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The Bruce Museum of Arts and Science
Education Department Presents:
Educator Guide

DESERT ECOLOGY

The Bruce Museum of Arts and Science Education Department develops Educator
Guides to provide detailed information on field trip planning, alignment with Connecticut
State Goals and Learning Standards and New York Education Standards, as well as

suggested hands-on classroom activities to do before, during, and after your visit to the
Museum.
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Teacher Notes:

This educatords guide is separated into eight
Exhibition guide

Curriculum Connections

Teacher and Student Resources

Games and Puzzles

Activities

Vocabulary List

How to schedule your Museum visits

Education Staff List
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Students investigate the properties of a desert ecosystem and discuss special
adaptations of the animals and plants that form its community. Experimentation and
handling Museum specimens provide hands-on activity for the students.

School programs are inquiry based and promote critical thinking, written, and oral
expression. They feature hands-on-learning activities using objects from Museum
collections and exhibitions. Many are interdisciplinary and address various learning
styles.

For Brucemobile program information contact Sheean Haley, Manager of Outreach
Education at 203-869-6786 Ext. 323 or by email shaley@brucemuseum.orq.

For reservations contact Anne Burns at 203-869-6786 Ext. 338 or by email
anneburns@brucemuseum.org
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Exhibition Guide:

What is a Desert?

The lack of water defines a desert. Deserts are dry places, and by definition include any
area that receives less than 10 inches of rain a year, and whose yearly evaporation rate
exceeds 10 inches. The driest desert in the world is the Atacama of South America. Its
average yearly rainfall is only 0.4 inches, although it is common for several years to go
by without rain. Tropical rainforests, however, receive an average of 80 inches a year,
and some are deluged by as much as 200 inches.

Types of Deserts

Rain Shadow Deserts

Moisture for storms comes from large bodies of water, primarily oceans, and is pushed
over the continents by massive global air currents. When this moist air comes over a
continent and hits a mountain it is forced up the range where it cools, condenses and
often falls as rain. Mountains often receive much more precipitation than the areas
around them. As this air pushes over the top of the mountain and down the other side it
can again expand, although it has now lost much of its moisture. This "Rain Shadow"
effect can be so strong that the area behind a mountain is a desert. In fact, all the
deserts of North America are influenced by this "Rain Shadow" effect.

Coastal Deserts

You find these deserts
on the western edge of
continents near the
Tropic of Cancer and
the Tropic of Capricorn.
Massive ocean water
currents, think of them
as rivers in the ocean,
tend to move in a
clockwise direction in
the Northern
Hemisphere and
counter-clockwise in the
Southern Hemisphere.
Along the western edge
of continents in both
hemispheres the source | Global wind patterns (Image from www.indiana.edu)
of these currents tends
to be found in the poles, so the oceans here are quite cold (the eastern edge of
continents, by contrast, tend to be warm). Anyone who has swam in the warm waters off
the Carolinas , and then went at the same latitude across North America to the frigid
waters of California can prove this to themselves. Cold ocean currents inhibit the
formation of rain clouds. Evaporation is a function of heat, so cold oceans do not
provide the moisture that warm oceans do. Persistent high pressure systems are also a
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factor, tending to block incoming storms. Winter fog is often an important source of

moisture in these coastal deserts, and very unusual plants and animals have developed

toexplot t his dew. The Atacama Desert of South A1
are examples.

Trade wind deserts

The trade winds in two belts on the equatorial sides of the Horse Latitudes (subtropic
latitudes between 30 and 35 degrees both north and south. This region, under a ridge of
high pressure called the subtropical ridge, is an area which receives little precipitation)
heat up as they move toward the Equator. These dry winds dissipate cloud cover,
allowing more sunlight to heat the land. Most of the major deserts of the world lie in
areas crossed by the trade winds. The world's largest desert, the Sahara of North
Africa, which has experienced temperatures as high as 57° C, is a trade wind desert.

Midlatitude deserts

Midlatitude deserts occur between 30° and 50° N. and S., poleward of the subtropical
highpressure zones. These deserts are in interior drainage basins far from oceans and
have a wide range of annual temperatures. The Sonoran Desert of southwestern North
America is a typical midlatitude desert.
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Monsoon deserts
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Monsoons develop in response to temperature variations between continents and
oceans. The southeast trade winds of the Indian Ocean, for example, provide heavy
summer rains in India as they move onshore. As the monsoon crosses India, it loses
moisture on the eastern slopes of the Aravalli Range. The Rajasthan Desert of India
and the Thar Desert of Pakistan are parts of a monsoon desert region west of the
range.

Polar deserts

Polar deserts are areas with very little annual precipitation (<250 mm) and a mean
temperature during the warmest month of less than 10° C. On Earth, polar deserts
cover nearly 5 million square kilometers and are mostly bedrock or gravel plains. Snow
dunes, instead of sand dunes, occur in areas where precipitation is locally more
abundant. The Dry Valleys in Antarctica is an example of a polar desert.

Animal Adaptations:

Lack of water creates a survival problem for all desert organisms, animals and plants
alike. Most desert animals have evolved both behavioral and physiological mechanisms
to solve the heat and water problems the desert environment creates. Among the
thousands of desert animal species, there are almost as many remarkable behavioral
and structural adaptations developed for avoiding excess heat and acquiring,
conserving, recycling, and even manufacturing water.

Heat avoidance

9 active only at dusk and again at dawn

1 nocturnal i some animals such as bats, many
snakes, most rodents and some larger mammals
restrict all their activities to the cooler temperatures
of the night

1 burrowing i some animals dig holes below the
surface of the soil or sand (e.g., mammals, reptiles,
insects and all the desert amphibians).

i estivation i some animals go dormant during the

. .."‘4; ;

hottest part of the summer The Gila Monster, a
1 speedi certain desert lizards are active during the | venomous lizard found
hottest seasons, but move extremely rapidly over in the Southwestern
hot surfaces, stopping in cooler "islands" of shade. US, stays COO_' _by
Even their legs may be longer so they absorb less limiting its activity to
surface heat while running. the early morning
(photo from
Dissipating heat Wikipedia.com).

1 evaporation - some animals, like owls and
nighthawks, dissipate heat by gaping open-mouthed while rapidly fluttering their
throat region to evaporate water from their mouth cavities.

1 long appendages - the enormous ears of jackrabbits, with their many blood
vessels, release heat when the animal is resting in a cool, shady location. Their
relatives in cooler regions have much shorter ears.
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1 color - many desert animals are paler
than their relatives elsewhere in more
moderate environments. Pale colors
may be seen in feathers, fur, scales or
skin. Pale colors not only ensure that the
animal takes in less heat from the
environment, but help to make it less
conspicuous to predators in the bright,
pallid surroundings.
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Retaining water Ne : M
{1 burrowing i some animals burrow into The jackrabbit uses its long

moist soil during the dry daylight hours ears to dissipate heat (photo
(all desert toads). from nationalgeographic.com).

1 feeding - some predatory and
scavenging animals can obtain their entire moisture needs from the food they eat
(e.g., Turkey Vulture) but still may drink when water is available.

1 waste - reptiles and birds excrete metabolic wastes in the form of uric acid, an
insoluble white compound, wasting very little water in the process. Mammals,
however, excrete urea, a soluble compound that accounts for considerable water
loss. Most mammals, therefore, need access to a good supply of fresh water, at
least every few days, if not daily.

Acquiring Water

1 from plants - desert
creatures derive water
directly from plants,
particularly succulent ones,
such as cactus. Many
species of insects thrive in
the deserts this way. Some
insects tap plant fluids such
as nectar or sap from
stems, while others extract
water from the plant parts
they eat, such as leaves
and fruit. The abundance of

insect life permits The Blue Agave is an example of a succulent, a
insectivorous birds, bats plant that retains water.

and lizards to thrive in the

desert.

1 recycling - some desert creatures use all of these physical and behavioral
mechanisms to survive the extremes of heat and dryness. For example, the
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Kangaroo Rat lives in underground dens which it seals off to block out midday
heat and to recycle the moisture from its breathing.

Plant Adaptations:
Retaining Water

9 storage i cacti store water in the core of both stems and roots

1 eliminating leaves - many other desert trees and shrubs have also adapted by
eliminating leaves -- replacing them with thorns, not spines -- or by greatly
reducing leaf size to eliminate transpiration (loss of water to the air). Such plants
also usually have smooth, green bark on stems and trunks serving to both
produce food and seal in moisture.

1 small leaves i the Creosote bush has tiny leaves that close their stomata (pores)
during the day to avoid water loss and open them at night to absorb moisture.

1 waxy coatings - the Ocotillo also has a waxy coating on stems which serves to
seal in moisture during periods of dormancy.

Acquiring Water

1 spinesi the spines on cacti protect the plant from animals, shade it from the sun
and also collect moisture

1 shallow roots - extensive shallow root systems are usually radial, allowing for the
quick acquisition of large quantities of water when it rains.

1 Long root systems 1 plants such as the mesquite tree draw water from deep
underground near the water table

Heat Avoidance

1 dormancy - some perennials, such as the Ocotillo, survive by becoming dormant
during dry periods, then springing to life when water becomes available.
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Curriculum Connections:
Connecticut

Greenwich
Grade 1
Zoology
ADi scusses tféfenstions:sespormihgeto stimuli and producing offspring

(2.93)

ARecognizes that some animals eat plants, som
eat both plants and animals (1.9.6)

ADescr i be s-bldodedanadvald-booded animals differ

A N a rthe characteristics of fish (1.9.4)

ALi st examples of fish.

AName the characteristics of mammals (1.9.4)
ALi st examples of mammal s.
Aldentifies the habitats of f

i sh and mammal s.
ADescribes what fish and manr9Bpl s

do during ea

Ecology

ARecognizes that plants and animals are found
that the kind of plants and animals differ.

AExplains how |living things depend on eachot
Al dentifies adaptations of pl aindegainplaces(lani mal
11.3).

w =

Grade 2

The Nature of Scientific Inquiry

Aldentifies multiple ways to group a set of o
i n [

ACompares and contrasts th gs in terms of nu
and motion.

Zoology

A E x p Iwhdt misicry is and gives examples of organisms that rely on it (37 11.2).
ARecognizes that many ani mals have specialize

their environment (3-9.6).

ACompares and contrasts cor96sponding parts o
A D eribas how warm-blooded and cold-blooded animals differ.

AName the charactedd) stics of reptiles (2
ALists examples of reptiles.

ADescribes what reptiles do during each seaso
Ecology

ADefines an organism as one Wherganmrganismlives.g , a h

ADescribes how an organi smés ne<dlddy are provid
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