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Utah Science 

Core Curriculum 

Alignment 
 
Standard 1: Students will 
understand that water changes 
state as it moves through the 
water cycle. 
Objective 1  
Describe the relationship 
between heat energy, 
evaporation and condensation 
of water on Earth 

a. Identify the relative 
amount and kind of water 
found in various locations 
on Earth (e.g., oceans 
have most of the water, 
glaciers and snowfields 
contain most fresh 
water).  

b. Identify the sun as the 
source of energy that 
evaporates water from 
the surface of Earth.  

c. Compare the processes 
of evaporation and 
condensation of water.  

d. Investigate and record 
temperature data to show 
the effects of heat energy 
on changing the states of 
water.  

Objective 2  
Describe the water cycle. 

a. Locate examples of 
evaporation and 
condensation in the water 
cycle (e.g., water 
evaporates when heated 
and clouds or dew forms 
when vapor is cooled).  

b. Describe the processes 
of evaporation, 
condensation, and 
precipitation as they 
relate to the water cycle.  

c. Identify locations that 
hold water as it passes 
through the water cycle 
(e.g., oceans, 
atmosphere, fresh 
surface water, snow, ice, 
and ground water).  

d. Construct a model or 
diagram to show how 
water continuously 
moves through the water 
cycle over time.  

e. Describe how the water 
cycle relates to the water 
supply in your 
community.  
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Standard 2: Students will 
understand that the elements of 
weather can be observed, 
measured, and recorded to 
make predictions and 
determine simple weather 
patterns. 
Objective 1: Observe, measure, 
and record the basic elements of 
weather. 

a. Identify basic cloud types 
(i.e., cumulus, cirrus, 
stratus clouds).  

b. Observe, measure, and 
record data on the basic 
elements of weather over 
a period of time (i.e., 
precipitation, air 
temperature, wind speed 
and direction, and air 
pressure).  

c. Investigate evidence that 
air is a substance (e.g., 
takes up space, moves 
as wind, temperature can 
be measured).  

d. Compare the 
components of severe 
weather phenomena to 
normal weather 
conditions (e.g., 
thunderstorm with 
lightning and high winds 

compared to rainstorm 
with rain showers and 
breezes).  

Objective 2: Interpret recorded 
weather data for simple patterns. 

a. Observe and record 
effects of air temperature 
on precipitation (e.g., 
below freezing results in 
snow, above freezing 
results in rain).  

b. Graph recorded data to 
show daily and seasonal 
patterns in weather.  

c. Infer relationships 
between wind and 
weather change (e.g., 
windy days often precede 
changes in the weather; 
south winds in Utah often 
precede a cold front 
coming from the north).  

Objective 3: Evaluate weather 
predictions based upon 
observational data. 

a. Identify and use the tools 
of a meteorologist (e.g., 
measure rainfall using 
rain gauge, measure air 
pressure using 
barometer, measure 
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temperature using a 
thermometer).  

b. Describe how weather 
and forecasts affect 
people's lives.  

c. Predict weather and 
justify prediction with 
observable evidence.  

d. Evaluate the accuracy of 
student and professional 
weather forecasts.  

e. Relate weather forecast 
accuracy to evidence or 
tools used to make the 
forecast (e.g., feels like 
rain vs. barometer is 
dropping).  

Standard 3: Students will 
understand the basic properties 
of rocks, the processes involved 
in the formation of soils, and 
the needs of plants provided by 
soil. 
Objective 1: Identify basic 
properties of minerals and rocks. 

a. Describe the differences 
between minerals and 
rocks.  

b. Observe rocks using a 
magnifying glass and 

draw shapes and colors 
of the minerals.  

c. Sort rocks by appearance 
according to the three 
basic types: sedimentary, 
igneous and 
metamorphic (e.g., 
sedimentary-rounded-
appearing mineral and 
rock particles that are 
cemented together, often 
in layers; igneous-with or 
without observable 
crystals that are not in 
layers or with or without 
air holes or glass like; 
metamorphic -
crystals/minerals, often in 
layers).  

d. Classify common rocks 
found in Utah as 
sedimentary (i.e., 
sandstone, 
conglomerate, shale), 
igneous (i.e., basalt, 
granite, obsidian, pumice) 
and metamorphic (i.e., 
marble, gneiss, schist).  

Objective 2: Explain how the 
processes of weathering and 
erosion change and move 
materials that become soil. 

a. Identify the processes of 
physical weathering that 
break down rocks at 
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Earth's surface (i.e., 
water movement, 
freezing, plant growth, 
wind).  

b. Distinguish between 
weathering (i.e., wearing 
down and breaking of 
rock surfaces) and 
erosion (i.e., the 
movement of materials).  

c. Model erosion of Earth 
materials and collection 
of these materials as part 
of the process that leads 
to soil (e.g., water moving 
sand in a playground 
area and depositing this 
sand in another area).  

d. Investigate layers of soil 
in the local area and 
predict the sources of the 
sand and rocks in the 
soil.  

Objective 3: Observe the basic 
components of soil and relate 
the components to plant growth. 

a. Observe and list the 
components of soil (i.e., 
minerals, rocks, air, 
water, living and dead 
organisms) and 
distinguish between the 
living, nonliving, and once 
living components of soil.  

b. Diagram or model a soil 
profile showing topsoil, 
subsoil, and bedrock, and 
how the layers differ in 
composition.  

c. Relate the components of 
soils to the growth of 
plants in soil (e.g., 
mineral nutrients, water).  

d. Explain how plants may 
help control the erosion 
of soil.  

e. Research and investigate 
ways to provide mineral 
nutrients for plants to 
grow without soil (e.g., 
grow plants in wet towels, 
grow plants in wet gravel, 
grow plants in water).  
 

Standard 4: Students will 
understand how fossils are 
formed, where they may be 
found in Utah, and how they can 
be used to make inferences. 
Objective 1: Describe Utah 
fossils and explain how they 
were formed. 

a. Identify features of fossils 
that can be used to 
compare them to living 
organisms that are 
familiar (e.g., shape, size 
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and structure of skeleton, 
patterns of leaves).  

b. Describe three ways 
fossils are formed in 
sedimentary rock (i.e., 
preserved organisms, 
mineral replacement of 
organisms, impressions 
or tracks).  

c. Research locations 
where fossils are found in 
Utah and construct a 
simple fossil map.  

Objective 2: Explain how fossils 
can be used to make inferences 
about past life, climate, geology, 
and environments. 

a. Explain why fossils are 
usually found in 
sedimentary rock.  

b. Based on the fossils 
found in various 
locations, infer how Utah 
environments have 
changed over time (e.g., 
trilobite fossils indicate 
that Millard County was 
once covered by a large 
shallow ocean; dinosaur 
fossils and coal indicate 
that Emery and Uintah 
County were once 
tropical and swampy).  

c. Research information on 
two scientific 
explanations for the 
extinction of dinosaurs 
and other prehistoric 
organisms.  

d. Formulate questions that 
can be answered using 
information gathered on 
the extinction of 
dinosaurs.  

Standard 5: Students will 
understand the physical 
characteristics of Utah's 
wetlands, forests, and deserts 
and identify common organisms 
for each environment. 
Objective 1  
Describe the physical 
characteristics of Utah's 
wetlands, forests, and deserts. 

a. Compare the physical 
characteristics (e.g., 
precipitation, 
temperature, and surface 
terrain) of Utah's 
wetlands, forests, and 
deserts.  

b. Describe Utah's wetlands 
(e.g., river, lake, stream, 
and marsh areas where 
water is a major feature 
of the environment) 
forests (e.g., oak, pine, 
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aspen, juniper areas 
where trees are a major 
feature of the 
environment), and 
deserts (e.g., areas 
where the lack of water 
provided an environment 
where plants needing 
little water are a major 
feature of the 
environment).  

c. Locate examples of areas 
that have characteristics 
of wetlands, forests, or 
deserts in Utah.  

d. Based upon information 
gathered, classify areas 
of Utah that are generally 
identified as wetlands, 
forests, or deserts.  

e. Create models of 
wetlands, forests, and 
deserts.  

Objective 2: Describe the 
common plants and animals 
found in Utah environments and 
how these organisms have 
adapted to the environment in 
which they live. 

a. Identify common plants 
and animals that inhabit 
Utah's forests, wetlands, 
and deserts.  

b. Cite examples of physical 
features that allow 
particular plants and 
animals to live in specific 
environments (e.g., duck 
has webbed feet, cactus 
has waxy coating).  

c. Describe some of the 
interactions between 
animals and plants of a 
given environment (e.g., 
woodpecker eats insects 
that live on trees of a 
forest, brine shrimp of the 
Great Salt Lake eat algae 
and birds feed on brine 
shrimp).  

d. Identify the effect 
elevation has on types of 
plants and animals that 
live in a specific wetland, 
forest, or desert.  

e. Find examples of 
endangered Utah plants 
and animals and describe 
steps being taken to 
protect them.  

Objective 3: Use a simple 
scheme to classify Utah plants 
and animals. 

a. Explain how scientists 
use classification 
schemes.  
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b. Use a simple 
classification system to 
classify unfamiliar Utah 
plants or animals (e.g., 
fish/amphibians/reptile/bir
d/mammal, 
invertebrate/vertebrate, 
tree/shrub/grass, 
deciduous/conifers).  

Objective 4: Observe and 
record the behavior of Utah 
animals. 

a. Observe and record the 
behavior of birds (e.g., 
caring for young, 
obtaining food, surviving 
winter).  

b. Describe how the 
behavior and adaptations 

of Utah mammals help 
them survive winter (e.g., 
obtaining food, building 
homes, hibernation, 
migration).  

c. Research and report on 
the behavior of a species 
of Utah fish (e.g., feeding 
on the bottom or surface, 
time of year and 
movement of fish to 
spawn, types of food and 
how it is obtained).  

d. Compare the structure 
and behavior of Utah 
amphibians and reptiles.  

e. Use simple classification 
schemes to sort Utah's 
common insects and 
spiders.  
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Why Science? 
 
Many students think of science as learning 
vocabulary words, labeling pictures, and memorizing 
facts.  Science is much more than that.  Have you 
ever asked yourself questions about the world around 
you and wondered how or why they are happening?  
This is science.  Science works best when we are 
curious and look for new ways to answer questions 
or solve problems. In order for you to experience 
science in its fullest sense you must take it beyond 
the classroom and include it in your everyday 
experiences. In order to make science meaningful, 
there are certain guidelines that can help us.  
Science is not limited to plants, animals, or 
dinosaurs but there are cross-cutting concepts 
woven throughout all scientific disciplines.  These 
include: 
 

 Patterns; such as predicting the weather. 
 Cause and effect: Mechanism and explanation; such as the 

water cycle. 
 Scale, proportion, and quantity; such as soil profile. 
 Systems and system models; such as habitats. 
 Energy and matter: Flows, cycles, and conservation; such 

as the rock cycle. 
 Structure and function; such as animal adaptations. 
 Stability and change; such as Utah environments. 

When studying any specific scientific subject, you 
should attempt to keep these cross-cutting concepts 
in mind in order to gain a better understanding of the 
world and the nature of science.  Included in the 
concepts are the skills and practices used by 
scientists and engineers.  When asking questions 
about the natural world there are certain skills and 
practices that can help you generate better 
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conclusions, explanations, and inferences.  These 
practices include: 
 

 Asking questions and defining problems  
 Developing and using models 
 Planning and carrying out investigations 
 Analyzing and interpreting data 
 Using mathematics and computational thinking 
 Constructing explanations and designing solutions  
 Engaging in argument from evidence 
 Obtaining, evaluating, and communicating information 

These practices and cross-cutting concepts are 
important to your success in science.  In order to be 
meaningful, they need to be used in context – how 
they affect your life.  This is where the study of core 
ideas has the most impact.  If you study plants or 
any other science subject without the cross-cutting 
concepts and scientific practices then you limit 
yourself to memorizing facts and miss how these 
concepts relate to everyday life and society. Studying 
individual scientific subjects helps you understand 
cross-cutting concepts and gain scientific skills.  
When individual disciplines are studied within the 
context of practices and cross-cutting concepts they 
become more meaningful and more impactful. 
 
For example: When looking for ways to conserve 
water in your area, the study of the water cycle, soil 
conservation, plant adaptations, and weather patterns 
will help you develop a big picture which will allow 
you to design a plan.  Problems can be solved when 
scientists come together with an understanding of 
how their independent research relates to the larger 
problem at hand.  If we focus solely upon a few 
facts or cool phenomenon we can overlook how the 
study of science can really improve and impact our 
society and personal experiences.  
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Standard 1 
4th Grade: Water 

How do we get the water we use every day? 
 
Is water more precious than gold? 
My grandpa used to tell me wonderful stories as I 
trudged behind him through the fields of our farm. I 
thought he was very wise and knew just about 
everything. I remember one summer day we saw a 
beautiful rainbow after a soaking rain. The rainbow 
glimmered with all the beautiful colors of an artist’s 
palette. My grandpa said there might not be a pot of 
leprechaun gold at the end of a rainbow, but 
rainbows hold another secret that most people do not 
know. He said, when we see a rainbow, we are 
seeing evidence that air contains water. Water 
droplets in the air break up sun light into different 
colors. That is why we see a rainbow. 
 
When I look at a globe, it seems as though much of 
our planet is covered with water. Grandpa explained 
that three-fourths of Earth is covered with water. But 
the amount of water we can use is small. Most of 
Earth’s water is in the ocean, or frozen in the polar 
ice caps. Just one percent of the water on Earth is 
fresh. Two percent is frozen in the ice caps and 97 
percent is salty. When we think about Earth’s water 
supply in those amounts, that’s not much fresh, 
useable water for the six billion people living on 
Earth.  
 
We live in a desert. Utah is the second driest state 
in the USA. The driest state is Nevada. Our state 
receives only eleven inches of moisture each year. 
Most of this moisture falls in the mountains in the 
form of snow. 
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tbn3.gstatic.com/images?q=tbn:ANd9GcQDy2Or2PLHwp-

tMdcT3jfgKGp1AXxIOGpii_JwANYD5tbOT14kXw 

 
Grandpa said, “Water is more precious than gold.” 
Most of my friends think all they have to do to get 
water is turn on the tap. They don’t know where 
water really comes from or where it goes. We need 
to understand that we have the same amount of 
water on Earth today as when the dinosaurs were 
stomping around millions of years ago. We might be 
drinking the same water that a dinosaur drank long 
ago.  
 
 
You might be asking yourself, "How can that be?" Let 
me explain.  Grandpa said all the water that has 
been on Earth since the planet existed has been 
traveling around and around on an incredible journey 
called the water cycle – continuous movement of 
water into the air and ground, onto and over land, 
and back. A cycle is a process that is like a circle. 
At the end of the cycle, you will find you are back at 
the beginning.  
 
Water is a special substance. It is one of the few 
materials on Earth that exists naturally as a solid, 
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liquid or gas. Water can be in a solid form such as 
ice or snow. It can be in liquid form so we can drink 
it or use it for other reasons. It can also be in the 
form of a gas in the air where we can't even see it. 
This is called water vapor – liquid in the air in the 
form of a gas. But conditions need to be just right 
for water to change from one form to another. These 
changes are caused by changes in heat energy. 
When it is really cold, water becomes a solid. When 
it is cool or warm, water becomes a liquid. When it 
is hot, water becomes a gas. These energy changes 
are measured by changes in the temperature – a 
measurement of how hot or cold something is. You 
have probably experienced these temperature 
changes when you were playing outside. All of these 
forms of water are considered part of the water 
cycle.  
 

The sun is the 
energy source for 
these changes. 
Without the sun, 
the water cycle 
couldn't work.  Now 
let's see how the 
water cycle works. 
 
 
 
 
 
 
 
 
 

https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcSwCQ5hKIfyNYYhIqNxq4S53od

27UG2ynlt49bJ4cW-gzwRBv71 
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During the water cycle, we can find water in oceans, 
lakes, streams, snowcapped mountains, glaciers and 
ground water. Water from these locations enters the 
water cycle through evaporation – the change of a 
substance from a liquid to a gas (vapor). This makes 
water vapor. Activities like sprinkling our lawns on 
sunny days and splashing water at the swimming 
pool also add water vapor to the air. Can you think 
of other water activities you do in the summer where 
water evaporates? 
 
When water evaporates into water vapor, it is pure 
water. All the things that were in the water, while the 
water was on the ground, stay on the ground. This 
means that the mud in puddles, the salt in the 
oceans (and the Great Salt Lake), and any pollutants 
in water stay on the surface of Earth. 
 
Condensation– when a gas turns back into a liquid - 
can be observed on a cloudy bathroom mirror. Taking 
a bath or shower puts a lot of water vapor into the 
air.  When warm water vapor hits the cold surface of 
the mirror, the little particles in the air collect on the 
surface of the mirror and turn back to liquid as tiny 
water droplets.  
 
Think about a tall glass filled with lemonade and ice 
cubes. Within minutes, water vapor in the warmer air 
will condense on the outside of the glass because 
the glass is very cold. This means there is water 
vapor in the air. When this water vapor hits any cold 
surface, water particles will form water drop lets on 
the object.  
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http://upload.wikimedia.org/wikipedia/commons/thumb/d/
d8/Condensation_on_water_bottle.jpg/800px-
condensation_on_water_bottle.jpg 
 
You have probably seen dew – condensation that 
occurs outdoors due to warmer air striking a colder 
surface - on your lawns on some mornings. The 
ground was cold enough to condense the water 
vapor on the grass to create dew.   

http://pixabay.com/static/uploads/photo/2013/04/02/13/07
/mist-99390_640.jpg 
 

http://upload.wikimedia.org/wikipedia/commons/thumb/d/d8/Condensation_on_water_bottle.jpg/800px-condensation_on_water_bottle.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/d/d8/Condensation_on_water_bottle.jpg/800px-condensation_on_water_bottle.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/d/d8/Condensation_on_water_bottle.jpg/800px-condensation_on_water_bottle.jpg
http://pixabay.com/static/uploads/photo/2013/04/02/13/07/mist-99390_640.jpg
http://pixabay.com/static/uploads/photo/2013/04/02/13/07/mist-99390_640.jpg
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Clouds are formed from condensation.  As the 
warmer water vapor rises into the air, it begins to 
cool and turn back into water droplets.  The droplets 
attach themselves to dust particles in the air.  This is 
how clouds are formed.  Clouds are a collection of 

millions of tiny water droplets or ice crystals.  
As warm water vapor cools high in the air, it 
condenses into a cloud. Grandpa said when the 
temperature in the clouds is cold enough, and as the 
water droplets connect to each other they get heavy 
enough to fall to Earth’s surface.  The heavy water 

droplets fall to earth as rain, snow, sleet or hail. This 
is called precipitation. 

 
The water cycle does not have a real starting or 
ending point. It is an endless process that involves 



 

 
22 

the oceans, lakes and other bodies of water, as well 
as the land surfaces and the atmosphere. The steps 
in the water cycle are as follows, starting with the 
water in the oceans: 
 

1. Water evaporates from the surface of the oceans, leaving 
behind salts. As the water vapor rises, it collects and is 
stored in clouds. 

2. As water cools in the clouds, condensation occurs. 
3. Condensation creates precipitation -any form of water 

that falls from clouds onto Earth's surface–includes rain, 
snow, hail, and sleet. The precipitation allows the water to 
return again to the Earth’s surface. 

4. When precipitation lands on land, the water can sink into 
the ground to become part of our underground water 
reserves, also known as groundwater. Much of this 
underground water is stored in aquifers - porous layers of 
rock that can hold water. 
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The water cycle is important to all living things.  Without the continuous 

return of fresh water to the land, plants and animals couldn’t exist.  If you 

had been in the desert without water for a couple of days, and someone 

offered you gold or a large glass of water, which would you choose?  Like 

Grandpa said, “Water is more precious than gold!”  If we don’t use it wisely 

we won’t have enough to go around.  We can’t create more water.  The 

water that was here for the dinosaurs is all that’s available for the people on 

our planet today.  We need to always be thinking of ways to save our 

precious liquid gold – water.  “Waste not, want not,” my Grandpa said. 
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Science Language Students Should Know and Use 
 aquifers - porous layers of rock that can hold 

water 
 clouds: a collection of millions of tiny water 

droplets or ice crystals 
 condensation: water vapor that cools and changes 

back into a liquid 
 dew: condensation that occurs outdoors due to 

warmer air striking a colder surface 
 evaporation: the change of a substance from a 

liquid to a gas (vapor) 
 precipitation: any form of water that falls from 

clouds onto Earth's surface 
 temperature: a measurement of how hot or cold 

something is 
 water cycle: continuous movement of water into 

the air and ground, onto and over land, and back 
 vapor: liquid in the air in the form of a gas 
 run-off: Precipitation that is not absorbed by the 

soil and flows over the surface of the ground. 
 
Online Interactive Activity 

 Standard 1 Objective 1b: Interactive simulation of water 
evaporation based on conditions, temperature, container, 
etc.:  http://tinyurl.com/UT4th1-1 

 
Additional Resources 

 The Water Cycle Song  
http://www.youtube.com/watch?v=Zx_1g5pGFLI 

 
Think Like a Scientist 

1. What is precipitation? 
 

2. Name a form of precipitation. 
 

http://tinyurl.com/UT4th1-1
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3. What is evaporation? 
 

4. What is water vapor? 
 

5. What is a cycle? 
 

6. What is the first stage of the water cycle called? 
 

7. What is the second stage of the water cycle called? 
 

8. What happens to rain that falls to the earth? 
 

9. What is a cloud made of? 
 

10. What happens when a cloud becomes too heavy with water 
vapor? 

 
11. Does the water cycle ever stop? 

 
12. What is accumulation/collection? 

 
13. What is condensation? 

 

14. Name all the parts of the water cycle.
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Weather 
Standard II, Objectives 1, 2, 3  
 
How do you decide what to wear each morning?  Do 
you look outside and see what the atmosphere is 
doing? Do you look for sunshine, clouds, rain, or 
snow?  Do you check to see if the wind is blowing? 
 
Have you ever watched a weatherman on T.V. to see 
if he/she will predict rain or good weather for your 
birthday party or for the big game on Saturday?  Do 
you check the weather app on your handheld device?  
All of these media sources make it possible to get 
instant weather information.      

http://farm6.staticflickr.com/5112/6940184246_1c2cba2414_z.jpg 

 
Weather affects our everyday lives.  However, it is 
more important for some than others.  For example, 
a pilot, a construction worker, a fisherman, or a 
farmer, all need weather information to do their jobs. 
Forecasting - predicting the weather - is also 
necessary for our safety.  When planning a vacation, 
wouldn’t it be important to know if it was going to be 
sunny, rainy, windy, or snowy?   
Consider this story: 
 

http://farm6.staticflickr.com/5112/6940184246_1c2cba2414_z.jpg
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It was 12:15 PM on August 11, 1999. Fourth grade 
students at Rosamond Elementary School in West 
Jordan, Utah went outdoors to observe the weather 
to record information for their school's web site.   
Today's report would be different. A strange 
phenomenon was about to occur. The air temperature 
was 21˚ Celsius (70˚ F) under very windy conditions.  
Looking to the west, the students noticed dark clouds 
over Herriman, Utah. The students took two pictures 
of the dark clouds, then returned to class and 
entered their information into the computer. An hour 
later, the students were shocked to hear that a 
thunderstorm and a tornado had struck downtown 
Salt Lake City causing much damage. As they 
watched the news, they realized the storm had begun 
with hailstones in Herriman at about 12:00 PM. Their 
pictures showed the beginning of the thunderstorm 
that formed the tornado.  
 
 
Clouds are an 
important component 
of weather. When 
water evaporates 
from Earth's surface 
it turns into water 
vapor in the 
atmosphere. Clouds 
form when the 
temperature of the 
air gets cooler. The 
water vapor 
condenses on dust 
particles into tiny water droplets. 
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There are three main types of clouds: cirrus, stratus, 
and cumulus. Each of these cloud types are found 
with different types of weather.  Cirrus clouds – thin, 
wispy - clouds often appear when there is going to 
be a change in the weather.  Stratus clouds – 
layered clouds - are often gray and usually signal 
rainy weather.  Cumulus clouds – thick puffy clouds - 
are called “fair weather” clouds because they appear 
on nice days.  Sometimes cumulus clouds can grow 
into huge clouds that cause thunderstorms.  Look at 
the pictures below and see if you recognize the three 
types of clouds.  

 
Meteorologists are people who study the weather.  
They measure the basic components of weather so 
they can predict what the weather will be. They 
measure: air temperature, wind speed, precipitation, 
and air pressure.  Let's think about each of these 
basic components. 
 
Air temperature is measured using a thermometer – 
an instrument that measures temperature.  Two types 
of thermometers may be used. A metric thermometer 
measures in degrees Celsius. Room temperature is 
about 20˚ Celsius. The Fahrenheit thermometer 
measures temperature in degrees Fahrenheit. Room 
temperature is about 70˚ F.  Scientists use Celsius to 
measure temperature.  Sudden changes in 
temperature help meteorologists predict what the 
weather will be in the near future. 
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http://farm8.staticflickr.com/7329/11967844505_620687ee02_o.jpg 
 
Wind direction is defined by the direction from which 
the wind is coming. Weather vanes are sometimes 
called wind vanes - most common instrument used 
to find wind direction. You may have seen weather 
vanes on top of barns.  The rooster points in the 
direction from which the wind is coming.   Another 
common instrument is a wind sock – instrument used 

http://upload.wik

imedia.org/wikip

edia/commons/6

/6d/Wind_vane_

05643.jpg 
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to show wind direction.  Wind socks are commonly 
used at airports or on top of tall buildings in cities.  
Another way to find wind direction is to stand with 
your face toward the wind.  If the wind is in your 
face and you are facing south, the wind is a south 
wind.   
 
Knowing from which direction the wind is coming can 
help predict what kind of storm to expect.  
 
Wind speed is measured by instruments – 
anemometers - that are moved by the wind. Strong 
winds often tell us there is a change in the 
atmosphere. Typically in Utah, a strong south wind in 
the autumn, winter or spring tells us a storm may be 
approaching, bringing colder temperatures.  

http://upload.wikimedia.org/wikipedia/commons/thumb/4/42/Anem
ometer_2_%28PSF%29.png/409px-
Anemometer_2_%28PSF%29.png 
 
It’s important to know how much precipitation we get 
from storms. We measure precipitation in inches with 
a rain gauge - a container set outside to measure 
the amount of precipitation during a storm.  By 
putting a straight-sided cup outside with the side 
marked in 1/4 inches, we can tell how many inches 
(or part of an inch) it rains during storms. If it snows, 
a ruler can be used to measure the snow in inches. 
Usually, in Utah, the amount of rainfall in our valleys 

http://upload.wikimedia.org/wikipedia/commons/thumb/4/42/Anemometer_2_%28PSF%29.png/409px-Anemometer_2_%28PSF%29.png
http://upload.wikimedia.org/wikipedia/commons/thumb/4/42/Anemometer_2_%28PSF%29.png/409px-Anemometer_2_%28PSF%29.png
http://upload.wikimedia.org/wikipedia/commons/thumb/4/42/Anemometer_2_%28PSF%29.png/409px-Anemometer_2_%28PSF%29.png
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varies from 1/8 of an inch to one inch per storm. 
The amount of snowfall will vary from one inch to 12 
inches. The mountains will get much more rain or 
snow than the valleys. Measuring rainfall and snowfall 
tells us how big a storm is compared to other storms 
of the past. You may even remember a big 
snowstorm when snow was measured in feet, not 
inches!   
 

http://upload.wikimedia.org/wikipedia/commons/d/d3/Rain_recorded_in_a_

rain_gauge.jpg 

 
Air pressure – the weight of air on Earth's surface —
can be hard to understand because air is invisible.  
Remember, air takes up space, moves as wind, and 
has a measurable temperature.  Prove to yourself 
that air is a substance by fanning your face with a 
piece of paper in your hand. What you feel on your 
cheek is air. Air comes in handy for us. We fill our 
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lungs, car tires, playground balls, and balloons with 
air. 
 
Since air above Earth is several miles thick, it is 
heaviest near the surface. The bottom layer of air, 
closest to Earth's surface, is like having a birthday 
cake with many layers. The layer on the bottom is 
holding up the weight of the other layers. The layer 
on the top isn’t squished at all because it isn’t 
holding up the weight of the cake layers below. 
Therefore, the air closest to Earth has greater air 
pressure because of the weight of the air on top of 
it. We don't notice the weight because we are used 
to it. 
 
Changes in the air pressure occur constantly in the 
atmosphere. We don't notice this change because the 
change is too small.  But even the slightest change 
in air pressure affects our weather.  A barometer -  
an instrument that measures air pressure - is used to 
measure air pressure changes.  If the air pressure is 
less than usual, it is called a low.  A low pressure 
usually brings in a storm.  If the air pressure is 
greater than usual, it is called a high. High air 
pressure often brings clear skies.  Barometers help 
us forecast what the weather will be in the next few 
days.  
 
Air Pressure Explained – Youtube -  http://goo.gl/gQCOM 

   

Measuring the air helps compare mild weather to 
severe weather. Meteorologists have collected 
weather information for many years and know what 
weather is seasonal.  Generally, we get warm, high 
temperatures, including some wind, rain, and lightning 
during the summer. Weather can be beautiful to 
watch and listen to. Occasionally during the summer, 
huge dark clouds bring in strong winds, huge 
lightning bolts, loud thunder, larger-sized hail, and a 

http://goo.gl/gQCOM


 

 
35 

lot of rain. The wind may uproot trees and blow off 
roofs. Lightning may strike trees and houses. 
 
Sometimes fires are started by lightning. Hail can 
strip trees and crops of their fruits and leaves; it can 
pit cars, and ruin shingles on roofs. Rain can cause 
flash flooding that damages homes, yards, crops and 
roads. Weather that is hotter or colder and wetter or 
drier than usual can have a big effect on people. 
Some years, farmers lose their crops  
because of freezing air temperatures. Other times 
farmers may lose their crops because it is too hot 
and there has not been enough rain. 
 
Fortunately, these weather phenomena do not happen 
very often. 
Over the years as meteorologists have recorded 
weather data, they have noticed patterns. 
 

http://upload.wikimedia.org/wikipedia/commons/1/15/Weymouth_Climatic

_Graph.PNG 
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We could make a similar graph for rainfall. During 
what month do you think Utah receives the most 
rainfall? This rhyme might help: April showers bring 
May flowers.  What do you think? 
 
Part of a meteorologist's job is to make forecasts. A 
meteorologist notes all the weather information 
available. By looking at patterns and past weather 
conditions, a forecast is made.  The people who 
watch the forecast hope it is accurate. People make 
plans according to the forecast. Sometimes a 
meteorologist's forecast is wrong!  For example, cirrus 
clouds, winds from the south, rising temperatures and 
a low air pressure usually come before a storm in 
Utah. But sometimes, at the last minute, the storm 
takes a different path and misses us. Meteorologists 
do not like those kinds of surprise storms. They 
make people who cancel plans to be outdoors, 
frustrated about the forecast. 
 
People sometimes make forecasts based on non-
scientific evidence, such as how their knees or other 
body joints feel. Sometimes they are right, but most 
of the time, knees are not accurate scientific tools.  
Weather is important for all of us to learn about and 
use as we plan our daily events.  Won’t you look 
smart when you are the only one with an umbrella 
on a rainy day? 
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Science Language Students Should Know and Use 
 accurate: correct 
 air pressure: the weight of air on Earth's surface 
 air temperature: how hot or cold it is 
 atmosphere: air around Earth 
 barometer: an instrument that measures air pressure 
 cirrus: thin, wispy clouds 
 cumulus: thick, puffy clouds 
 freezing: temperatures at or below 0˚C or 32˚F 
 forecast: predictions 
 meteorologist: a scientist who studies weather 
 phenomenon: an unusual event or fact that can be seen or 

sensed 
 precipitation: water that falls from clouds in the form or 

rain, snow, hail or sleet 
 rain gauge: a container set outside to measure the amount 

of precipitation during a storm 
 severe: harsh or unusual 
 seasonal: normal for the time of year 
 stratus: layered clouds 
 thermometer: device used to measure temperature 
 wind speed: how fast the air is moving 

Online Interactive Activity 
 Standard 2 Objective 2c: Interactive weather simulation 

that allows students to use current weather conditions to 
predict future conditions 

 http://tinyurl.com/UT4th2-2c 
 Standard 2 Objective 1: Simulation that defines the types 

of clouds, elevations and what weather they produce. 
 http://tinyurl.com/UT4th2-1 
 
Supporting Language for ELL 

 component: part of 
 evaporates: to pass off 
 water vapor:  result of water disappearing 
 atmosphere:  the air of a place 
 condenses:  to make more compact 

http://tinyurl.com/UT4th2-2c
http://tinyurl.com/UT4th2-1
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Think Like a Scientist 
1. Explain why having knowledge of the weather is important 

to our lives. 

2. List three things you have learned about the weather. 

3. Collect your own weather/temperature data and graph the 

data.  

4. Write a short report on the data you have collected. 
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Standard III Objectives 1 and 2 

Is it a Rock or Mineral? How do Rocks Weather? 

How do Sediments Erode? 
We live on a rocky world!  Rocks are all around us. 
We live on rocks even though we can’t always see 
them. These rocks are sometimes hidden deeply 
beneath our feet, and sometimes they are exposed 
on Earth’s surface so we can see them.  On 
mountaintops, where the soil is very thin, rocks often 
poke through. 
 
All rocks are made of mixtures of different minerals. 
Minerals are the building blocks from which rocks are 
made.  People who study rocks make observations of 
rocks they discover. They identify the different 
minerals in the rocks they find.  How can they do 
this? Each mineral has a certain color (or colors), 
appearance, shape, hardness, texture, crystal pattern, 
and possibly a smell that sets it apart from another. 
As scientists test each mineral's characteristics, they 
are able to tell which minerals are in the rocks. 
 
Rocks can change over a period of time. The rocks 
we see today may have looked differently millions of 
years ago.  How rocks change depends on the type 
of rock and where it is found on Earth.  
 
What is Weathering? 
 
Weathering changes solid rock into sediments. 
Sediments are different sizes of rock particles. 
Boulders are sediments; so is gravel. Silt and clay 
are also sediments, but much smaller in size 
compared to boulders or gravel. Weathering causes 
rocks at the Earth’s surface to change form. The new 
minerals that form are stable at the Earth’s surface. 
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It takes a long time for a rock or a mountain to 
weather.  Roads can weather quicker than a rock in 
nature. If you 
live in a part 
of the world 
that has cold 
winters, you 
might only 
have to wait 
one year to 
see a new 
road start to 
weather. 
 
Physical 

Weathering 
Physical weathering breaks rock into smaller pieces. 
These smaller pieces are just like the bigger rock; 
they are just smaller! The rock has broken without 
changing its composition. The smaller pieces have 
the same minerals. You could use the idiom “a chip 
off the old block“ to describe physical weathering! 
The main agents of physical weathering are water, 
ice, and wind. 
 

Ice Wedging 
Rocks can break apart into smaller pieces in many 
ways. Ice wedging is common where water goes 
above and below its freezing point (Figure below). 
This can happen in winter in the mid-latitudes or in 
colder climates in summer. Ice wedging is common in 
mountainous regions. 
 
 

http://www.ck12.org/user:cshryock/section/Weathering/#x-ck12-TVMtRVMtMDktMDItaWNlLXdlZGdpbmc.
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 [2] 
(A) Diagram showing ice wedging. (B) Ice wedging along the joints in this 

rock helped to break it apart. 

 
This is how ice wedging works. When liquid water 
changes into solid ice, it increases in volume. You 
can see this when you fill an ice cube tray with 
water and put it in the freezer. The ice cubes expand 
to a higher level in the tray than what the water level 
originally was. You also may have seen this if you 
put a can of soda into the freezer so that it cools 
down quickly. If you leave the can in the freezer too 
long, the liquid expands so much that it bends or 
pops the can. Water and some liquids are very 
unusual. Most substances get smaller when they 
change from a liquid to a solid; water gets bigger 
when it freezes! 
 
Ice wedging happens because water expands as it 
goes from a liquid to a solid. When the temperature 
is warm, water works its way into cracks in the 
rocks. When the temperature cools below freezing, 
the water within the cracks turns to ice and expands. 
The ice takes up more space. Over time, this 
wedges the rock apart. Ice wedging is very effective 
at weathering. You can find large piles of broken 
rock at the base of a slope. These rocks were 
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broken up by ice wedging. Once loose, they tumble 
down the slope. 
 

Abrasion 
Abrasion is another type of physical weathering. With 
abrasion, one rock bumps against another rock. 
Gravity causes abrasion as a rock tumbles down a 
slope. Moving water causes abrasion because it 
moves rocks so they bump against one another 
(Figure below). Strong winds cause abrasion by 
blowing sand against rock surfaces. Finally, the ice in 
moving glaciers can cause abrasion. Pieces of rock 
embedded in ice at the bottom of a glacier scrape 
against the rock below as the glacier slowly moves 
downhill. 
 
If you have ever 
collected beach glass 
or pebbles from a 
stream, you have 
witnessed the work of 
abrasion. 
 
Rocks on a beach are worn 

down by abrasion as passing 

waves cause them to strike 

each other. 
 

  

http://www.ck12.org/user:cshryock/section/Weathering/#x-ck12-TVMtRVMtMDktMDMtYWJyYXNpb24.
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Plants and Animals in Weathering 
Sometimes biological elements cause mechanical 
weathering. This can happen slowly. A plant’s roots 
may grow into a crack in a rock. As the roots grow 
larger, they wedge open the crack. Burrowing animals 
can also cause weathering. By digging for food or 
creating a hole to live in, the animal may break apart 
rock. Today, human beings do a lot of mechanical 
weathering wherever we dig or blast into rock. This is 
common when we build homes, roads, tunnels, or 
quarry stone for construction or other uses. 
 

Erosion 
The broken rock or sediments resulting from weathering 
may not stay in one place very long.  They may be 
carried away by wind, moving water, or moving ice. This 
is called erosion – the movement of rock fragments from 
one place to another. 
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Types of Rock 
 
There are three types of rocks.   

 Sedimentary Rock 
 Igneous Rock 
 Metamorphic Rock 

Sedimentary Rock 
When sand grains collect on top of each other, they 
form a layer of sediment. Over time, new layers of 
mud and sand are deposited on the previous layers. 
Over a very long time, these sediments compact and 
harden and become a sedimentary rock. This 
happens because the grains of sand become glued 
together, and other heavy sediments press down on 
the grains of sand. Sediments lie on top of each 
other. We can actually see these layers in 
sedimentary rock and they are sometimes different 
colors. Find the sediments in the pictures below. 
 
 

  
How many different colored layers 

in this sedimentary rock do you 

see? 

 

 

Look at these layers in this 

sedimentary rock known as shale. 
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Sandstone sedimentary rock. 

 
 

Layers of limestone sedimentary 

rock. 

 
 
 
Sedimentary rocks usually have rounded sediments, 
or particles, and are often layered.  Some common 
types of sedimentary rocks found in Utah are: 
sandstone, conglomerate and shale. 

 
 
 
 
 

Sandstone                               Conglomerate                  Shale 
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Igneous Rocks 
Igneous rocks form when magma cools and forms 
crystals. Magma is melted rock. What an igneous 
rock looks like is determined by two things, one is 
the composition of the magma; the other is how fast 
the magma cools. The rate of cooling determines the 
texture of the rock. 
 
This cooling may happen below Earth's surface or on 
Earth's surface. When melted rock is below Earth's 
surface (magma), it takes many years to cool. As it 
slowly cools, the igneous rock formed may have 
crystals, which are very easy to see. When melted 
rock is above Earth's surface (lava), it doesn't take 
long to cool. Because the surface cools rapidly, these 
igneous rocks may have air holes in them or appear 
glass like. They hardly ever form crystals and are 
never layered. 
 
Many igneous rocks are found in Utah.  Below are 
four igneous rocks that are very common in Utah: 
obsidian, granite, pumice, and basalt.  Obsidian looks 
like black glass.  Native Americans often used this 
rock to make spears and arrow heads.  Granite is 
often used as a building material.  It has visible 
crystals in it. Pumice floats on water because there 
are air pockets in this rock. Basalt is a heavy, dark 
rock because it has the element, iron, in it.  It may 
have air holes throughout it also, but it doesn't float.  
Many people use this rock for decoration in their 
yards. Which of these igneous rocks formed inside 
Earth? Which ones formed on Earth's surface? 
 
 
 

 
 

Obsidian       Granite                  Pumice                   Basalt 
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Metamorphic Rock 
Metamorphic rocks start off as one of three kinds of 
rock. The starting rock can be igneous, sedimentary, 
or even another metamorphic rock. Heat and/or 
pressure then change the rock into a metamorphic 
rock.  
 
Heat comes from volcanoes and hot rocks under 
Earth’s surface. The pressure comes from the layers 
of rock pressing down on all the rock layers below 
them.  Both heat and pressure must exist at the 
same time to form metamorphic rocks.  Metamorphic 
rocks may have crystals or layers.  Sometimes we 
call the crystals gems because they are rare or 
valuable.  Some of the most valuable gemstones like 
rubies, sapphires and garnets are found in 
metamorphic rocks. Other kinds of metamorphic rocks 
may be used in buildings, jewelry, and art because of 
their beauty.  
 
Metamorphic rocks found in 
Utah are marble, gneiss 
(pronounced “nice”) and schist.  
Marble starts out as limestone.  
Under heat and pressure the 
crystals in limestone 
recrystallize, making marble 
harder and stronger than 
limestone. Marble is used in 
buildings and carving statues.  
 
Gneiss begins as granite.  
Under heat and pressure the 
minerals line up with each 
other, giving the rock a banded 
appearance.   
 

Marble 

Gneiss 
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Schist began as clay 
sediment.  Erosion 
transported the clay 
sediments through 
water to the bottom 
of a lake or shallow 
sea. As pressure 
increased and mineral 
cementing took place, 
the clay turned into 
shale, a sedimentary 
rock. If heat was also 
added, it helped turn shale into slate, a 
metamorphic rock.  If the heat and pressure 
continued, mica crystals would begin to form in the 
slate. These mica crystals would grow together, giving 
schist a very shiny and sparkly appearance. 
 
 
 
 

 
 
 
 
 
 

Schist 
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Standard 3, Objective 3 

What are the Characteristics of Soil? 
 
Soil forms as a result 
of weathered rock. 
Soil is partially made 
up of particles of 
rocks and minerals. 
Rocks and minerals 
are nonliving—never 
lived—lived soil 
components. The 
particles of rocks and 
minerals found in soil 
have broken away from 
larger pieces of rocks 
and minerals. Most of 
the particles are in very 
small pieces but of 
different sizes.  
 
The best soils for 
growing crops have 
equal amounts of large, 
medium and small-
sized particles. Other 
nonliving parts of soil 
are water and 
airspaces between 
mineral particles. They 
are important for plant 
growth. The circle 
graph at the right 
shows the percentage of these components on parts 
of topsoil. 
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Soil also contains 
organisms. Living 
organisms—living 
plant or animal life—
are an important 
part of soil. Living 
organisms 
breakdown or 
decompose dead 
plants and dead 
animals. This makes 
soil rich and healthy 
for plants to grow 
in. Look at the soil 
profile—a side view 
“slice” of the 
different layers of 
earth—to the right. If 
you dug a hole into 
the soil, you would 
see that it has 
layers like this one. 
An average soil 
profile consists of 
three layers: topsoil, 
subsoil, and 
bedrock. 
 
Top Soil 
The top layer of soil is called topsoil—the top layer of 
soil that contains living organisms and nonliving 
things. This layer is usually darker in color because it 
contains many living and dead organisms. Creatures 
that live in the soil, like earthworms, insects and 
snails live in this layer because the topsoil is rich in 
nutrients—substances that organisms need in order to 
survive and grow. When these living creatures 
decompose dead plant and animal material, more 
nutrients are added into the soil. These nutrients 
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become small enough to 
be absorbed by the roots 
of plants. The topsoil 
layer is where plants can 
absorb water, mineral 
nutrients, and air. All 
animals live off this layer. 
Without this layer, life on 
Earth would be 
impossible. It takes about 
1,000 years to create about one inch of topsoil. 
 

Subsoil 
The middle layer is the 
subsoil—the layer below the 
topsoil. It has larger grains 
of rocks and minerals and is 
usually lighter in color. 
Plants do not grow well in 
subsoil because it is packed 
tightly and has very few 
nutrients. 
 

Bedrock 
The bottom layer is the 
bedrock—solid rock that lies 
underneath the subsoil that 
has not yet been broken 
down. Bedrock is made up 
of different rocks in different 
places. It is the bedrock that 
erodes and eventually 
becomes topsoil. Bedrock can be within a few inches 
of the surface or many feet below it. 
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http://www.fotopedia.com/items/xCxNAZV6M3w-jVvP1ZL--BM 

 

Activity I:  Let’s look at some soil. 
 
Materials: 

 a clean, empty can (a soup can is an ideal 
size) to fill halfway full of moist topsoil (moist 
means it is not dry) 

 a hand lens or some other kind of magnifying 
glass 

 a sheet of white paper 
 toothpicks, matches or pieces of dried grass that 

you use for moving the little pieces of soil. 
Instructions: 

1. Smell the soil in the can. Does it have a smell? 
2. Put a teaspoonful of the topsoil on the white paper and 

spread it out. 
3. Use your stick to move the small bits of soil that you find 

there. Look at the soil with the magnifier. Sort the soil into 
piles of bits that look the same. 

 
Look closely at the soil. What pieces do you find there? 

 One pile will be rock grains. You will find very 
small pieces of rock and some pieces that are 

http://www.fotopedia.com/items/xCxNAZV6M3w-jVvP1ZL--BM
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not so small. There will also be some grains 
that are almost too small to see. 

 Another pile will be small bits of plants. You will 
find very small pieces of sticks, leaves and 
roots. 

 Another pile will be small bits of animals. You 
will find very small pieces of beetle shell, or 
legs, or wings of flies. 

 You may even find a small live animal! If you 
do find one, do a drawing of it on your paper 
and then let it go on the soil outside.  
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Activity 2:  

Let’s make compost 
 

In this activity you begin the slow 
process of making compost to add 
to topsoil 
 
Materials 

 3 liter-sized soda pop 
bottles like the ones in 
the picture 

 an old stocking 
 a strong rubber band 
 felt-tip pens that will 

write on plastic 
 a big needle 
 a pair of scissors 
 scraps of vegetables 

and fruit, leftover 
oatmeal, cut grass, 
enough to fill a big bottle to the top 

 8 oz of water 
Cut and join the three plastic bottles like this. 
 
INSTRUCTIONS: 
 

1. Ask an adult to cut the plastic bottles as shown.  Join them 
together as you see in the picture. 

2. Cut a piece of stocking to fit over the neck of the bottle 
that is upside down. The stocking will stop the vegetable 
peels falling through the hole, but it will let water go 
through 

3. Add the vegetable peels, old bread, and leaves 
4. Now slowly pour in the cup of water. Let the water go 

down through the stocking, into the bottom container. 
5. Now use the needle to make air holes in the top bottle, as 

you see in the picture. 
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6. Mark the height of the compost column on the plastic. 
Write the date next to the mark. 

7. Each Friday, mark the height of the compost column again, 
and write the date on the bottle. 

8. Take out the bottom container with the water in it, and 
pour the water into a tin. 

9. Use the can to pour all the water slowly back into the 
compost. This will stop the compost from drying out. 

10. Begin a class logbook to keep track of your observations 
and measurements. A logbook is a book in which you 
write down what happens on a day. 

 
In the beginning, you might think the compost looks 
ugly, and is just a lot of rotting food and leaves. It 
might have a smell. As the weeks go by, you may 
notice changes in the color of the compost, and also 
in the color and size of the small pieces. You can 
also see some things begin to grow in the compost. 
The smell will change. You may also see insects 
appear from the compost Remember; it takes one 
thousand years to create an inch of topsoil. 
 
The grey hairy things you see growing in the 
vegetable peels are fungi, and they help to break 
down the peels. There are many kinds of fungi and 
they can have different colors. 
When you see insects in the compost column, they 
could come from two places. They may be fruit flies 
that can get in through the air holes, but they may 
also be hatching from eggs that insects laid in the 
peels and leaves before you put them into the plastic 
bottles. What do you remember from the first term 
when we did Life and Living, and we observed the 
life cycle of fruit flies?  How is this similar? 
After about 4 weeks, your compost will be a dark 
color and the big pieces will have broken down into 
small pieces. You can pour out the compost and mix 
an equal amount of sand with the compost. Now you 
have made a little soil. 
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Activity 3:  

Finding the three types of soil. 
Have you ever noticed how many different colors and 
textures soil can have? Even if you are just walking 
around your school grounds, you may come across 
many different types of soil. This is because soil is 
made up of different particles. These particles can 
vary in amounts and therefore make up different 
types of soils. Some particles are bigger, others are 
smaller whereas some are in between. A soil sample 
normally has a lot of particles either bigger, smaller 
or in between, and has a smaller portion of the other 
sizes. 
There are 3 main types of particles that make up 
soil. 
 

1. Clay 
2. Silt 
3. Sand 

 
If the soil was formed from a very hard rock, then it 
has bigger particles.  If the soil was formed from a 
soft rock, then the particles will be smaller. 
 
We want to find out how much sand, silt and clay 
there is in soil found in two different places. 
 
Prediction: (what you think you will find out): 
 
The soil from _______ will have more _______, and the soil 
from _______ will have more _______. 
 
Material and Apparatus: 

 two types of soil that look different from one 
another and are from two different places, such 
as:  

o near the top of a slope/hill and near the 
bottom, or 
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o soil from under a tree and soil from an 
area with wild grass 

 one sheet of white paper  
 a few sheets of newspaper to keep the desks 

clean 
 two large see-through jars that are the same 

size 
Instructions: 

4. Collect two cans of soil from places you choose. These are 
samples of each kind of soil (a sample is a little bit to 
study). 

15. Feel the two samples in your hand.  In what ways do they 
feel different? In what ways do they smell different? 

16. Spread a teaspoonful of each sample on the white paper. In 
what ways do they look different? 

17. Put your soil samples into the glass jars. Pour in water to 
make the jars almost full, cover the top tightly and shake 
each jar to mix the soil and water. 

18. Leave the two jars to stand until tomorrow. The jars must 
be kept very still because the water must not move. 

19. In the morning you will see something like in the picture 
below. In each jar, the water has let the large grains settle 
at the bottom, the very small grains are on top, and the clay 
grains are so small they are still mixed with the water. You 
may see some plant parts floating on the water. 

20. Your two jars will show different layers. In one jar, you 
might see a lot of sand, and in the other jar you might see 
less sand. 

 
Observations: 
Draw the two jars showing the layers in your two 
sand samples. Give your drawings labels and a 
heading.  

1. What do you see different between the two soil samples? 
 

2. What is your conclusion? 
 

http://www.thunderboltkids.co.za/Grade5/04-earth-and-beyond/images/gd-0035.png
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You will see that your soil contains grains of different 
sizes. Some are grains of sand, some are grains that 
are smaller than sand, and some are grains that are 
so small you can't even see them without a 
microscope. 
 

 Sand - you know how it feels between your 
fingers.  

 Silt has much smaller grains than sand but you 
can still feel that it is a bit rough.  

 Clay has such small grains that when you rub it 
between your fingers it feels like paint. In fact, 
you can paint with it. When clay dries, it 
becomes hard.  

Since topsoil is very precious, we want to make sure 
wind doesn't blow it away or that water erodes it 
away. Soil that has plants on it will not erode away. 
When plants are growing, the roots grow down into 
the soil. This helps prevent soil erosion. When we 
receive precipitation, it falls on hillsides with and 
without plants. The hillsides without plants will erode 
in a rainstorm, causing huge gullies and landslides. 
The hillsides with plants will keep the soil in place. 
When the wind blows, the soil without plants will 
blow away. The soil with the plants will stay.  
 
Preventing Erosion 
How can we prevent soil erosion from happening? 
Have you ever noticed hillsides next to roads and 
freeways have plants on them? They were planted 
there so during storms the soil wouldn't wash away 
or blow off. Another way to prevent soil erosion is to 
place a retaining wall on a slope. Boulders, logs, 
bricks, and cement are materials used to hold back 
the soil from falling downhill. 
 
Plants grow best when the supply of water, air, light, 
and nutrients are always available for them. Soil 
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provides a holding place for water and nutrients. Soil 
also gives plants structural support so they won’t tip 
over.  
 
Plants can grow without soil if they have other ways 
of getting water, minerals, nutrients, and something 
else to hold them up, like gravel or a wire cage.  
 
Today, some food crops are grown entirely without 
soil. This is called hydroponics. Farmers who grow 
their crops using hydroponics use various support 
systems, and they carefully monitor the nutrients so 
the plants will produce fruits and vegetables. You 
might enjoy sprouting seeds without soil. Seeds will 
grow on a moist paper towel in a plastic bag. Try it! 
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Science Language Students Should Know and 

Use 
 bedrock: solid rock that lies underneath the subsoil that has 

not yet been broken down 
 erosion: the movement of rock fragments from one place 

to another 
 freeze: turn to ice 
 igneous: rocks that are formed when magma, or melted 

rock from deep inside Earth, 
 rises and cools 
 metamorphic: a rock that has been changed by heat and 

pressure 
 minerals: solid materials formed in nature that have a 

specific crystal structure 
 nonliving: never lived 
 nutrients: substances that organisms need in order to 

survive and grow 
 organisms: living plant or animal life 
 sedimentary: rocks formed from sediments that have 

settled into layers 
 soil profile: a side view “slice” of the different layers of 

Earth 
 structural support: help to anchor a plant 
 subsoil: the layer below the topsoil 
 thaw: melt 
 topsoil: the top layer of soil that contains living organisms 

and nonliving things 
 weathering: the breaking down of rocks into smaller pieces 

called sediments 

 

Supporting Language for ELL 
 components: ingredients or parts of something 
 decompose: to break down by decay 
 grains: a small hard particle such as grains of sand 
 gully: a trench or ditch worn in the earth by running water 
 monitor: to observe for a special purpose 
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 particles: very small bits of matter 
 percentage: a part of a whole 
 retain: to keep in a fixed place or position 

 

Online Interactive Activity 
 Objective 3 Standard 2ab: A simulation that shows the 

process and effect of weathering and erosion.  Students put 
photos in chronological order. 

 http://tinyurl.com/UT4th3-2ab 
 Objective 3 Standard 1b: Activity to identify processes that 

change rocks throughout the rock cycle. 
http://tinyurl.com/UT4th3-1b 

 Standard 3 Objective 3c: Identify rock’s characteristics 
then classifying the r  
http://tinyurl.com/UT4th3-1c 

 Standard 3 Objective 3.1: Properties of rocks 
 http://tinyurl.com/UT4th3 
Think Like a Scientist 

1. Explain the process of weathering. 
2. Explain the process of erosion. 
3. Describe how the different rocks are formed. 
4. Explain the characteristics that make up soil. 
5. Explain why topsoil is so important to plants. 
6. Explain the importance of preserving soil. 

Additional Recommended Resource 
 Soil Stories—The Whole Story: 

http://www.youtube.com/watch?v=Ego6LI-IjbY  
 An Introduction to Soil Security 

http://www.youtube.com/watch?v=ApMqeK6qwYY 
 What is Soil Made Up of and How is Soil Formed? 

http://www.youtube.com/watch?v=y6Rjui3SryY:  
 Soil, Who Needs It? 

http://www.youtube.com/watch?v=mJWM8xc-3i4 
 Soil Types & Soil Structure (Profile ) Unit for Kids: 

http://www.youtube.com/watch?v=ob2AMqZMLiw 
 Different Types of Rocks 

http://www.youtube.com/watch?v=acqRoasmxzg 

http://tinyurl.com/UT4th3-2ab
http://tinyurl.com/UT4th3-1b
http://tinyurl.com/UT4th3-1c
http://tinyurl.com/UT4th3
http://www.youtube.com/watch?v=Ego6LI-IjbY
http://www.youtube.com/watch?v=ApMqeK6qwYY
http://www.youtube.com/watch?v=y6Rjui3SryY
http://www.youtube.com/watch?v=mJWM8xc-3i4
http://www.youtube.com/watch?v=ob2AMqZMLiw
http://www.youtube.com/watch?v=acqRoasmxzg
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Standard 4, Objective 4 

What Can Fossils Tell Us  

About the Past? 
 

Do you like mystery and intrigue? Do you 
like to do detective work and make 
inferences—a conclusion reached using 
evidence and reasoning- from something 
known or assumed? If you do then you 
will love to learn about fossils—the 
remains or evidence of ancient 
organisms.  

 
 
 
http://openclipart.org/detail/26996/consulting-detective-with-pipe-and-

magnifying-glass-%5Bsilhouette%5D-by-doofi 
 
 

 
This is an old photograph of fossil hunters! 

 
These people are splitting open pieces of shale. They 
are looking for fossils in the rock. The layers of the 

http://openclipart.org/detail/26996/consulting-detective-with-pipe-and-magnifying-glass-%5Bsilhouette%5D-by-doofi
http://openclipart.org/detail/26996/consulting-detective-with-pipe-and-magnifying-glass-%5Bsilhouette%5D-by-doofi
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shale split apart, and occasionally reveal the shape of 
a leaf or an animal in the rock. The shape is called 
a fossil. 
 
Fossils provide clues to Earth's history. They provide 
important evidence that helps determine what 
happened and when it happened in prehistoric—
belonging to a period of time before people recorded 
history—times. Fossils can be compared to one 
another, and to organisms—living things that carry out 
basic life functions on their own—of today. For 
example, finding fossils of organisms can help 
paleontologists figure out what the organisms may 
have looked like to compare them with organisms of 

today. This information can be used to make 
inferences about past environments—the surroundings 
and conditions in which an organism l lived—in 
prehistoric times. 
 
This is a picture of some marine fossils that look very similar to the shells of 

today. 

 
Here is a photo of a fossil of the head of a Massospondylus, a dinosaur—a 

fossil reptile of the Mesozoic era, often reaching an enormous size—that 

lived about 200 million years ago.   
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The next image shows you what scientists think the 
Massospondylus looked like: 

 
How do scientists use fossils to learn about the 
history of the earth? For recent history dating back 
thousands of years ago, we have written information 
in books that have many recorded events. This 
means we can read what people who lived long ago 
wrote about during certain time periods. However, no 
human was around millions of years ago to record 
what happened then! 
 
Scientists have to use other ways to find out about 
what life was like on Earth millions of years ago. To 
do this, scientists use fossils. Fossils are actually our 
most valuable source of information about the ancient 
past! 
 
Fossils can tell us much more than just which 
organisms lived millions of years ago. By studying 
fossils of plants and animals, scientists can also 
gather information on how these organisms grew, 
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what they ate, the environment and climate they 
lived in, some aspects of their behavior, and how 
they interacted! 
 
The bones of the Tyrannosaurus Rex tell us it was very, very big! 

 
A hard footprint can tell a lot of things about a 
prehistoric animal, such as how much it weighed, 
how big it was, and even what speed at which it was 
running! 
 
By discovering which plants used to grow during a 
particular time period in Earth's history, scientists can 
work out what the climate was like during that time. 
We now know there were ice ages when the whole 
Earth was covered in ice for thousands of years, and 

when it was warmer, and when there were droughts. 
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This may just look like a colorful rock, but it is 
actually petrified wood that went through the process 
of mineral replacement—the process of an organism’s 
hard parts being dissolved and replaced by other 
minerals—a natural solid material that has a particular 
crystal structure. It was created millions of years ago 
when a forest was buried under mud.  
 
Fossils are usually preserved in sedimentary rocks—
formed from mud, sand, small pieces of rock or other 
sediments that are pressed and naturally cemented to 
form a rock. For an organism or parts of an 
organism to become a fossil, it needs to be buried 
by sediments or covered by something that will keep 
it safe from nature’s elements such as rain, snow, 
wind, cold, heat, water, ice.  If covered by sediments, 
the sediments will eventually turn into sedimentary 
rocks.  When that happens, the organism or parts of 
an organism can go through the process of becoming 
a fossil.  The hardened sediments preserved—kept 
from harm or change—the organism from being 
destroyed.  It would then take thousands or even 
millions of years for the organism to become a fossil. 
 

 
Fossil-hunters look for fossils in sedimentary rock. 
They never know whether they will find a fossil or 
not. They have to split open the rock layers to 
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uncover fossils. You are going to make a model of a 
rock you will split open just as a fossil-hunter does. 
 
Sometimes an organism or parts of an organism can 
become a fossil if it is buried by ashes of a volcano.  
It can also be covered with ice, tar, and sap. (The 
sap will eventually turn into amber.)  So, no matter 
how it became a fossil, it had to be buried. 
 
If you were a detective who wanted to discover about 
these prehistoric organisms, where would you begin 
to look for clues? If you said you would need to 
know how fossils were formed, you were correct. 
 
Paleontologists have found that there are three 
different ways nature makes fossils. These different 
processes make, I) impression fossils—a mark or 
design made on a surface by pressure—, II) mineral 
replacement fossils, and III) preserved fossils. 
 
 
Impression Fossils 
Let’s first learn how nature makes impression fossils. 
Impression fossils were made by living organisms 
millions of years ago and show detailed outlines of 
these organisms. Nature uses these impressions in 
sediments to make three types of impression fossils.  
The three types of impression fossils 
are 1) trace fossils, 2) imprint fossils, 
and 3) cast fossils.  
 
Trace Impression Fossils 
Trace fossils show the activities of 
ancient life. These include footprints, 
teeth marks, tracks, trails, burrows, 
body outlines, and tail drag marks. 
It would be similar to leaving your 
footprint in sand or even in cement 
as you were walking home. 

A footprint that has 

hardened in the cement. 
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For a footprint to become a trace fossil, 
an impression needs to be left in soft 
sediment such as the dinosaur footprint 
left in the sediments below.  
 
Some ancient animals, like dinosaurs 
may have walked across wet mud and 
left footprints in the mud, like in the 
picture below. The dinosaur left a trace 
behind. Over millions of years, this 
footprint was preserved and became a trace fossil.  
A dinosaur left its footprints in the mud, and the mud 
turned to rock. This is a trace fossil.  
 
After the dinosaur left its footprints in the sediments, 
the sediment hardened. The footprint dried up, too, 
leaving it hard. Then the footprint got covered with 
more sediment which preserved it by preventing the 
footprint from being destroyed by outside forces. Over 
time, the sediments on the footprint hardened and 
became a sedimentary rock making the footprint, a 
fossil. Eventually the sedimentary rock covering the 
footprint weathered and then eroded away.  The 
footprint then became exposed. It looks just as it did 
when it was first made by the dinosaur. 
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Study this diagram below to 
see how this process works. 
 
1. A dinosaur made a 
footprint in sediments. 
 
 
 
 
 
2. The sun dried up the 
sediments and made the print 
hard. 
 
 
 
3. Mud filled up the footprints 
and preserved it for millions 
of years because nature’s 
elements didn’t wash it away. 
 
 
 
 
4. The sediments on the 
footprint hardened. 
 
 
 
 
 
5. Weathering and erosion of 
the rock finally exposed the 
footprint. 
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Imprint Impression Fossils 
Imprint fossils were created when thin plants and 
small animals died in sediments and rotted leaving 
behind a dark print (carbon) on the impression. 
Plants, leaves, feathers and fish are common 
examples of imprint fossils.  
 
Here are some examples of imprint fossils.  Can you 
see the carbon on the impression made by the 

decomposing leaves? 

 
 
 

Cast Impression Fossils 
Casts are impression fossils made by larger 
organisms. When an organism died and it was 
covered by sediment, the organism slowly 
decomposed. A cavity (hole) was left in its place in 
the sediments. If the cavity filled up with sediment, it 
could produce a cast fossil. The cast fossil will 
physically look like the original organism on the 
outside. 
 
Here is how to make a model of a cast fossil. 
 
MATERIALS:  

 small container: a plastic dish that you can cut up, or the 
bottom of a milk carton 

 a leaf with ribs that stand out, or 
 a clean, dry animal bone, for example, a chicken bone 
 a small amount of petroleum jelly (Vaseline) 
 plaster of Paris 
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INSTRUCTIONS: 
 
Day One: 

1. Spread Vaseline over the back of your leaf, or your 
chicken bone. 
 

2. Take your cardboard container (milk carton) to your 
teacher. Pour the fresh plaster of Paris mixture into the 
container. The plaster of Paris will begin to set hard in 
about 10 minutes, so you must be ready with your bone or 
leaf. 
 

3. Place your leaf or bone onto the top of the wet plaster of 
Paris, and press it gently into the plaster. The bone must go 
in only halfway as seen in the picture below. The leaf must 
go only far enough to leave the shapes of its ribs in the 
plaster.  

4. Press the bone only halfway into the plaster. 

5. Leave the plaster to set (to get hard). Notice how hot your 
container becomes while the plaster is setting. 

 
Day Two: 
 

6. Pull out the leaf or the bone. It will come out easily 
because the plaster does not stick onto the Vaseline. 

7. Now you have an impression of the leaf or the bone. An 
impression is like a footprint in mud.  

8. Spread a very thin layer of Vaseline into the impression 
and around the impression, as you see in the picture below. 
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9. Collect some runny wet 
plaster of Paris from your 
teacher and pour it over 
the Vaseline to cover the 
old plaster and fill the container almost to the top. Let the 
new plaster set for a day. 

Day Three 
10. Tear off the cardboard or plastic container from the plaster 

"rock" you have made. The fossil is hidden inside. You can 
paint the plaster to look like a rock. 

 
Get a plaster "rock" from another group, and tap gently on the 
side of their "rock". 
 

11. Now give your "rock" to another group and get a different 
rock from them. Do not tell the other group what fossil is 
in your "rock." 

12. Use the side of your desk to tap gently on the edge of the 
"rock." Use a stick to tap on the back of a plastic butter 
knife in between the two layers, so you do not hit too hard. 

You should find a cast of the bone. 
 

13. Your "rock" should split open 
if you tap in the right place. 
When it splits open, you 
should find a cast of the bone.  
You will see a cast of a leaf 
or a bone on the top layer. 
The cast has the shape of the 
impression, but the 
impression goes inward and the cast stands up. 
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Mineral Replacement Fossils 
Another type of fossil is a mineral replacement 
(petrified) fossil. These fossils were formed from hard 
body parts. The most common mineral replacement 
fossils found were formed from bones, teeth, claws or 
shells. Fossils of soft tissues are very rare because 
soft body parts didn’t petrify well.  When a plant or 
animal died, the soft parts quickly rotted or were 
eaten.  For this type of fossil to form, the hard body 
parts needed to be gently and quickly buried by 
sediments. If the remains were buried rapidly after 
the animal died, the parts were less likely to be 
eaten, decomposed or scattered around. 
 

The head of this dinosaur is a fossil 
that has gone through mineral 
replacement. The fossil shape is the 
head of a Massospondylus, a 
dinosaur that lived about 200 million 
years ago.  
 
So, how does mineral replacement 

work? Let’s take an example of a bone. For a bone 
to go through mineral replacement, it needed to be 
gently and quickly buried by sediment.  
 
Over time, more and more sediment settled over the 
bone. After a long time, the bone underwent a series 
of changes. Replacement took place.  As the bone 
slowly dissolved, water filled with minerals seeped 
into the bone and replaced the bone with a rock-like 
material creating a fossil. This fossil has the same 
shape and size as the original object, but is harder 
and heavier because it is now made of minerals. The 
fossil will be the color of the mineral it was made of. 
This process can petrify wood, also. 
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Let's have a closer look at how a dinosaur fossil was 
made millions of years ago. Look at the pictures 
below and read the explanations for each stage of 
the fossil formation process. 

1. Long, long ago, a dinosaur died on the banks of a river, 
such as the triceratops in this picture. 

2. The flesh of the dinosaur decomposed, or other animals ate 
it so only the skeleton remained. 

3. There was a flood and the river rose and covered the 
skeleton with mud and sand. 
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4. Over time, more floods deposited more layers of sand and 
mud over the skeleton. Over thousands of years, the 
bottom layers became more compacted and turned into 
sedimentary rock. Under the ground, water carried 
minerals from rocks into each little space where a bone 
had been. Minerals took the place of the bones. We say the 
bones went through mineral replacement. A fossil bone has 
the same shape as the original bone but is much heavier 
than the original. 

 
5. Millions of years later, the conditions of the environment 

above the skeleton changed. The rock eroded and 
weathered over time by wind and water and the fossil was 

exposed on the surface. A scientist found the fossil and 
made a great discovery! 
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6. Other scientists joined in and excavated the fossil by 
carefully removing the rock and sand around the skeleton. 
The fossils are packed carefully and taken to a museum or 
research center where the scientists will study them to see 
what they can learn about prehistoric life. They will try to 
reassemble the bones into a full skeleton - this may take 
many months or years to complete. 

 

Preserved Fossils 
Have you ever taken a strawberry out of your freezer 
to eat and it looked or tasted just like a strawberry 
you picked out of a garden?  Have you had peaches 
or pears from a bottle or can that looked and tasted 
just like a peach or pear that you picked off a tree? 
Even though those foods were picked months before, 
the reason we can eat those foods is they have 
been preserved—to keep something from harm or 
change.  
 
Animals can be preserved if the conditions are just 
right.  They won’t decay or change in any way.  
They will be exactly as they were when they died 
even though they died 100,000+ years ago. For 
animals to be preserved they need to be covered in 
amber, ice, or tar.  When they are found they will be 
fossils. Read below to see how the three preservation 
processes work. 
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Amber 
Small organisms have been 
preserved in amber. Many 
insects became trapped in 
sticky tree sap.  If the 
conditions were right, the sap 
eventually hardened and fell to 
the ground and was buried by 
sediments. Over thousands or 
even millions of years, the tree 
sap turned into amber and 
preserved the insects inside the 
amber. 
 
 

Frozen Water and Frozen Soil 
Larger organisms were preserved by frozen 
surroundings. Sometimes animals fell into water or 
mud that was very cold.  If the water or mud 
covered them up completely and a cold climate was 
not part of their environment, the cold water or mud 
would kill the animals. 
If the water or mud 
froze completely, the 
frozen ice or frozen 
mud preserved the 
animals. Preserved 
mammoths along with 
other animals have 
been found in ice and 
frozen ground in parts 
of Asia and North 
America. Even fish and 
other water animals 
could get caught in ice if the 
water they were in froze 
quickly. 
 

Picture of a sloth fossil 
recovered from 
ice.http://commons.wikimedia.org
/wiki/File:Ground_sloth.jpg 
 

http://commons.wikimedia.org/wiki/File:Ground_sloth.jpg
http://commons.wikimedia.org/wiki/File:Ground_sloth.jpg
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Tar Pits 
Larger organisms were preserved when they fell into 
tar pits. Sometimes animals were looking for food or 
being chased by animals and did not notice that they 
walked or ran into a tar pit. Once they got stuck in a 
tar pit, they wouldn’t be able to get out no matter 
how hard they struggled. It was too sticky to pull out 
their feet.  After they died, often while standing there, 
they would eventually fall over and be covered with 
the tar. The tar preserved their bodies until they were 
found. 
 
 

 
Mammoth fossil found in a tar pit.  

http://en.wikipedia.org/wiki/File:Columbian_mammoth.JPG 
 
Have you ever wondered how people find fossils? 
Fossils are mostly discovered in sedimentary rocks 
on Earth's surface. Sometimes sedimentary and other 
kinds of rocks are forced upward by pressure inside 
Earth, forming mountains. These rocks have been 
eroded by water and wind exposing the fossils. 
People who collect fossils go to those places.  There 
are many types of fossils that have been found. Of 
course, some fossils will stay buried and remain 
undiscovered. 
 
  

http://en.wikipedia.org/wiki/File:Columbian_mammoth.JPG
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Here in Utah, there are many places where fossils 
have been discovered. Some are listed below: 

County Types of 
Fossils 

Ancient 
Environment of 

Organisms 
Millard County Trilobites 

 
Shallow seas 

Box Elder County Trilobites 
 

Shallow seas 
Tooele County Seas lilies, 

seashells, coral 
 

Shallow seas 

Iron County Shells 
 

Shallow seas 
Garfield County Mollusks (snails) 

 
Warm, moist land 
environments 

Uintah County Dinosaurs’ 
skeletons and 
footprints 

Warm, moist land 
environments 

Grand County Dinosaurs such as 
Utah Raptor, 
dinosaur tracks 

Warm, moist land 
environments 

Wayne County Petrified wood,  
dinosaur tracks 

Warm, moist land 
environments 

Sanpete County Mammoth 
 

Cold climate,  
most recent fossils 

Summit County Saber-toothed cat 
 

Cold climate,  
most recent fossils 

Washington County Dinosaur footprints 
 

Warm, moist land 
environments 

Emery County Dinosaur skeletons 
and eggs, 
Allosaurus 

Warm, moist land 
environments 

 
Scientists compare fossils to other fossils to see if 
they belong to a certain family of organisms. If a 
match is not found, there is a possibility that an 
unknown type of organism that existed long ago has 
been discovered. Scientists also like to see if the 
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fossil they found is like any of the organisms that 
exist today. They compare the shape, size, and 
structure of fossils they have found to see if they 
match any organisms found today. If they don't, then 
those organisms have become extinct—no longer 
exist.  
 
Several extinct organisms have been found in Utah. 
Trilobites—an extinct ocean shellfish-are probably the 
most common fossils collected in Utah. They range in 
size from as small as a dime to as large as a dinner 
plate.  
 
 

 
Extinct Trilobites 
 
One set of extinct animals you've probably heard 
about are dinosaurs. But how do we know so much 
about them if they are extinct? It's because trace and 
mineral replacement fossils of dinosaurs have been 
found in Utah. There are several dinosaur quarries in 
Utah. Dinosaur National Monument in Uintah County 
is one of the sites. This site has produced several 
complete dinosaur skeletons as well as thousands of 
bones including fossils of sea creatures that are two 
or three times older than the dinosaurs.  
 
The Cleveland-Lloyd Dinosaur Quarry in Emery 
County is one of the world's most important sources 
of dinosaur fossils. Two-thirds of the petrified bones 
uncovered there are from the Allosaurus. The 
Allosaurus is Utah's State Fossil. 
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Allosaurus Skeleton 

We have learned a great deal about how fossils are 
formed and where they are found in Utah. Now like a 
great detective, we need to take these clues from 
Earth’s history and use them to make inferences 
about Utah’s past.  The environment of Utah long 
ago was very different from what it is today. 
 

 
A Prehistoric Environment 

Using the fossils found in various locations of Utah, 
we can infer how Utah's environments have changed 
over time.  We can infer that much of Utah was 
once covered with a shallow sea. We can determine 
this because many sea-life fossils have been found in 
Utah, including trilobites. Fossils of coral have also 
been found in our state, and coral only lives in 
warm, shallow bodies of water.  
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Dinosaur fossils and coalfields help us infer that parts 
of Utah were once tropical—a very hot and moist 
climate—and swampy. These were conditions suitable 
for dinosaur life. Dinosaurs could not live in the dry 
environment of today. 
 
Fossils also help us to infer why dinosaurs and other 
organisms became extinct. Fossils tell us there was a 
mass extinction—loss of an entire type of organism—at 
the time of the dinosaurs. They died out about 65 
million years ago, along with more than half of all the 
other animal and plant species. There are several 
ideas about what caused the extinction. All these 
ideas are based on fossil evidence. There are four 
possible explanations scientists think may have 
caused dinosaur extinction.  
 
Some scientists think a giant asteroid hit the Earth. 
This resulted in a change in the climate—a pattern of 
weather over a period of time. A dusty, gaseous 
smoke cloud was created, causing sunlight to be 
blocked. This caused dark and cold periods. Without 
sunlight, plants could not survive. Without plants, 
dinosaurs could not survive. Other scientists think 
many huge volcanoes erupted, creating a cloud of 
smoke, dust, and ash that blocked the sunlight 
causing a change in the climate. The temperature 
cooled and plant production dropped. Dinosaurs and 
many other organisms died. Others think the climate 
change was a result of moving continents and 
changes in the environment. Climates became cooler 
and drier. Less food was produced and the dinosaurs 
died. 
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Dinosaurs may have starved 
and died because other 
smaller mammals ate the 
same food as dinosaurs ate. 
Over time there were more 
small mammals than 
dinosaurs. These small 
mammals also ate the 
dinosaur eggs. 
 
It may have been one of 
these events or many of these events together that 
caused the extinction of dinosaurs. The exact cause 
may never be known, but as more information is 
gathered from fossils, ideas change and we can 
come closer to finding out what really happened. 
 
Fossils show us that life on Earth has changed. 
Fossils tell us about past environments. We can find 
out which parts of the world were once colder or 
warmer than they are now. We know where rivers, 
lakes or seas once existed. A piece of sandstone 
with wave-like ripples lets us know that a beach was 
once located here. We can find out how long ago 
some plants and animals lived and how they lived 
and died. Fossils are the record keepers of Earth. 
Not all the records are easy to read. Some may be 
lost, others may be just a part of a record, but still 
they provide clues to what happened in the past and 
why Earth is as it is today. Working as detectives, 
we can look at the clues, put the pieces together and 
infer what happened in the past. 
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Science Language Students Should Know and 

Use 
 climate: a pattern of weather over a period of time 
 dinosaur: an extinct organism 
 environment: the surroundings and conditions in which an 

organism lives 
 extinct: no longer exists 
 extinction: loss of an entire type of organism 
 fossil: the remains or evidence of an ancient organism 
 impression: a mark or design made on a surface by 

pressure 
 infer: a process of reasoning from something known or 

assumed 
 mineral: a natural solid material that has a particular 

crystal structure 
 organism: a living thing that carries out basic life functions 

on its own 
 prehistoric: belonging to a period of time before recorded 

history 
 preserved: kept from harm or change 
 replacement: the process of an organism's hard parts being 

dissolved and replaced by other minerals 
 sedimentary: formed from mud, sand, small pieces of rock 

or other sediments that are pressed and naturally cemented 
to form a rock 

 trilobite: an extinct ocean shellfish 
 tropical: very hot and moist climate 

 

Supporting Language for ELL 
 ancient: belonging to times of long past 
 clue: evidence that guides to a solution 
 expose: to deprive of protection 
 decompose: to break down by decay 
 destroy: to put an end to 
 drought: a long spell without rainfall 
 information: the communication of knowledge 
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 nature: the outside environment 
 trace: to find out where something came from 

 

Think Like a Scientist 
1. How can fossils help us understand the past? 
 
2. What is an impression fossil and how was it made? 

 
3. What is a mineral replacement fossil and how was it 

made? 
 

4. How were whole organisms preserved by freezing, amber, 
and tar pits? 

 
5. Why would fossils be found in one area of Utah and not in 

another area of Utah? 
 

6. Describe two scientific explanations of how dinosaurs 
became extinct. 

 

Additional Recommended Resources 
1. http://www.thunderboltkids.co.za/Grade5/04-earth-

and-beyond/chapter4.html 
Readings about fossils 

2. http://www.youtube.com/watch?v=TVwPLWOo9TE&fe
ature=youtu.be 
How Fossils are Formed 

3. http://www.youtube.com/watch?v=Ddfz0WHDjhY&feat
ure=player_embedded 
When T-Rex Attacks 

4. http://www.youtube.com/watch?v=awUiKgjtlCs&featur
e=player_embedded 
How Scientists use Fossils to Recreate Dinosaurs. 

5. http://www.youtube.com/watch?v=G4jM2t3NHPA 
The Process of Mineral Replacement 

6. http://www.youtube.com/watch?v=c_DCP4cLVNg 
What are Fossils and How do They Form? 

http://www.thunderboltkids.co.za/Grade5/04-earth-and-beyond/chapter4.html
http://www.thunderboltkids.co.za/Grade5/04-earth-and-beyond/chapter4.html
http://www.youtube.com/watch?v=TVwPLWOo9TE&feature=youtu.be
http://www.youtube.com/watch?v=TVwPLWOo9TE&feature=youtu.be
http://www.youtube.com/watch?v=Ddfz0WHDjhY&feature=player_embedded
http://www.youtube.com/watch?v=Ddfz0WHDjhY&feature=player_embedded
http://www.youtube.com/watch?v=awUiKgjtlCs&feature=player_embedded
http://www.youtube.com/watch?v=awUiKgjtlCs&feature=player_embedded
http://www.youtube.com/watch?v=G4jM2t3NHPA
http://www.youtube.com/watch?v=c_DCP4cLVNg
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7. http://www.youtube.com/watch?v=3rkGu0BItKM 
What are fossils? 

8. http://www.youtube.com/watch?v=ClJ5lwl_wM0 
Fossil Rock Anthem 

9. http://www.youtube.com/watch?v=-iXalNPd64E 
Rare Fossils of Ancient Trilobites 

10. http://www.youtube.com/watch?v=8tNrNJOz2To 
Science Court: Fossils 
 

 

http://www.youtube.com/watch?v=3rkGu0BItKM
http://www.youtube.com/watch?v=ClJ5lwl_wM0
http://www.youtube.com/watch?v=-iXalNPd64E
http://www.youtube.com/watch?v=8tNrNJOz2To
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4th Grade 
Standard 5, Objective 1 

How do Utah’s plants and animals adapt to the 

unique habitats found in Utah? 
 
Animals usually live naturally in areas where they can 
survive. Different kinds of plants grow naturally in 
these areas too. Plants and animals will choose 
where they live because of the water, food and 
climate of an area. The physical environment also 
plays a part in an organism's choice of habitat— the 
place that a plant or animal lives in.  For example, 
plants prefer certain types of soil in a habitat to grow 
in. You can easily see if a plant does not like to 
grow in a specific area because it will stay small and 
have few leaves. If a plant is in an area that it likes 
it will grow big and strong and have lots of leaves.  
 

A pond is a natural habitat to many different animals, such as fish, birds, 

snakes, frogs and other small mammals. 

 
A habitat is the physical area where the animal or 
plant lives. An organism's natural habitat has 
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everything it needs to live. There are many kinds of 
habitats that plants and animals like to live in.  
 
Utah has three major habitats: wetlands, forests, and 
deserts. The animals and plants of Utah have 
adaptations—a body part or behavior to survive—that 
allow them to live in these habitats.  
 
Some plants and animals live in Utah’s deserts. 
These plants and animals do not need as much 
water as other types of plants. The driest habitats 
are deserts. Deserts receive less than 25 centimeters 
(10 inches) of rain per year. They may be covered 
with sand dunes or be home to sparse but hardy 
plants. With few clouds, many deserts have hot days 
and cool nights. Some animals and plants live in a 
forest or habitat because they prefer cooler, shady 
areas. 
  
Many animals rely on Utah’s wetlands as a source of 
water, food, and shelter. A wetland – an area that is 
saturated with water, seasonally or permanently - is 
an area that is saturated with water or covered by 
water for at least one season a year. The water may 
be freshwater or salt water. Wetlands are extremely 
important habitats for several reasons. They store 
excess water from floods and slow down runoff, 
which helps prevent erosion. Wetlands also remove 
excess nutrients from runoff before it empties into 
rivers and lakes. Many plants live in wetlands where 
the water meets the land. This is because they need 
a wet environment, but they are also able to live on 
land. Wetlands provide a safe, lush habitat for many 
species of animals.   
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Wonderful Wetlands 

http://upload.wikimedia.org/wikipedia/commons/9/96/A_scenic_view_of_th

e_bear_river_migratory_bird_refuge_in_Utah.jpg 

 
It is late afternoon. The sun is sinking, and the water 
trickles down the slow-moving river. On the banks of 
the river are tall grasses. Brown fuzzy cattails blow in 
the breeze as insects buzz nearby. As you look very 
closely at the water's edge, you see a very unusual 
insect that seems to be skating on top of the water. 
The sounds of birds chirping and twittering are heard 
from the trees along the river. Small birds dart and 
skim over the water, and a larger one glides 
overhead. There are many interesting plants growing 
near the river: some with delicate white flowers and 
others with bright purple furry blossoms; some that 
have bristles and others that feel as soft as feathers. 
On the bottom of the river, plants can be seen 
bobbing up and down with the gently moving water. 

http://upload.wikimedia.org/wikipedia/commons/9/96/A_scenic_view_of_the_bear_river_migratory_bird_refuge_in_Utah.jpg
http://upload.wikimedia.org/wikipedia/commons/9/96/A_scenic_view_of_the_bear_river_migratory_bird_refuge_in_Utah.jpg
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Even with the hum of activity all around, this is a 
place of great beauty and peace. This is a wetland. 

http://2.bp.blogspot.com/-_cJPEPfs7ls/TdxuMzgXC-
I/AAAAAAAAASA/ExAd0c5Y6_c/s1600/IMGP0963.JPG 
 
The wetland is wet most of the year because the 
soil soaks up water and holds it. Most wetlands lie 
between dry land and open water, along rivers, lakes, 
streams, or places where the land is low. Wetlands 
may not always appear wet because of the tall 
plants, or low water level. Regardless of a wetland's 
size or where it is found, there are three things they 
all have in common: water, wet soil and water-loving 
plants. Only special kinds of plants can live in soil 
that is always wet. Wetlands are found throughout 
Utah. Many of them are marshy areas around the 
Great Salt Lake where streams of fresh water flow 
slowly into the lake. The warm temperatures of these 

http://2.bp.blogspot.com/-_cJPEPfs7ls/TdxuMzgXC-I/AAAAAAAAASA/ExAd0c5Y6_c/s1600/IMGP0963.JPG
http://2.bp.blogspot.com/-_cJPEPfs7ls/TdxuMzgXC-I/AAAAAAAAASA/ExAd0c5Y6_c/s1600/IMGP0963.JPG
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marshes are very favorable to wildlife. In places 
where the temperatures are colder there are fewer 
plants and animals that can survive, such as in the 
high mountain areas of Utah. 
 
The amount of water a wetland receives is very 
important. If there is too little rain or too little water 
coming into a wetland, it will dry up. If there is too 
much rain or flooding, it can damage the wetland 
habitat and threaten the lives of the animals living 
there. A healthy wetland has a good balance of 
precipitation and dry weather. 
 
People have discovered that wetlands have valuable 
resources for a healthy environment. They are great 
places to learn and enjoy. They also help control 
flooding, clean the water, are rich in natural 
resources, and are the home for more living things 
than any other habitat. 
 
The wetlands of Utah are rich in natural resources 
and plants. Large numbers of fish, insects, birds, and 
other animals live there. They depend upon the 
wetland habitat to supply them with food, shelter and 
water. Many animals rely on the protection and 
security of the large number of plants for raising their 
young. The wetlands are also used by thousands of 
migrating birds as nesting and resting places. 
Plants that live in wetlands are cattail - long-leafed 
plant with stiff sticks containing brown fuzzy sections 
that look like a cat's tail, and bulrush - spiked leafy 
plant that clusters together and sometimes has 
flowers with six bristles. These two wetland plants 
root in the soil of shallow water. They are often seen 
growing along lakes, rivers and marshes. These tall 
plants provide food and protection for wildlife living in 
the wetlands. Some birds build their nests above 
ground on these plants so they can hide from their 
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predators. The roots of cattails are the main food 
source for muskrats. 
  
If you spent your life in the water or on the wet 
ground of the wetlands, you would need special body 
parts. The beaver is a wetland animal with unique 
adaptations for this environment. Beavers have thick 
coats of fur with an oily covering, a layer of fat under 
the skin, and a special circulation system that helps 
keep them warm during summer and winter. Did you 
know when a beaver hears running water it begins to 
build a dam of mud and wood to stop the flow? 
Stopping the water changes the environment and 
begins to create a wetland. 
 

 
http://upload.wikimedia.org/wikipedia/commons/8/88/Beaver_Yearling_Gr

ooming_Alhambra_Creek_2008.jpg 

 

http://upload.wikimedia.org/wikipedia/commons/8/88/Beaver_Yearling_Grooming_Alhambra_Creek_2008.jpg
http://upload.wikimedia.org/wikipedia/commons/8/88/Beaver_Yearling_Grooming_Alhambra_Creek_2008.jpg
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Beavers are master builders and use their long front 
teeth for gnawing on aspen trees. They eat the top 
tender leaves and use the rest to build their lodges. 
They also store a supply of small trees, branches, 
and twigs at the bottom of their homes to help them 
survive the winter months. A beaver's back feet are 
webbed for swimming. Beavers can stay underwater 
for up to fifteen minutes! The front paws, much like 
human hands, are made for holding food, working on 
dams and digging. Beavers use their broad flat tails 
to steer when swimming, for support when sitting, 
and to slap the water as a warning to others when 
danger is near. 

 
There are many other animals that have adapted to 
the wetland habitat. Muskrats use cattails for food 
and for building lodges. Moose feed on many wetland 
plants and grow a thicker coat of fur before winter to 
survive the cold temperatures in high mountain 
elevations. Tiger salamanders live in the moist areas 
around streams and burrows beneath the ground to 

http://farm3.stati
cflickr.com/2206/
4135050074_22
689957c1_o.jpg 
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escape the extreme temperatures of summer and 
winter. Frogs go into hibernation – an inactive, sleep 
like state during the winter - at the bottom of streams 
and ponds where water does not freeze. Birds of the 
wetlands are also well adapted to this habitat with 
bills or beaks designed to catch fish, small animals, 
or insects that live in the wetlands. 
 
The Great Salt Lake is a unique wetland because of 
its salty water. The lake is one of the saltiest bodies 
of water in the world and can be up to eight times 
saltier than the ocean. Only a few animals are able 
to live in the Great Salt Lake because of the salty 
water. Brine shrimp and brine flies are two insects 
that live in the lake. Brine shrimp hatch from tiny 
eggs which float on top of the water. One hundred 
and fifty eggs can fit on the head of a pin! They are 
invertebrates  - an animal without a backbone - that 
only grow to one-fourth inch long and feed on very 
small life forms. These insects have adapted to the 
salty water of the Great Salt Lake. As a brine shrimp 
drinks the water, the salt is removed from its body 
through the gills. 

 
http://upload.wikimedia.org/wikipedia/commons/c/cc/Artemia_monica.jpg 
 

http://upload.wikimedia.org/wikipedia/commons/c/cc/Artemia_monica.jpg
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Brine flies also live in the Great Salt Lake. The adult 
flies group together on the shore of the lake. There 
can be 370 million per mile of the beach. These tiny 
insects do not bite, but can be very annoying. 
 
The migration – the movement of species for survival 
- of huge numbers of birds, such as geese, ducks, 
pelicans, and gulls can be seen during the warmer 
months of the year at the Great Salt Lake. Both 
brine shrimp and brine flies serve as food for millions 
of birds that migrate to the wetlands areas around 
the Great Salt Lake.  
 
Most of the wetlands of Utah are found around the 
Great Salt Lake. Marshes have formed where rivers 
and streams bring freshwater into the lake. Although 
there are very few living things that can live in the 
salty water of Great Salt Lake, there are many plants 
and animals that make their home in the marshes 
near the lake. In the spring, thousands of birds 
migrate to Utah and live in the freshwater marshes of 
Great Salt Lake. 
 
The great blue 
heron is one of the 
largest birds that 
live in the marshes 
of the Great Salt 
Lake. It has long 
thin legs and stands 
very still until it 
spies something to 
eat. The great blue 
heron uses its long pointed 
bill to catch fish, frogs, or 
snakes. When the weather 
gets cold, these birds 
migrate to warmer areas. 
 

http://upload.wikimedia.or

g/wikipedia/commons/6/66

/Great_Blue_Heron_(Arde

a_herodias),_hunting.jpg 



 

 
99 

The wetlands of Utah are a valuable resource to 
control flooding and help to keep our water clean. 
They are the home to many plants and animals. 
They also provide beauty and enjoyment for many 
people. 
 

Fantastic Forests  

http://upload.wikimedia.org/wikipedia/commons/2/24/Dixie_NF.JPG 
 
Every summer people in Utah look forward to camp-
outs in forests. The drive up the canyon is beautiful 
and cool. Trees seem to whiz by. Animals are seen 
off in the distance. The shady slope of the mountain 
that faces north is covered with aspen trees. Aspen 
trees are deciduous  - trees and shrubs drop their 
leaves before the cold or dry season - and lose their 
leaves in the fall and grow new leaves in the spring. 
When the weather gets colder the leaves turn a 
brilliant color of yellow before falling to the ground. 
The trunks of the trees are white with grayish black 

http://upload.wikimedia.org/wikipedia/commons/2/24/Dixie_NF.JPG
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marks running through the bark. Not only do birds 
use the aspen for nesting, but some animals also 
use it as food. 

 
http://en.wikipedia.org/wiki/Pando_(tree) 
 
On the mountain slope that faces south, the hot rays 
of the sun warm the ground. This side of the 
mountain is drier with grasses, sagebrush and only a 
few trees growing. Most of the trees are Utah juniper 
trees. Juniper trees, like other plants that are 
coniferous - trees and shrubs have needle-like or 
scaly leaves which stay green all year and 
sometimes have cones - are green all year and 
never lose their leaves. The needles of the 
coniferous trees use less water than the broader 
leaves of deciduous trees. The scrub oak tree, a 
deciduous tree, is also found on the drier south 
slope. Scrub oak trees do not get very tall. They 
drop acorns in the fall that many animals eat. 
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The porcupine is a forest animal that feasts on the 
leaves and branches of the quaking aspen. It also 
eats the bark of the trees to survive the winter 
months. It weighs on average 20 pounds, and is also 
an excellent climber. The porcupine's body is covered 
with quills that are weapons used for protection 
against coyotes, bobcats, and other predators. When 
a porcupine becomes frightened, it shakes its body. 
Loose quills come out and stick into the attacker's 
skin. 

http://commons.wikimedia.org/wiki/File:Porcupine_NPS11952.j
pg 
 
Mule deer live on the slopes of the mountains and 
eat plants, such as aspens, junipers, and sagebrush. 
They can be difficult to spot when they stand very 
still among the trees. Although the mule deer prefer 
to stay in higher elevations, during the winter they 
will migrate to lower elevations near the valley. 
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 http://commons.wikimedia.org/wiki/File:Wenaha_mule_deer.jpg 
 
As your drive continues up the canyon, ponderosa 
pine trees are now mixed in with the aspen trees. 
The ponderosa pine is one of the most common 
trees of the Rocky Mountains and has adapted to 
dry, cold climates. 
 
Still further up the canyon, there is a campsite 
waiting. It is tucked in the shadows of giant spruce 
and fir trees. These trees are tall and narrow, so in 
the winter the snow will slide off the branches without 
breaking them. They grow close together, protecting 
one another from the wind. Pinecones and pine 
needles are scattered on the ground under the huge 
trees. The air smells cool and moist. 
 
Wild animals are fun to watch in the forest. Squirrels 
are furry-tailed little animals that scamper about on 
the ground or in trees looking for berries, nuts and 
seeds. They store their food in holes in the ground 
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or trees. They are especially busy in the autumn 
gathering food for the winter. They stay in their dens 
on cold days where they sleep and nibble on the 
food they have stored. Animals of the forests are 
able to adapt to different foods during different 
seasons. 

 
 http://commons.wikimedia.org/wiki/File:Picea_abies_forest.JPG 
 
In the forest, there are always interesting things to 
see. It is exciting to see a moose eating in a marsh. 
They are huge and can move rapidly. When the wild 
flowers bloom, bees, butterflies, and hummingbirds 
busily collect nectar. There are many insects in the 
forest that are fascinating to watch. There are 
common insects such as houseflies and ants, but 
there are also many strange-looking insects. 
 
Just like the wetlands, forests are very important. 
Forests help to reduce gases that are put into the air 
from cars and factories. In return, the trees give out 
large amounts of oxygen that we breathe. Forests 
also help keep our water clean and prevent soil 
erosion. When it rains in the forests, the leaves allow 
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the water to slowly drip to the ground and the roots 
hold the soil in place. However, when a forest is cut 
down, the rain falls on the unprotected soil and dirt 
is washed into the streams making them dirty. The 
water is then unhealthy for fish and other living 
things. 
 
Over the years forests have been cut down for 
lumber, golf courses, shopping malls and many other 
things. People have learned that when the trees 
disappear, so does everything that depends on them, 
from tiny insects to large animals. However, with 
careful planning we can protect the forests so we 
can continue to enjoy this beautiful and peaceful 
habitat.         
 
Dazzling Desert 

http://upload.wikimedia.org/wikipedia/commons/d/db/Desert_in_Utah_by_

Wolfgang_Moroder_2.jpg 

 
Take a look outside. What is it like where you live? 
You may see grass, large pine trees, or green leafy 
trees around your school and neighborhood. The 
water we use for these plants comes from streams, 
rivers, lakes, and deep underground wells. This is 

http://upload.wikimedia.org/wikipedia/commons/d/db/Desert_in_Utah_by_Wolfgang_Moroder_2.jpg
http://upload.wikimedia.org/wikipedia/commons/d/db/Desert_in_Utah_by_Wolfgang_Moroder_2.jpg
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how people living in Utah maintain their beautiful 
yards and gardens. Yet, Utah is the second driest 
state in the United States. Nevada is the driest. 
Imagine if all the water sprinklers were shut off for 
several years. The environment would look much 
different because many of the trees and other plants 
would die. Eventually, plants that are adapted to drier 
climates would return. Most of Utah's natural state is 
desert - an area of land that receives less than ten 
inches of rainfall a year. 
 
Throughout the desert of Utah, there are a large 
variety of plants that survive through long hot 
summers and cold winters. Many plants have small 
leaves that need less water; while others store water 
in their leaves, stems and roots. 
 
The prickly pear cactus has adaptations to help it 
survive the hot desert habitat. The leaves have thick 
waxy covering which helps keep the water inside the 
plant longer. The spines of needles on the cactus 
protect it from sun and wind. The prickly pear cactus 
blossoms in the spring with pink, yellow, and orange 
blossoms providing nectar for bees and moths 

http://ww
w.fotopedi
a.com/item
s/flickr-
219738424
1 
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Sagebrush is a very common desert plant throughout 
Utah. It grows about four feet tall and gives off a 
very strong odor. Sagebrush is used by some 
animals for shade, protection from predators, and 
food for mule deer, caterpillars, and other animals. 
When land is cleared for houses or other buildings, 
sagebrush is destroyed. It is very slow to reproduce, 
and animals that depend on sagebrush die. 
 
Other plants that are often found in dry areas are 
scrub oak cactus, Utah Juniper, and Pinyon Pine. 
They provide shelter, food and protection for many 
desert animals. Although the desert is a very dry 
climate, many animals have adapted to this habitat. 
The desert animals include insects, spiders, reptiles, 
birds, and mammals. Many animals find cooler places 
to stay during the hot hours of the day. They burrow 
into the ground or find shady spots by rocks or 
plants. Some animals of the desert do not require 
large amounts of water. They get the water they 
need from plants or possibly from a water hole. 
 
The jackrabbit is a 
common desert 
animal of Utah. To 
keep out of the sun 
on hot days, the 
jackrabbit stays 
hidden under shrubs 
or near clumps of 
grass. The jackrabbit 
uses “ear-
conditioning” to lose 
one-third of its body 
heat through its very 
large ears. This 
helps it to keep cool 
in the hot desert. In 
the cooler morning 

http://commons.wikimedia.org/wiki/File:Blac

ktailed_jackrabbit_Lepus_californicus_Marin

Co.jpg 

http://commons.wikimedia.org/wiki/File:Blacktailed_jackrabbit_Lepus_californicus_MarinCo.jpg
http://commons.wikimedia.org/wiki/File:Blacktailed_jackrabbit_Lepus_californicus_MarinCo.jpg
http://commons.wikimedia.org/wiki/File:Blacktailed_jackrabbit_Lepus_californicus_MarinCo.jpg
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and evenings it feeds on prickly pear cactus. The 
jackrabbit can run up to 35 miles per hour to escape 
predators such as coyotes, foxes and large snakes. 
 
Reptiles such as snakes and lizards are important to 
the desert habitat. A rattlesnake lives in rocky areas 
and stays in the shade of a tree or bush during the 
day. However, at night it becomes very active as it 
hunts for food. The rattlesnake usually bites a small 
animal, such as the kangaroo rat, with its poisonous 
fangs, and swallows the animal whole. To survive the 
winter, rattlesnakes hibernate within a large group in 
underground holes. The desert tortoise lives in the 
hot desert. It moves very slowly across the desert 
sand. Prairie dogs dig holes and burrow under the 
ground, where it is cooler. Both the desert tortoise 
and the prairie dog are endangered and protected by 
laws. 
 

 http://upload.wikimedia.org/wikipedia/commons/e/e7/Desert_tortoise.jpg 
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Elevations 
One of the physical characteristics of environments is 
elevation – distance above sea level.  Elevation 
affects climate and temperature.  These things 
determine where plants and animals live.  Generally 
higher elevations have lower average temperatures 
than lower elevations.  Most plants and animals live 
within certain elevations. 
 

Endangered Species 
There are many species –a group of living organisms 
with similar characters – of animals living in Utah.  
Some of them are thriving and doing well.  Others 
are struggling to exist.  Many things can change an 
environment.  The introduction of an invasive species 
– living organisms that are not native to that habitat- 
can over power and kill natural resources that the 
native species needs.  Changes in the weather is 
another reason a habitat can change.  This may 
affect the native species because their adaptations 
are specific to live in one habitat. 
 
Human population growth has a huge impact in 
consuming resources for natural habitat.  Many 
species are seeing their habitat dangerously altered.  
These species are becoming threatened or 
endangered.  Species adaptations are designed for 
the survival on the specific habitat. 
 
You can find a list of endangered plants and animals 
that live in Utah at http://tinyurl.com/UT4thendangered 

http://tinyurl.com/UT4thendangered
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How do scientists classify animals? 

 
Have you ever wondered why a tuna is known as a 
fish, yet a whale is known as a mammal? Scientists 
have developed a system known as classification – a 
way to group things - and it shows relationships 
between living things that are alike in some ways. 
Classification requires us to look at similar 
characteristics in organisms. You can look at the 
outward appearance or look inside the organism's 
body. Outward appearances can include the texture, 
shape, size and color of an animal.  
 
There are two large groups of living things on Earth: 
plants and animals. Think of some ways plants and 
animals are alike or different. How do you know if 
you are an animal or a plant? You know you are not 
a plant because plants are green organisms that 
cannot move by themselves. Some have flowers and 
leaves, and they can make their own food from 
sunlight, air and water. There are many kinds of 
plants. 
 
There are many different kinds of plants. If you look 
at different plants you can see many things that are 
different but also things that are the same. We know 
that most plants have stems, roots and leaves, and 
that many others have flowers, seeds and fruit. If we 
want to compare plants, we can compare these plant 
structures. 
 
You can look at the different structures of plants and 
compare their: 
 

 size 
 color 
 shape 
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Or you can ask really important questions about the 
plants, like: 
 

 Does this plant flower? 
 Does it lose its leaves in autumn? 
 Can animals eat the plant or parts of the plant? 
 Can humans eat the plant? 

Perhaps you can think of other important questions 
that you could ask? 
 
People that study plants, like you are doing, start by 
looking at the plants and comparing what they see. 
They later move onto more complicated things to 
compare. We are going to compare different plants 
using our eyes as our guides. 
 
Look at the photos of the aspen tree and the Utah 
juniper. How many differences can you see between 
these two plants? 

 
    Aspen Tree                Juniper Tree 
 

(left) Aspen 
tree 
http://upload.
wikimedia.org
/wikipedia/co
mmons/5/51/A
spen_tree_in_J
ackson_Hole.J
PG 
(right) Utah 
Juniper Tree  
http://upload.
wikimedia.org
/wikipedia/co
mmons/f/f4/Tr
ee_Canyonlan
ds_National_P
ark.jpg 
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When we compare plants, it is sometimes easier to 
use the different plant structures to compare the 
plants. We can look at the leaves, for example, in 
the aspen tree and the juniper tree and compare 
them. The aspen tree has wide, flat leaves while the 
juniper has small, waxy, scale-like leaves. 
 

Grouping animals 
When we group similar things together, it is called 
classifying. Some animals cannot be classified by 
outward appearance. Scientists must also look inside 
the animal. For example, the skeleton and the way 
bones are joined are clues to classify or group 
animals. A whale has many internal parts that are 
the same as other mammals. Even though whales 
live in the ocean, they look more like mammals on 
the inside than they look like a tuna fish.  
 
Scientists must look inside animals to classify them 
into groups. Most animals can be divided up into two 
main groups: vertebrates - an animal with a 
backbone - and invertebrates - an animal without a 
backbone. The backbone supports the whole body. 
Examples of animals that are vertebrates are 
humans, fish, horses, snakes and whales. 
 
Animals that do not have a backbone are called 
invertebrates. Some invertebrates have a hard outer 
shell such as crabs, crayfish, snails, insects, and 
spiders. The shell protects and supports their bodies. 
A worm is an invertebrate that does not have any 
bones or shell for its body. 
 
We can classify animals into two more groups: cold-
blooded and warm-blooded animals. A cold-blooded 
animal's body temperature will change with the 
temperature of its surroundings. A snake's body 
temperature could get as low as 40˚ F at night 
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because the night air is at 40˚ F. In the morning 
when the sun comes out, a snake will move to an 
open space and warm its body with the sunlight. This 
will make the snake's body temperature rise as the 
temperature in the air rises. 
 
Warm-blooded animals will maintain the same body 
temperature no matter what temperature surrounds 
their bodies. Your normal body temperature stays at 
98.6˚ F. It does not drop very low or go extremely 
high no matter what the temperature is outside.  
 
Using characteristics such as the presence of a 
backbone and whether an organism is warm or cold 
blooded has led scientists to develop animal groups. 
Most of the animals you know about are a bird, 
mammal, insect, fish, reptile, amphibian or arachnid.   
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This chart will help you see what each group is like. 
 
Characteristics of Organisms Examples that Live in Utah 

Birds: warm-blooded, hatch 
from eggs, feathers cover their 
bodies, two legs and two wings 

Red-tailed hawk, barn owl, lark, 
robin, 
pinyon jay, magpie, crow 

Mammals: warm-blooded, give 
birth to live young, provide milk 
for babies, fur or hair body 
covering, four limbs, large 
brains 

Jackrabbit, cottontail rabbit, red 
fox, coyote, mule deer, elk, 
moose, cougar, bobcat, deer 
mouse, kangaroo rat, muskrat, 
beaver, gopher 

Insects: cold-blooded, six legs, 
three body sections 

Grasshopper, ant, moth, 
butterfly, housefly, bee, wasp, 
pill bug, millipede 

Fish: cold-blooded, hatch from 
eggs, breathe through gills, live 
in water, scales cover their 
bodies 

Catfish, carp, trout  

Reptiles: cold-blooded, hatch 
from eggs laid on land, scales 
cover their bodies 

Gopher snake, rattlesnake, 
lizard, tortoise 

Amphibians: cold-blooded, 
hatch from eggs, smooth moist 
skin, start life with gills that 
change to lungs 

Frog, salamander, toads 

Arachnids: cold blooded, 
invertebrates, have eight jointed 
legs, an exoskeleton, two body 
parts 

Spiders, daddy long legs, ticks, 
mites, scorpions 
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Classifying diagrams 

Scientists use tools to classify organisms. Below is a 
diagram we can use to classify a lizard. Look at the 
picture of a lizard on a previous page. You may 

already know what group a lizard is in, but, let's try 
to use the system to find out. 
 
Find “living things” and follow the line to the next 
choice. Would you say a lizard is a plant or an 
animal? It moves and needs to find its own food so 
it must be an animal. 
 
Follow the line until there are two choices again. 
Now we must decide if our object is an invertebrate 
or a vertebrate. If we could look inside the lizard we 
would be able to see a backbone. So, the lizard is a 
vertebrate animal. Follow the line from vertebrate to 
the next two choices. 
 
The two choices are warm and cold-blooded. How 
does our lizard warm its body? It will move to a 
warm area to warm its body and cool its body by 
moving to a cooler area. This is a characteristic of a 
cold-blooded animal. 
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From cold-blooded there are three choices. Look 
closely at the lizard. What kind of external structures 
does it have? Did you notice that there are no gills 
or fins and it does not live in water? So, this object 
is not a fish. Our lizard does not have wet, smooth 
skin either. Notice that the lizard has scales on its 
skin which is characteristic of reptiles. Based on our 
classification system, the lizard belongs to the reptile 
group. Correctly classifying living things helps us to 
understand how they are related. It gives us a way 
to group and name them. It gives us a chance to 
observe and study animals and plants. 
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Science Language that Students Should Know 

and Use 
 adaptation: body part or behavior to survive in a habitat 
 amphibian: an animal that lives near water and as an adult 

has lungs 
 bird: animal with feathers 
 coniferous: trees and shrubs that have needle-like or scaly 

leaves which stay green all year and sometimes have cones 
 deciduous: trees and shrubs drop their leaves before the 

cold or dry season 
 desert: an area of land that receives less than ten inches of 

rainfall a year 
 fish: a scaly animal that lives in the water 
 forest: a large area of land that is covered with trees 
 hibernation: an inactive, sleep-like state during winter 
 insect: small, six-legged animal with three body parts, 

wings, and antennae 
 invertebrate: an animal without a backbone 
 mammal: animals with fur or hair that give birth to live 

young 
 migration: the movement of species for survival 
 reptile: animals that mostly lay eggs on land and has scales 
 vertebrate: an animal with a backbone 
 wetland: an area that saturated with water, seasonally or 

permanently 

Supporting Language for ELL 
 classification: a way to group things 
 diagram: a drawing intended to explain how something 

works 
 organism: a living thing 
 species: a class of individuals having some common 

characteristics or qualities 
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Think Like a Scientist: 
1. Why do scientists need to classify plants and animals? 
2. Why are wetlands so important to the plants and animals 

of Utah? 
3. Why are some species in Utah endangered? 

 

Online Interactive Activity 
 Standard 5 Objective 2b: Simulation to create a bird with 

adaptations to match specific environments. 
 http://tinyurl.com/UT4th5-2b 
 

 Standard 5 Objective 3: Activity helps students to identify 
animals characteristics and place them in the correct 
classification. 

 http://tinyurl.com/UT4th5-3 
 

 Standard 5 Objective 3b: Classify characteristics into 
groups: mammals, birds, fish, reptiles, and amphibians. 
http://tinyurl.com/UT4th5-3b 

 

 

 
 
 

  

http://tinyurl.com/UT4th5-2b
http://tinyurl.com/UT4th5-3
http://tinyurl.com/UT4th5-3b


 

 
118 

 


