The GREAT Great Basin Desert

Students wil |l under stand where the Great Bas.i

characteristics, and how the animals that live there are affected and adapted to this unique

desert environment. Students will use this knowledge to create an animal specially adapted
to the Great Basin Desert.

Grade Level: Fifth Grade
Objectives:
TStudents will be able to identify
characteristics specific to the
Great Basin Desert.

TStudents will be able to identify
animals native to the Great Ba-
sin Desert region and describe
the adaptations which enable
them to live this harsh habitat.
TStudents will create a unique
animal adapted to the Great Ba-
sin Desert.

Materials:
™ap with North American De-
serts labeled (p. 7)

fPictures of Great Basin Desert
animals and explanations of
their desert adaptations (pp. 5-6)
TDrawing paper
TPencils/markers/crayons
IWhiteboard/chalkboard

1Dry erase markers/chalk

fBag containing: Sunglasses,
snake skin, bunny ears head-
band, tube of icy/hot rub,
sponge, small bag of salt, sleep-
ing mask, bonsai plant or pic-
ture, camouflage fabric or item.

Time Considerations:
Preparations: 15 min.

Activities:

1- Great Basin Grab Bag: 20 min
2- North American Deserts: 5 min
3- Desert Survival: 5 min
4- Desert Animals: 5 min
5- Critter Creation: 20 min

Related Activities:
Biodiversity

www.NevadaOutdoorSchool.org

Nevada Department of
Education Standards

9 Life Science: Organisms and Their
Environment (Unifying Concept C) A

variety of ecosystems and communi-
ties exist on Earth . Ecosystems are
dynamic interaction of organisms and
their environment. Ecosystems have
distinct characteristics and compo-
nents that allow certain organisms to
survive. Change in one or more com-
ponents can affect the entire ecosys-
tem. L.5.C - Students understand that
there is a variety of ecosystems on
Earth and organisms interact within
their ecosystems.

9 Environmental Sciences Content

Standard 15.0: Ecosystems &
Students will demonstrate an under-
standing that ecosystems display pat-
terns of organization, change, and
stability as a result of the interactions
and interdependencies among the life
forms and the physical components of
the Earth. 15.5.2 Investigate and de-
scribe how, for any particular environ-
ment, some kinds of plants and ani-
mals survive well, some survive less
well, and some cannot survive at all.
15.5.4 Investigate and describe how
the local ecosystem has unique char-
acteristics.

Background

The Great Basin is a large, arid
region of the western United
States. Its boundaries depend on

how it is defined, but its most com-

mon definition is the contiguous
watershed. This is roughly be-
tween the Rocky Mountains and
the Sierra Nevada, and has no

natural outlet to the sea. The Great

Basin is not a single basin, but
rather a series of contiguous wa-

Excellence in Environmental
Education Guidelines

i Strand 2.2 -The Living Environment.

A) Organisms, populations, and
communities:  Learners understand
that biotic communities are made up of
plants and animals that are adapted to
live in particular environments.

C) Systems and connections: Learn-
ers understand major kinds of interac-
tions among organisms or populations
of organisms. D) Flow of matter and
energy: Learners understand how
energy and matter flows among the
abiotic and biotic components of the
environment. .

9§ Strand 2.4 Environment and Soci-

ety. B) Places: Learners begin to
explore the meaning of places both
close to home and around the world.
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the Columbia-Snake, and on the
south and east by the watershed
of the Colorado-Green.

The Great Basin Culture Area,
home to several Shoshonean

tersheds, bounded on the west by  Great Basin tribes, extends further

watersheds of the Sacramentod
SanJoaquin and Klamath rivers,
on the north by the watershed of

to the north and east than the hy-
drographic basin. The 200,000
square mile (520,000 square km)




intermountain plateau covers most
of Nevada and over half of Utah, as
well as parts of California, Idaho,
Oregon and Wyoming.

The Great Basin Desert is a cool or
"cold desert" due to its more north-
ern latitude, as well as higher eleva-
tions (at least 3,000 feet, but more

commonly from 4,000 to 6,500 feet).

Precipitation, generally 7-12 inches
annually, is more evenly distributed
throughout the year than in the
other three North American deserts.
Winter precipitation often falls as
snow. Nevada ranks as the driest
state, with an average annual pre-
cipitation of 9.5 inches.

There are four main deserts in the
United States: the Great Basin De-
sert, Sonoran, Mojave, and Chihua-
huan deserts. The Great Basin De-
sert is the northern-most, coldest
and largest of these deserts. The

Sonoran De-
sert spans
across Callifor-
nia, Arizona,
and parts of
Mexico. The
Mojave desert
~ 1 covers a large
| portion of
southern Cali-
M fornia, as well
as sections of
Nevada, Ari-
zona, and
Utah. The Chi-
- | huahuan de-
sert is the
southern-most
desert reach-
| ing across the
Mexican
States of Chi-
huahua and
Coahuila, as
well as , Ari-
zona, Texas
and New Mex-
ico.

Collect needed supplies for Activi-
ties. Print off pages 5-7 for class
visuals.

Activity 1 &

Great Basin Grab Bag

Start the lesson by asking stu-
dents what type of ecosystem we

live in here in northern Nevada
(desert). Ask if anyone knows the
name of the desert we live in.
(Great Basin Desert)

To introduce students to the char-
acteristics of deserts in general
and the Great Basin Desert, spe-
cifically, bring in a bag of objects
that each represent a characteris-
tic of desert climate or animals.
Tell students that you have some
items in a bag that relates to the
desert itself, or desert animals or
plants. Distribute the objects to
groups at tables and give the stu-
dents a few minutes to work to-
gether and think about the con-
nections between their object and
the Great Basin Desert. Call on
each group to tell the class how
that item relates to the desert
(give clues if they need it).

* Sunglasses represent little pro-
tection from the sun.

* Snake skin represents that de-
serts are home to many cold-
blooded animals.

* Bunny ears represent the many
animals that have big ears with
a lot of surface area which they
use to dispense heat in extreme
temperatures.

* |cy/hot represents that tempera-
tures in the Great Basin Desert
are both extremely hot and cold.

* Sponge represents that the
plants soak up water and the
land is dry, as well as the many
terminal lakes and rivers in the
Great Basin. Deserts are very
dry, receiving less than 10

Great Basin Desert




inches annually, usually in only
a few episodes of rainfall a year.

* Bonsai plant or picture repre-
sents the stunted growth of
plants and the lack of trees in
deserts.

* Salt represents salt flats com-
mon in the Great Basin Desert
from the many terminal lakes
and rivers that collect salt from
the | and and
ocean.

* Sleeping mask represents the
many nocturnal animals that live
in the desert.

* Camouflage represents the
common desert animal adapta-
tion to | ook
so it is hidden from predators.

Activity 2 0

North American Deserts

Show students a large map of the
United States with the four North
American Deserts marked on it (p.
7). Point out each desert and ask
students if these deserts have any-
thing in common (all in the western
part of the United States, receive
little rainfall, no big trees, etc.).
Where is the Great Basin Desert in
relation to these other deserts?
(North) How is the Great Basin De-
sert different from the other deserts?
(Colder, few cacti, most precipitation
is snow, different plants/animals,
etc.)

The Horned Lizard is well adapted to

itds Great

d o n Plittle shada c h

Basin

Activity 3 &

Desert Survival

Brainstorm with students

the following challenges

to animal survival specific

to the Great Basin De-

sert:

1 Lack of water

1 Extreme heat in summer

1 Extreme cold in winter

t heg

1 Not a lot of cover from
predator animals

1 Not a lot of food around
(for carnivores or herbi-

Mule Deer use their large ears to dissipate
heat from their body to keep cool.

vores)
1 Sandy/gravel-covered ground

mals to adapt to)
Because of these physical fea-
tures and extreme climate, the
Great Basin Desert is a very diffi-
cult place to live.

Activity 4 8 Desert Animals
Despite this difficult environment,
the Great Basin Desert, like all
other deserts, is home to many
animals. In fact, deserts are sec-
ond only to tropical rainforests in
the variety of animal species that
live there. Ask students to name
some animals that live in the
Great Basin Desert: bighorn
sheep, jackrabbit, pocket mouse,
common poorwill, pronghorn ante-
lope, sage thrasher, horned lizard,
mule deer, golden
eagle, bull snake,
cui-ui sucker fish,
coyote, tarantula,
Mormon cricket, la-
hontan cutthroat
trout, rattlesnake,
magpie, etc. (view
- p. 6 for pictures).

Explain to students
that animals that live
| in the desert have
many adaptations in
-
i harsh environment.
There are two types

of animal adapta-
sert home.

De

order to live in such a

tions: physical and behavioral.

| i kfeHigh sab mresencee (hard formrd-i rPhysical adaptations are physical

characteristics such as fur, eyes,
and color and behavioral adapta-
tions are characteristics such as
hunting strategies, breeding pat-
terns, and social habits that help an
animal cope with the conditions it
faces. Share some of the examples
of desert animal adaptations on
page 5.

Activity 5 & Critter Creation

Tell students that they now have
the opportunity to create their own
Great Basin Desert animal. This
must be an original organism and
it must include at least two adap-
tations for surviving in the Great
Basin Desert. Pass out paper and
art supplies to each student and
allow approximately 10 minutes
for them to work on their animals.

When time is up, have students

share their creations with a part-
ner and explain how it is adapted
to the Great Basin Desert region.

Evaluation &

I nformally eval
knowledge of the Great Basin De-
sert by their participation in class
discussion and ability to answer
guestions reviewing animals na-
tive to the Great Basin Desert and
what adaptations they have in or-
der to survive the inhospitable de-
sert environment.

uat e



Formally evaluate students by ob-
serving the animal they create and if
it has two adaptations suiting it for
the Great Basin Desert. Ask stu-
dents what three common charac-
teristics of a desert are and how ani-
mals might adapt to these conditions
(see Activities 3 and 4).

Library Research

1 Use library books to help students
research a U.S. desert of their
choice. Have them write a para-
graph about why it is an interest-
ing and unique place.

Class Showcase

fStudent sdé wor k c
make a class Great Basin Desert
Animal Book showcasing their ani-
mal creations.

Desert Comparison

1 Show students the attached pic-
tures of each North American De-
sert (pp. 10-13.) Have students
work in groups to compare the de-
serts. Use library books to en-
hance this research. Have stu-
dents write a paragraph compar-
ing and contrasting two North
American deserts.

Great Basin Desert Plants

1 Explain that desert plants have
two main adaptations: the ability to
collect and store water and fea-
tures that reduce water loss. Use
attached pictures and explana-
tions of desert plant adaptations
(pp. 8-9) to discuss how these ad-
aptations allow plants to live in this
harsh environment. Have students
name some plants in the Great
Basin Desert: purple monkey
flower, scorpion weed, sagebrush,
shadscale, great basin fishhook
cactus, etc. Then take students
on a exploratory hike to allow
them to observe for themselves
some common desert plants adap-
tations.

Vocabulary

Adaptation : An alteration in structure or function to help the plant or

ani mal survive 1in

Arid : Without moisture, extremely dry.

Behaviors : To do or say things in a particular way.

t 0s

envi

ronment .

Carrying Capacity : The maximum population of a particular organism
that a given environment can support without detrimental effects.

Characteristics : A typical quality or feature.

Desert: A region so arid because of little rainfall that is supports only

sparse vegetation.

Ecosystem : A community of plants and animals, interacting with their

environment.

Habitat : The area or environment where an organism or ecological

community normally lives or occurs.

growth or activities of an organism.

n..b co | i.ed t o0 . .
aI_|m|t|nq Eactor IRIII) environmental variable that limits or slows the

Plateau: A level land surface considerable raised above joining land

on at least one side.

Population : All the organisms that constitute a specific group or occur

in a specified habitat.

Watershed : A drainage area, often drained by a stream or river.

Antelope image: www.biggamejournal.com/species/antelope/.

Antelope info: http://www.gpnc.org/pronghor.htm.

Great Basin Desert. Wikipedia. Last updated 21 June 2008. http://
en.wikipedia.org/wiki/Great_Basin_Desert.

Map of American Deserts, Info on Animal and Plant adaptations and Mule
Deer Image: http://www.scsc.k12.ar.us/19990utwest/members/LachowskyR/

lesson_plan.htm.

Info on Animal and Plant adaptations: http://www.ndow.org/wild/animals/
facts/index.shtm#amphibians AND www.wikipedia.org. Great Basin Rattle-
snake info: http://www.nps.gov/brca/naturescience/gbrattlesnake.htm

Great Basin Rattlesnake image: http://picasaweb.google.com/notisj/

Critters#5154022181455983618.

Great Basin Desert image: http://www.tarleton.edu/~range/shrublands/Great%

20Basin%20Desert/greatbasindesert.html.

Chihuahuan desert image: http://willsononline.com/bigbend2000. Great Ba-
sin Desert Flora and Fauna images: Great Basin Desert. Wikipedia. Accessed

on 23 February 2009. http://en.wikipedia.org/wiki/Great_Basin_Desert.

Great Horned Lizard Image: http://www.richard-seaman.com/Reptiles/Usa/

California/CoachellaValley/index.html.

*all websites accessed on 1 March 2009.



Great Basin Desert Animal Adaptations
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Great Basin Rattlesnakes are cold-blooded animals that are not
exhausted by extreme changes in temperature. Also this allows
them to be able to only eat
between their eyes and their nostrils that detects temperature
changes as little as a one degree change from 20-30 feet away,
possibly indicating prey nearby. They are also able to sense vi-
brations through the ground created by the movement of other
animals, again helping them to detect their prey.

Pronghorn Antelopes have widely-spaced eyes so they
are able to see up to three miles away. Their strong herd
instinct allows them to work together to fend off predators.

They are the fastest runners in North America, and have
been clocked at 60mph, and can sustain speeds of 30mph
for many miles. Lastly, the herd runs in perfect unison in a
very tight, oval-shaped formation, much like a flock of birds.

The Horned Lizard has skin which is almost per-
fectly camouf | adierdc wé a 9
ability to fend off predators. They burrow into the

sand to escape extremely hot temperatures, and use

their large, flat bodies to collect solar warmth when it

e P e R — . is cool. Additionally, predators are inhibited by the
Mule Deer have large ears that dissipate heat from their body and lizardoés wide, thorny Q4

helps to keep them cool during the extremely hot temperatures of the mechanism, they will squirt blood out of their eyes,
summer. They can detect water with their keen sense of smell and which is not only startling, but also irritating to the
then use their large feet to claw it out to as much as two feet deep. mucus membranes of some predators.

The Common Poorwill is the only bird known to go into tor-
por for extended periods (weeks to months). Torpor is a
(usually short-term) state of decreased physiological activity
in an animal, usually characterized by a reduced body tem-
perature and a slowed rate of metabolism. The birds spend
much of their winter inactive, concealed in piles of rocks. The
Common Poorwill frequently takes prey off of the ground or
by leaping into the air from the ground. They can survive on
stony desert slopes with very little vegetation.

g
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Great Basin Desert Fauna *

Pronghorn e Black -tailed
(Antilocapra americana ) AN Jackrabbjt
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Horned Lizard
(Phrynosoma ) ...

S =--Bighorn Sheep ( Ovis canadensis ) §
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‘Cui-ui Sticker Fish Leopard Lizard
(Chasmistes cujus ) (Gambelia wislizenii )
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Great Basin Desert Plant Adaptations
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Dwarf Purple Monkeyflower adapts to the lack of water
by completing its entire life-cycle within three weeks. In
early summer, when water is available for a short time,
the monkeyflower sprouts, grows, flowers, produces a of its enlarged stems, called pads. The cactus can then draw

seed, dies, and becomes dormant again. on this stored supply of water when the weather turns dry.

sets of leaves that help it re- protects the plant from the wind and reflects back the sun. Additionally, its small

spring allow the plant to take
in water and grow rapidly.
These leaves are dropped in
the summer, and a smaller,
year-round set exposes less
surface area to evaporation.
Additionally, sagebrush has
three different root systems.
The first is a shallow mat of
roots that helps to absorb
rainfall as quickly as possible.
A second, deeper set of roots
extracts water that soaks into
the soil as the winter snow-
pack melts. Finally a taproot
extends downward six feet or
more to order to reach the
long-lasting ground water.

tain water. Large leaves in the leaves expose a minimum area to the drying wind and sun.

Scorpionweed has
deeply veined, matted
leaves that channel water
to the roots and reduce
evaporation by shading
the ground beneath the
plant. Light-colored cilia,
or hair-like structures,
cover the plant and inhibit
air movement across the
leaves, reflect sunlight,
and trap a thin layer of
moisture-laden air around
the leaves. Each of these
factors greatly reduces
the impact of the hot, dry
climate.




Great Basin Desert Flora *

Antelope bittérbrush
(Purshia tridentate )
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Cottonwood
(Populus deltoids)

Prickly -Pear Cactus
(Opuntia)



