, generally
composed of both continental and oceanic lithosphere (also called tectonic plates);
part of plate tectonics

Maar Volcano — formed when steam explosions occur as rising magma hits
groundwater or surface water

Magma — melted rock deep within the Earth
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Metamorphic Rock — rock that has undergone change as a result of intense heat
and pressure

Monocline — a geologic formation in which all strata are inclined in the same
direction

Normal Fault — a break in the earth where tension pulls rocks apart and one block
slides down relative to the other block

Orogeny — formation of mountains especially by a folding and/or faulting of Earth’s
crust

Plate Tectonics — theory of geology that has been developed to explain the
observed evidence for large scale motions of the Earth's lithosphere

Playa — a nearly level area at the bottom of a desert basin, sometimes temporarily
covered with water; a dry lake bed

Relative Age — the age of a rock in comparison to other rocks

Rock Cycle — the continuous process of change in which new rocks are formed
from old ones

Saltation — the leaping movement of sand or soil particles as they are transported
in a fluid medium over an uneven surface

Sedimentary Rock — rock produced from particles deposited by wind, water, ice, or
chemical reactions.

Sediment — finely divided solid material

Sill —igneous rock that solidifies parallel to strata in existing rock

Stratum — a layer of rock having the same composition throughout

Strike — the direction of a horizontal line in the plane of an inclined rock bed

Strike-slip Fault — vertically oriented faults along which one block slides past
another. In a pure strike-slip fault, neither block rises above the other

Subduction — a geologic process in which one edge of a crustal plate descends
below another

Subsidence — the motion of the Earth’s surface as it shifts downward

74


http://en.wikipedia.org/wiki/Theory�
http://en.wikipedia.org/wiki/Geology�
http://en.wikipedia.org/wiki/Earth�
http://en.wikipedia.org/wiki/Lithosphere�

Syncline — a fold with layers sloping toward a common point
Thrust Fault — occur in a compressional environment, where rocks are squeezed

together and one block is forced upward (and possibly over) relative to another

Uplift — a geological process most often caused by plate tectonics which increases
elevation

Volcano — an opening, or rupture, in a planet's surface or crust, which allows hot,
molten rock, ash and gases to escape from below the surface

Weathering — decomposition of rocks, soils, and their minerals through direct
contact with the Earth’s atmosphere
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GrouP Far’cicipation I~ valuation Shcct

i. |n this chart, rate each person in your group, including 5oursel1cz

Name of group members anlitg of Quantitg of Cooperativcness

work WOY“(

4 = Worked on his/hcr part and assisted others
3 = \Worked on his/her part
2 = worked on l’]is/}'ncr part less than half the time

i = interfered with the work of others

O =no wor§<

2. Wl’\at went well in Hourgroup’?




SQpdent Pre/Poct Accccamont

Please check which assessment this is: Pre-Assessment

Fost~Asscssmcnt

Answer the Fo”owing qucstions truthf:u”g; there are no rig]'mt Oor wrong answers.

(Jse COMFLETE sentences for all

i. ]”ustrate and label the rock cgcle

2. |istfour ways to stay safe in the desert

3. Compare Death \/a”eg and | as \/egas (include geo!ogg and climate)



4. Explain whg teamwork is imPortant

5. List four ways to be a good team P]aycr

[N

. Why is it imPortant to studg geo]ogic Changes?

. Shoulc{ we protect views of the nigl‘xt skg? Whg or whg not?

~

(o)

. Whg is it imPortant to Protcct natural Placcs?



Program Evaluation

We are very interested in your reactions to this program. Please complete this evaluation
and return it to Death Valley National Park.

Your Name:

School Name and Address:

Grade Taught:

Circle on response for each statement listed below:
SA= Strongly Agree A= Agree D= Disagree SD= Strongly Disagree

Pre-Visit Preparation and Notebook
1. This guide is well organized. SA A D SD

2. This guide’s purpose and concept
objectives are clearly explained SA A D SD

3. The preparation requirements for
most of the activities are too difficult. SA A D SD

4. The background information is
adequate to carry out the activities. SA A D SD

5. The activities are appropriate for
7" grade. SA A D SD

6. The activities maintained student
interest and involvement. SA A D SD

7. Ranger visits were helpful in
preparing students and staff SA A D SD

8. The research materials provided
were adequate in assisting the
students with their presentations SA A D SD

On-Site and Student Booklet
9. The information was enough to
adequately prepare for the trip SA A D SD

10.Rangers were on time for every
activity SA A D SD



11.The activities maintained student
interest and involvement SA A D SD

12.The campground was adequate
for our needs SA A D SD

13.Camping materials provided
were adequate for our trip SA A D SD

14. Rangers were knowledgeable
and engaging SA A D SD

15.There was enough time at
each location SA A D SD

Post-Visit Wrap-up
16. Students displayed evidence of
new knowledge and skills SA A D SD

17.1 would recommend this program
to other teachers SA A D SD

18.1 would attend this program
again in the future SA A D SD

19. My favorite activity was

20. My least favorite activity was

21.1 would recommend the following changes, additions, or deletions to this program:



The National Park Service cares for special places saved by the American people so that all may
experience our heritage




